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DISSERTATION THIRD. 



SECTION I. 

GENEUAr, VIEW or THE TROOnESS OP CHEMICAL SCIENCE, FROM THE EARLY AGES TO 

THE END OF THE SEVENTEENTH CENTURY. 


Tl HE phenomena of the universe present a series of changes, of which the regularity and 
harmonious succession excite the surprise of superficial observers, and awaken the ad> 
miration and attention of the philosophic mind. 

These changes are either accompanied by risible motion susceptible of measure- 
ment, and relate to the exterior fovm^ and mechanical cliaracters of bodies, or they 
depend upon the mutual agencies of the elementary principles of matter, Upon its 
composition, upon its susceptibility of acquiring new properties by entering into new 
combinations. 

The investigation of the former phenomena belongs to the mechanical philosopher ; 
to trace the causes of the latter, and to discover the laws to which they are obedient, is 
the business of chemical science/ 


’ Dc^nitiorS of C/iemuiry . — “ La Chymie est un art qui enseigne a separer les diiTerentes Bubstanccs qui 
se rencontrent dans un mixte." (L’Emcry, Cours de Chymie.) 

** Chemistry is that science which examines the constituent parts of bodies, with reference to their nature, 
proportions, and method of combination.” (Bergman, Essay on the Us fulness of Chemistry.) 

** Chemistry is the study of the efibets of heat and mixture, with a view of discovering their general and 
subordinate laws, and of improving the useful arts.” (Black, Lectures.) 

L*a Chimie est une science qui apprend a connaltre Taction intime et reciproque de tous les corps de la 
nature, les uiis sur les autres. Par les mots action intime^ et reciproque, cette science est distinguee de la 
DlSS. 111. 
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Chemistry, considered as a branch of scientific inquiry, is not of ancient date. ' 
Founded upon principles deduced from experiment and observation, centuries were 


physique expcrimentale, qui ne consid^re que les pcopri^t^s extericures des corps dou6s d'un volume, et 
d’une masse quon peut mesurer, tandis quo la Chimic ne s’uttache qu'aux proprietes intcricurcs, et n’agit 
que sur dcs molecules, dont le volum ect la masse ne peuvent pas &tre soumia aux mesures ei;^»'x calculs/' 
(Fourcroy, Systeme des Connoissance Chimifjues^ VoL 1. p. 4.) ^ 

Die Cliemie ist eine Wissenschafl die uns die wechsclseitige wirkungen dcr einfachern StofFe in der Na* 
tur, die xusammensetzung dcr kqrper aus tbren ond nach ihren verschiedenen vcrlmitnissen^ und die Art 
und Weise kennen lehrt, sie zu trennen, oder sie wieder zu neuen Kdrperarten zu verbinden/' (Gren. Sys~ 
tematisches handbuch dcr Chemie, p. 1. HaWe, 

Chemistry is that science which treats of those events or changes in natural bodies, which are not ac- 
companied by sensible motions**’ (Thomson, System of Chemistry^ fifth edition, p. ^.) 

Most of the substances belonging to our globe are constantly undergoing alterations in sensible quali- 
ties, and one variety of matter becomes, as it were, transmuted into another. Such changes^ whether na- 
tural or artifical, whether slowly or rapidly performed, are called chemical; — thus the gradual and almost 
imperceptible decay of the leaves and branches of a fallen tree exposed to the atn>osphore, and the rapid 
combustion of wood in our fires, are both chemical operations. 

** The object of chemical philosophy is to ascertain the causes of all phenomena of this kind, and to dis- 
cover the laws by which they are governed.” (Davy, Elements of Chemical Philosophy^ p. 1.) 

In the edition of Johnson’s Dictionary^ now publishing by the Rev. H. J. Todd, the erroneous and 
antiquated definition of Boerhaavc is very improperly retained. “ An art whereby sensible bodies 
contained in vessels, or capable of being contained therein, arc so changed by means of certain instruments, 
and principally fire, that their several powers and virtues, are thereby discovered, with a view to philosophy 
or medicine.” 

V The derivation of the word Chemisti^ can scarcely be said to have been ascertained. The most plausible 
guesses are the following ; from yuu) to melt, or juice ; from kema^ an oriental word signifying black ; 

from the name of a person eminently skilled in the sciences ; from Cherniy the Coptic name of Egypt^ 

vrhere the art is supposed to have had its rise. 

According to Bryant {Ancient Myihol.)^ it is derived from chemia^ and that word from Cham, 

The Rev. Mr Palmer, Professor of Arabic at Cambridge, has given the following etymology : Al-chcmy, 
or more properly Al kemy, the knowledge of the substance or composition of bodies, so named from the 
substantive (Kyamon), that is, the substance or constitution of any thing; from the root (Kama). Goiius. 
Lexicon f (Thomson s Chemistry j 5th edit. p. 4. Note.) 

Conversing upon this subject with Dr Thomas Young, he remarked, that the Egyptians probably neither 
knew nor cared much about the composition of bodies ; and that the term Chemistry, as referring to the 
secret art of transmutation, was probably derived from the Coptic root hhems or chemsy signifying obscure^ 
dark. The German word gehdm^ secret^ he said, was perfiaps of the same root. 

Ilicc ars varia accepit nomina, nam omnium primd dicta fuit et antiquis illis temporibus 

per hanc vocem significabant artem vilia nietalla in aurum convertendi, et ejus artifices mir^rcLi vocari Zozi- 
mus dicit. Veteres .£gyptios hanc artem Chimoet vocasse Josephus Scaliger ibi ostendit, sed postea Graeci 
hone artem xgvtfiowwijtnv dixerilnt, Arabibus vero, Alchemtal' (Boerhaave, Institutiones Chemice.) 

^ Tout ce qu’on a dit Kantique origiiic de la Chimie, sur les premiers hommes qui ont travailKi lee 
metaux, taiI16 et poll les plerres dures, fbndu les sables, dissous et crystallise les sels, ne montre a un esprit 
exact et severe qu’une vaine et ridicule pretension, semblable d cettc par laquelle on voudrait reconnoitre 
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consumed in their accumulation and systematic arrangement ; but, as an art, chemi- 
stry is readily traced to periods of remote antiquity ; for it is obvious that the chemical 
changes of matter must have been rendered subservient to the wants of mankind in 
the earliest ages of the world. 

Metallurgy is among the most ancient of the arts, and Tubal Cain, ‘the instructor of 
workers |ij,iron ^d brass, has thence been called the inventor of chemistry. Others 
have p^ferred the claims of Noah, to whom the invention of wine has been attributed ; 
but these, and other arts alluded to in Sacred Writ, such as dyeing, gilding, and em- 
balming. which have been adduced as instances of chemical knowledge in the time of 
Moses, prove nothing more than that such processes were practised at that period, in- 
dependent of each other, and quite unconnected by the slightest reference to general 
principles. * 

It is probable that the early mythological systems of the Egyptians contained some 
allusions to the chemical changes of matter, and to them the first speculations on 
the art of transmutation have been attributed. Hermes, or Mercurius Trismegistus, 
the favourite minister of the Egyptian king Osiris, has been celebrated as the inventor 
of this art, and the first treatise upon it has been attributed to Zusymus, of Chemnis or 
Panopolis in Egypt. The inhabitants of Sydon and Tyre, those renowned-seats of the 
commerce of the ancient world, seem to have been skilled in some cbemical manufac- 
tures ; they made glass and artificial gems, and excelled in dyeing purple. 

Egypt maintained its superiority in arts until the invasion of Alexandria by the Sa- 
racens, when the clebrated library collected by the Ptolemies^ with great diligence and 
al enormous ex pence, was burned by the orders of Caliph Omar.* The alchemical 


les clemens dc la gcometrie dans I’ouvrage grossler du sauvage qui use les fragmens du roeber, qui leur 
donne des formes a peu pres r^guliercs pour les rendre utiles ^ ses premiers besoins.” (Fourcroy, Discours 
PrSliminairv.) 

^ Si Ton examine cependant avec courage et sans pr^jugg toulesles preuves quon a r^unies pour eta« 
blir I'cxistence dc la Chimie chez les Egyptiens, apres avoir reports son origine aux premiers dges du 
monde aux premiers travaux ou les hommes ont empIoy6 le feu comme agent, on reconnait bientdt qiie 
tirees uniquement des products employes dans leura constructions diverses, elles peuvent toutes annoucer 
des arts ou des precedes de fabrique plus on moins avanc4s, mais rien qui tienne a des notions g^nerales 
tirees dc ces arts, compares rien qui depende d’unc doctrine suivie, rien enfin^qui puisse domiibr une id€e 
d'une veritable science.’* (Fourcroy, Disc. Prd.) 

^ ‘‘.Qui his Bcriptis parcendum esse negabat, quippe inutilia essent, «i eorom dogmata Alcorano 
congruerent, noxia vero, si ab illo dissentirent.’" (Bergman^ De primordiis Chemia.) 
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works had been previously destroyed by Diocletian in the fourth cetitury, lest the' 
Egyptians should acquire by such means sufficient wealth to withstand the Roman 
power. On the present occasion, about seven hundred thousand volumes were seized, 
which we are told supplied six months' fuel ibr forty thousand baths, that contributed 

c • 

to the health and convenience of the popiilous capital of Egypt. 

When philosophy declined in Egypt and in the East, Greece became th&.principal 
seat of learning and of the arts but the systems of their early philosophers, o.fV'^ales * 
'the founder of the Ionic sect, of Anaximander, and Anaximenes, breathe the sentU 
ments of the Egyptian schools. By Thales water was considered as the source of 
all things, as the universal element. The opinions of Anaximander, in themselves 
unititelligibiy obscure, received some elucidation from his successor Anaximenes j 
they regarded air and bre as the first rudiments of matter. 

The result of the Macedonian war introduced Grecian philosophy into Italy, and 
the doctrines of Plato, ^ and Aristotle, and Theophrastus, prevailed in the school of 
Rome. 

Among the early Roman philosopher8j,^^m*etius ^ stands preeminent ; but his opi« 
nlohs had been formed at Athens, in the iStoic school of Zeno, and he early imbibed 
the doctrines.qf Empedocles and Epicurus, which are expounded with superior genius 
. and admirable ingenuity in his masterly poem on the Nature of Things. 

Th^ celebrated Natural History of the elder Pliny, written in the first century of the 
Christian era, contains an account of the rise and progress of the arts and sciences 
. previous to that- period, which, though not always accurate, often obscure, and some- 
times unintelligible, abounds in instructive documents and interesting remarks. It is 
Myvritten, not in the elevated, refined, and elegant style of the Augustan age, but in the 
language of the laborious ahd liberal historian, frequently led by the extent of his in- 
quiries to subjects which he is incompetent to manage, and upon which his opinions 
are incorrect, his conjectures vague, his assertions ill-founded. 

The -origin of many of the follies and mysteries of Alchemy may perhaps be refer- 
red with most propriety to the New Platonists, whose rise marked the declining age of 
learning towards the end of the third century of the Christian era. These philoso- 
pfaists, celebrated for their metaphysical disputes and superstitious notions, credited the 
existence of demons and spirits, with whom they claimed familiar intercourse. Ne- 

W® years B. C. * 3*0 years B. C. * 50 ycors B. C. 
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glecting useful knowledge, they exhausted their strength in verbal disputes, and in at- 
tempts to discover the secrets of the invisible world ; thus gradually converting the study 
' of philosophy into that of demonology and magic, Several of these masters,” says 
Gibbon,** Ammonius, Plotinus, Amelius, and Porphyry, were men of profound thought 
and intense application : but, by mistaking* the true object of philosophy, their la- 
bours contr,y}uted^uch less to improve than to corrupt the human understanding.” 

Forpki^ry died about the time of Diocletian's abdication. The life of his roaster, 
Plotinus, which he composed, gives a complete idea of the genius of the sect, and the 
manners of the Professors. This curious^piece is inserted in Fabricius. {Bibliotheca 
Gh-aca, Tom. IV.) When the cultivated part of Europe was overwhelmed by the bar- 
barous nations, all records of arts and scie^es possessed by the Greeks, and by their 
Roman snccessors, were swept away in the general destruction, and now the Arabians 
became the protectors of philosophy; and the promoters of its pursuits. To them. 
Chemistry, regarded as a distinct branch of experimental philosophy, owes its origin, 
and several circumstances co-operated to ^oder its progress rapid, which are important 

^ ‘ „ Vi" j 

in their relation to the subsequent the sci^iQice. Among these the myste- 

ries of Alchemy, so well adapted to the g^ius of that age and people, are the midst 
remarkable. Of this occult art, the two leading objects were the transmutation of 
common metals into gold and sil.ver, and the discovery of the univirial medieme, 
which, by the removal and prevention of disease, should confer immortality upon the 
possessors of the secret. 

The origin of these chimerical notions has been variously accounted for. The idea 
of transmutation may plausibly be referred to the various processes to which natural 
bodies were submitted by the astrological experimentalists of the seventh and eighth . 
centuries. Observing the change of properties in metallic ores by exposure to heat, , 
and the production of malleable andg||seful metals from their brittle and useless com- 
pounds, it is not surprising that superficial observation and incorrect reasoning should 
lead to a belief in their production and transmutation ; and such speculations, not 
without apparent foundation, holding out attraction to the ambitious, and hope to the 
needy, would soon excite notice and command followers. That this was the case, the 
records of those times amply testify. 

The pursuit of the other object may be referred to the success attending 
the medical employment of many of the chemical preparation®. Pharmacy was 
becoming enriched by the introduction of chemical compounds ^ and remedies for 
diseases, before deemed incurable, were occasionally discovered among the products of 
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the furnace. Heitce, perhaps, the possibility of the existence of an universal remedy 
might occur to those under the infatuations of the black art. 

The earliest of the true Alchemists, whose name has reached posterity, is Geber, * ■ 
supposed to have been an Arabian prince of the seventh century. The works attri- 
buted to Geber, several of which have behn pnblished in Latin translations by Golius, 
and others in English by Russell, are numerous and curious. They abound in the 
cant and jargon of the hidden art. Some have asserted his pretensions to ‘V posses- 
sion of the universal medicine, for he sp#lk8 of coring disease. But this seems a mere 
metaphorical expression, rdating to trans^uutation. ** Bring me,” says he, “ the six 
lepers, that 1 may cleanse them by which he doubtless would imply the conversion 
of silver, mercury, copper, iron, tin, an^- lead, into gold, — there being only these 
^even metals known at that period. Dr Johnson supposes that the word Gibberish^ 

. anciently written Gtberiihy was originally applied to the language of Geber and his 
tribe. 

, The elder Mesue and Avicenna, ^ phystciens of the ninth ithd tenth centuries, have 
given some account of the Chieniistry age, but their works relate chiefly to 

nu^icine. Indeed, it is probable that^V writings now extant in the name of the 
former are spurious. , . ^ 

The twelfth, thirteenth, and fourteenth centuries,, abound in writers on the secrets of 
Alchemy; and the happy few to whom fate .and metaphysical aid had granted the 
' discovery of the great secret, assumed tlie title of adepts^ a character which required 
to be sustained by superior feats of deception and duplicity. 

' . About this period, several circumstances happily concurred, favourable to the dif- 

fusion of learning and the arts, which began again to dawn in Europe with promising 
splendour. 

^ « 

• • 

^ Prinaus omnium Arabum post Grmcos est Gebert cui dant titulum Arabis. Aliidicunt cum fuisse rcgcm, 
unde tejc Geber Arabs^ dtci sotet; sed I^o Africanus qui Grfccus fuit et multa descripsit ex antiquis Ara- 
bibu»» diciti Gebrum ilium nationo Gnecus fuisMi J^.derogasse suam relJgionem, et ae dedisse Mabomedic 
religioni Arabumi et vixisae septimo acculo." (Bo^ftaave.) 

Geber was aw a phyBician and astronomer* The following are tlie principal works on Chemistry which 
bUyc been attriboted toiiim : De Alchemia^^Difii^ma per;^tione MetaUorum, — De Lapide Philosophical 
inveniendi arte Auri et Argentu These, and some other works bearing his name, whether genuine 
or not, furnish good sj^ybienn of the early alchemical wrings. 

* Avkienna introduCi^ several importpj&t drugs into the Materia Medica ; and the art of making sugar 
has baenf io&umeratcd among his discoveries, although, doubtless, of earlier date. 

■vV-;; 4 
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The extravagant expeditions of the Crnsaders tended* in these respects* to the qaost 
extensive* beneficial* and permanent consequence; In their progress to Palestine, 
these ardent followers of the Cross traversed conirtries which* compared with their 
own, were cultivated* civilized* and refined. Their minds and rdanners were thus en- 

41 

larged .and improved* and new customs and institutions attracted their notice. 

In Constantinople, then the largest and most magnificent of European cities* some 
traces of ancient elegance and refinement were st^ to be found* and many of the na- 
tural products and of the manufactures of t^ East were offered to their notice.' 

We accordingly discover in these superstitious and^^cnthusiastic expeditions the 
source of many improvements, which afterwards raiscdEurope to the' highest rank 
among nations ; which tended to dispel barbarism, to mitigate the fury of war, wd to. 
extend commerce ; and which ultimately led to the cultivation of the hseful sthd fine 
arts, and to the diffusion and exaltation of science. 

Another event occurred about this period* which miraculously facilitated the acquisi- 
tion and propagation of learning, namely* invention of printing* which, as it were 
by superhuman mediation, advanced so raphUy to perf#tion* that the finest specimens 
of typography are to be found among the' early efforts of the art. It was introduced 
into England by the Earl of Rivers* in the reign of Edward IV. * 

Of the earlier writers on Chemistry* no one is morejdeserving notice than the.cele- 
brated Roger Bacon, a native of Somersetshire* who flourished iii the thirteenth cen- 
tury. His writings* though troubled and polluted by the reigning absurdities of Al- 
chemy, contain many curious facts and judicious observations. To him the disco- 
very of gunpowder has, with all appearance of justice, been attributed, ’ ** From 

saltpetre and other ingredients,” he says, ** we are able to form a fire which will burn 
to any distance.” And again, alluding to its effects* a small portion of matter* about 


> The first and most obvious progross was in trade and manufactures^— in the arts^ which are strongly 
prompted by the thirst of wealth, the calls of necessity, and the gratification of the sense or vanity. 
Among the crowd of unthihking fanatics, a captive Of a pilgrbn might someiimes observe the superior re- 
finement of Cairo and Constantinople. The first imposter of Windmills was the benefactor of nations; and 
if such blessings are enjoyed without any grateful remembrencet history has condescended to notice the 
more apparent luxuries of silk and sugar, which were transported into Italy from Greece and Egypt/' 
(Gibbon, Geiieral consequences of the Crusadef^ Yol. XI. p. Edit. 1813.) ^ 

® Hqme. Edward V. ’ ^ 

^ Watson’s Chemical Essays^ Vol. I. , c 

It has been by some imagined, that Uoger Bacon invented the air-pmi^ ; but the idea rests upon very 
doubtful expressions. (Boerhaave; InstU. Prolegom.) 
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liie size of ibe properly disposed, will make a tremendous sound and corrusca* 

tion, by which cities and armies tntg'it be destroyed.” And again, in the same work, 
is a pasmge which, 4|^pugh sotnewhat enigmatical, is supposed to divulge the secret 
of this preparation; “ Sed tamen salts petras, /urtt mone cap urbre, et sulphuris, et 
sic facies tonilrum si scias artificinm.”. Xhe anagram is convertible into carbonum 
pulvere. ...Such are th^ clsums of Roger Bacon to a discovery which sgpn changed 
the art of war. 'p.. . v 

works of Bacon most deserving p^i^sal are the Opus Majus, edited by Dr Jebb 
in 1733 ,*. and his Epistola ^ojsecretis Operibus Artis et Natures, et de nullitate Magiee, 
Paris, 1^32. The former, lii|^ssed to Pope Clement IV., breathes sentiments which 
would 4o honour to , the most rehned periods of science, and in which many of the 
advamages likely to be derived from that mode of investigation insisted upon by his 
grnat successor Chancellor Bacon, are anticipated. 

^3laymond Ijully, Arnold of Villanova, > John de Rupescissa, and Isaac and John 
of' Holland, * were Alchemirts of the thirteenth, fourteentli, and early part of the 
fifteenth century. Their writhags are extremely numerous ; and they each treat of 
the philosopher’s stone, and other secrets ^'fbe occult science. 

Basil Valentine of Erfurt, who wrote towards the end of the fiA;ecnih century, is cle- 
]J^rvTbg of more attention, and ranks among the first who introduced metallic prepara- 

j 

tions into medicine. In his Cnrrwj? Triumphalis Antimonii, '' after setting forth the 
chemical preparations of that metal, he enumerates their medicinal effects. According 
to the notions of the age, he boasts of supernatural assistance ; and his work furnishes 
a good specimen of the controversial disputes between the chemical physicians and 


^ ‘Raymond Lully was born in Majorca in I33G, and Villanova in Prorence in 1235. Their writings arc 
as obscurd as they are voluminous. 

^ Sequuntbr nuno Johannes et Isaacus Hollundus^ .pater ct Gllus, qui diftiisissimo sermone et magne 
eloquenti^ scripserunt, et si unura vcl altcrum arcanum exceperis pulcherrima experimenta fecerunt de 
sanguine et urine humanu, quse Helmontius postea et Boylicus pro recentioribus inventis habucrunt.*' 
(Boerhaave.) ; ^ 

It is probable that the wmrd - Antitnony was first used by Basil Valentine. Tradition relates, that hav- 
ing thrown some of it to the hogs, after it had purged tlicm heartily, they immediately fattened; and, there- 
fore, he imagined, that his fellow monks would be the better for a like dose, they having become lean by 
and. mortification. The experiment, hovifeTer, failed, and they died; whence the medicine was call- 

^ _ 

He tike Cumts Triumphalis Antimonii, See Chalmert>'s liio~ 
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those of the school of GBlen}<Mithe former being attached to active remedies, the latter 
tojmore simple and inert medicines. The Ckartoi of Antimony opens with the most 
pious exhortations to prayer and contemplation, to charity and be^volence. But the 
author, soon forgetting himself, breaks out in the following strain of virulent invec. 
tive. Ye wretched and pitiful medicasters, who, full of deceit, 'breathe out I 
know not t^hat Thrasonick brags infamous men, more mad than Bacchanalian 
fools ! who will neither learn, nor dirty your hanlls with coals I ydii titular doctont* 
who write long scrolls of receipts; you 'Apothecaries, who with your dOcomions 'fill 
pots no less than those in princes’ courts, in which meat is boiled fiiir sustenance of 
some hundreds of men ; you, I say, who have hitherib been blind, sufftif a collyrium 
to be poured into your eyes, and permit me to anoint them lyith b^sam, th^Jdik.ig- 

• s'’’ **/'* 

norancc may fall from your sight, and that you may behold truth as in a clcAr g^ass. 
But,” says Basil Valentine, after a long exhortation in this strain, “ I will put an end 
to my discourse, lest my tears, which I can scarcely prevent continually fiilling from 
my eyes, should blot my writing, and, ;whUiH I deplore the blindness of the world, 
blemish the lamentation which 1 would puldhth to all men.” 

Such is the trash in which these authors s^und, and in which curious facts and ih« 
gcnious speculations are .often enveloped. 

Basil Valentine was succeeded by the more celebrated Paracelsus, a native of a 
village near Zurich in Switzerland. * In this remarkable person, all the follies and ex* 
travagance of tlie Alchemists were united;— he pretended to the discovery of the grand 
-.i cn't of the universal remedy ; and his writings, which are very numerous, overflow 
• iih tlie whims and oddities of the sect; his zeal was more directed to the acquisition 
of popularity than to the advancement of science ; his enthusiasm was ever misem- 
ployed ; and he sought, the elevation of his own character in the abuse and depretia- 
lion of his predecessors and contemporaries. He terminated a life, stained with every 
vice, and deficient in every virtue, in the year 1J41, at an obscure inn at Saltzbonrg, 
in Bavaria. 


' He assumed the formidable title of Philippus Aureplns Theophraatos Bombastus Paracelsus ab 
Hohenheim. C ^ 

** Hunc virum/’ says j^oerhaave, alii coluai^imt pro J^olhno Iwutua aom cum liomi|uBlus qui ere- 
dunt euh) non esse mortuum, sed vivum Bedere S sepulchre {^rtsesuiaf .j^catOTiim^ 

The following is an illustrative anecdote of his impudence : CtiAiedtml ph’jsico 

cam, sumsit vas seneum cum igne? immislt sulphur et rntrum, et sbnm Orfd^Utn^ Avicennaxni ot Arabeft 
jecit in ignem, dicens, sic vos ardeditis in gehenna.’* 

DISS. III. B 
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In the history of medicioef Paracelsus deserves more honourable mention ; for he 
enriched the Maieria Medica with many powerful remedies, derived from tlie mineral 
world, among whiS^ eeveral preparations of mercury deserve especial notice ; nor 
was he unacquaiatM 'with the virtues of ppiutn, and other powerful drugs of vegetable 
origin. These* he administered with a daring but often successful hand, and gained such 
cclebnyy that, in 15S7» he Was promoted by the magistracy of Bade t^the office of 
of Physic. In ihife he expound^ his own doctrines, asserting that that which 
wAs^^iied him from above had been gn^ed by the infernal deities ; and that to them 
he was indebted for those great secrets of physic and philosophy which he should di- 
vulge for the advantage and^j^dvation of his hearers. Paracelsus, however, soon be- 
cam| yr^ty hvs si^ation, ahd terminated his professorial career, which w as ill suit- 
ed ’tdids genius and indinations, in the year 1598 ; he left Basle, nd his subsequent 
life was one disgusting scene of dissolute irregularity. 

* K I 

The lai^|hbi'son^|^po{ta flame deserves to remain upon the chemical records of the six 
teauth cenlufy is Van Helipontof Bruasals, born in 1577, ^ v\ ho, at an early age, made 
•considerable progi^ id philosophical IMUi^ea. As a physician, he adopted the doc- 
« trines of the cii^tnictd school, and rejedted those of Aristotle and Galen ; he ell'ectcd 
cures so numerofiajiii^ surprising, that he was accused by the inquisition of employing 
supernatural means, which induced him to retire into Holland. The writings of Van 
Ht^ontafe chiefly Upon medical subjects ; those connected with chemistiy contain 
some curious speculations respecting aeriform fluids, which he calls ^ases, a term now 
in common use. He also i^^s of a subtile invisible agent, called Bia^, which, ho 
says, is an etherial emanation Worn the heavenly bodies. Winds are air agitated 
the Bias of the jrtfcfs.” * 

The doctrine the Pour Plements, as established by the ancient philosophers, un- 
derwent several alterations in tlra’liands of the chemists of the sixteenth century. The 
former ‘regarded Earth, Water, Air, and Fire, as the universal rudiments of all matter, 
and assigned to aaclt its ^particular nation In the universe. Earth tended towards the 
centre, water to the surface of the globe; sir occupied a middle station between water 
' anil Are, which last was oonsider^ as the most rare, subtile, and active of all things , 

■ M. i. i .,,.,. ■■■ 

^ The yeer 15SB, given la Moferi, Hietiotawif^ But, is obviously incorrect, U Anno 1591, qui crat milu 
sepdmuB ,'’ Slttdia Avthon'i,) 

inquam schoia Qs len Ws diffisireatiani inter gas ventosum, quod mere aer est, id csl 

ventvs jlPiH ||l lrrpiP bias commotiw, gW phigUS, {pus aiecum, quod subhtnatum dicituu gas fuiiginosum sivp 
ondemicuui, gid srlvestre eive incoercSbile, quod in corpus non cogi potest vtsibile.” (Oper. om, p. 599 .) 
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it was supposed to constitute the heavenly bodies, and to confer life and action upon 
^he^ther principles, to various combinations of which the diflTerent productions of na- 
ture were referred. * , •: 

Basil Valentine, Paracelsus, and Van Helg iont, speak of Salt, Sulphur, and Mer- 
cury, as the elementary principles of bodies; but the passages in their works referring 
to this hypotliesis,' are too dark and absurd to therit quotation; it was, however, 
adopted by several of their contemporaries apd suc<^8ors. 

During the sixteenth century, some progress was made in the elucidation of the che- 
mical arts, especially of Met^lurgy, upon which sultject the^worksof Agricola, ^ 
and of I.<azarus Erckern, merit particular notice. Thei^rmer has , detailed, at consi- 
derable length, the various operations employed in mining, and |iis,descripticn]|i Me at 
once correct and elegant; but his attempts at theory are deeply tinctured with the pre- 
vailing follies of the age. Agricola, who died at Chemnitz in 1555, was succeeded 
by Erckern, superintendent-general of the j^pman mines; ** he an experienced, 
candid, and honest writer, relates nothing ^^.wbat he . had himself seen, without a 
word of theory or reasoning, and every ^speaks, aa^f be were sitting before the 

furnace and relating what passed.** * - - 

After wading through the thick fog of alchemical speculatioh, which eaavelopes the 
writers of this period, it is a relief to nu^t ^^ith one whose details aire thus intelligible, 
and who adheres to matter of fact. - , ' c 

The periods we have now considered teem^ with for the philosophei^s 

Slone, — the elixir of life, — and the universal medicipe., ^ such hpe hitherfo on- 
ly been noticed as conduced, by their, experiments and discoveries, to the progress of 

J n < 

chemical science. 

The recoi ds of the fifteenth and sixteenth centuries present a ptotley group of these 
adventurers solely devoted to the. occult art of transmutation. Some were open impos- 
tors ; others deluded believers ; but ttieir respective histories arej^in general, so similar. 






^ The xnineralogical works of Agricola display very minute upon the most importavit parts 

of his subject. They arc, 1. Dc ortu et camis subierrantorum^ 2 . Dc natura eoreia qiuis tffluunt ex terrd, 
3 . Dc natura Fossilium, 5 . De medicatis fontibus. 6 * De i^terraneis animantibdB, 7 - De ifmberibus et 
novis metallis. 8. De re metallica^ This last has passed thro^||^ several ^itioiUi. and is . an e||^eDt com* 
pendium*of what was then known upon tlie theoijr and practi<^^ of imd of wWting of 

^ ** Liber ejus (Lazer. Erckern), ^n folio, est cditus lingua pjplliciGUit .craMi)p et iiisrvim fe.cusua 

est in Germona, in 4to. Est auctor in hue parte optinius.'’ (Boetbaave.) 
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that an account of one wiU iuSce:'^ Bernard Trevisi^n, who waa boj'n at Paris early 
in the fifteenth centi|ry> and who suffered severely tinder this intellectual epidemiCi 
may be cited fur thd|^^OBe. He commenced his carecrr with the unsuccessful repe* 
tition of certain procciwls of transmutation described by Rhaaes, in which be expended 
eight hundred crowns. The perusal of Geber’s treatise on the perfection of the metals 
rekindle^! hse hopes, and, after wasting two thousand crowns upon apparatus and mate* 
rials, 1^ ■experiment proved as fruitless as the former. The writings of Ruspescissa, 
ArOhf^tns, and Sacrobosca, shortly afterv^^s engaged his notice j and, to ensure sue* 
cess, he associated hintself u monk, and performed a variety of silly but laborious 
experiments, at the expence u#ittiore than a thousand crowns. He submitted the same 
portion of ^trit of wine to three hundred distillations, and was engaged during a pe- 
ridd of twelve years, in a series of fruitless and unmeaning operations upon alum, 

r 

coiproon ssdt, and copperas. At length he quitted his native country for Italy ; thence 
he proceeded to StpafUi and Turkey, in se^h of the adepts of the art, from whom he 
hoped to acquire the secret, and reigmtSNie himself. Thus having squandered the 
scanty remains of bit broken fortune, and induced neaily to beggary, he retired to 
^thente of Rhodes, wh^e he entered the iiervice of Arnold of Villa Nova, from whom 
be states that he obtained that which he had so long searched for. So true is that de* 
fihatioU of Alchenty, which describes it as an art without principle, which begins in 
falsebood, proceeds in labour, and ends in beggary. 

Entering upon the sev^steenth century, the historian of Experimental Science must 
ever pnuse to pay a tribute of gratitude ''and respect to the celebrated Francis Bacon ; 
a man whose faults as a statesman have been eclipsed to the eyes of posterity, by the 
brilHancy and excellence of hie philosophical character. 

It may commonly be observe^, that these who are gifted by nature with superior 

yp, 

genius or uncottunon ciq)acity,-^lM> are destined to reach the meridian of science, 


*■ Among the Engliah skiheHaiin, we may enumerate George Ripley, who, in 1471 , wrote the Compound of 
AltMatie, dedicated to Edward and die eeKdn^ted Elias Aahmole, who called himself Metcunophtlus 
Atiglicus, and wiio publialmd and edited maiw CMatkes on alohwny* He founded the Aahmolean Museum 
at Oxiord in Ihs reader who may wi^ to dmuse hmtself with the nonaenae of our own alchomistB, 

is referred to the Theedruta Chttnieum BrUemmetimp coniatning seoeraU poeticdll pieces of owr famous 
pfuittti)pkh$ ijsho^httve tmtten ike TSh fJ t/tk fy ue mpttenes tn their ovme anitetU language. By Eliaa 
Asieue)%.fi*(|> Qyi est SjfKS^ to the oelebrated alchemical work Phtlalethes, 

tblflm|<Pfhl9het of the shortest he ever met with, was passed in the 

hfVli IV. t n None from ImnimforCh aladt use to multiply gold or ailver, or use the crait of 

multiplication^ Sttd any the same do, he shall itumr the pain of felony.’* (Watson’s Ckemtcal Essays.) 
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or to attun exalted stations in the learned {trofessioos. Have exhibited early symptoms 
'oC. future greatness: either indefatigable industry* or extraordinary sagacity, or ar- 
dent enthusiasm* have marked their entrance into the afiaim tw At the age of 
sixteen, Bacon was distinguished at Cambridge; and* very shortly afterwards* struck 
with tlie frivolous subtiity^f the tenfC^'oTAristotle* he appears to hdve turned his 
mind into thaff channel which led on to future eminence. The solid foundation bf his 
scientific character is the Imtauration of the St^Ksncea, It opens with a general 
and philosophical survey of the subject ; whence he proceeds to infer the futility of the 
ancient philosophical systems* and to point out Inductiotr, from sober and severe^ ex> 
perinrients, as the only road to truth. Pursue this* he says* and We shall obtain new 
powers over nature ; we shall perform works as much greater than were supposed 
practicable by natural magic* as the real actions of a Caesar surpassed the fictitious 
ones of a hero of romance. 

Speculative philo^phy he likens to the lark* who brings no returns from his elevat- 
ed flights ; experimental philosophy to the who soars as high* and returns the 

T 

possessor of his prey. ‘ ♦ 

Illustrations of the new method of philosophising, and the mode of arrangiug re- 
sults, conclude this admirable and unrivalled performance. 

Tu do justice to this work, we must, for a moment, forget the present healthy 
and vigorous constitution of science, and view it deformed and sickly in the reign of 
Elizabeth. We shall then not be surprised at the irrelative observations and cre- 
dulous details which occasionally blemish this masterly production of the human 
mind. 

But the history of Lord Bacon furnishes other materials for reflection. Upon the 
accession of James 1., he became successively possessed of the highest honours of the 
law, and acquired great celebrity as a public speaker and a man of business; yet, 
amidst the harassing duties of his laborious avocations* be still found time to cultivate 
and adorn the paths of science* the pursuit of which famished employment for his 
scanty leisure and relaxation in his profession^ toiU; aud* when ultimately dis- 
graced* his genius, yet unbroken, supported itself amidst involved circumstances 
and a depressed spirit, and shone out in literary productimis.*' Nor should the muni* 
licence of his royal master remain unmentioned* who* after remitting his flue* mod 
releasing him from his prison in the Tower, conferred upon him a large pension, 
and used every expedient to alleviate the burden of his age* and to blunt the poig* 
nancy of his suflerings. 
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After llie death of Lord &RUOtt» which happened in April 1696, in the 66th year of 
l.is age, the records -o^j|(jience begin to assume a brighter aspect ; and we discern true' 
knowledge emergin|dawb the dungeons of scholastic controversy, and shaking off the 
shackles of polemical laming. 

The philosophers by fire, as the Chemists w&re empha^Oally termed, no longer ex- 
clusively;^j^aged in seeking for the elixir of life, and the stone of ffaiismutation, be- 
gan to direct their endeavours towards Rbore attainable and useful objects. They 
availed tbemselves of the accumulated facts collected by the misguided zeal and bar- 
ren labours of their predecessors, and combined these useless and unseemly materials 
into the foundations of a beautiful and useful department of knowledge , but their 
progress was slow, and not unfrequently interrupted by relapse into the follies of Al- 
chemy. 

dlaubi^ pf Amsterdam# ' and in this country the Honourable Robert Boyle, are 
characteristic writers of the middle of ^seventeenth century. The former has de- 


■* 


tailed many curious and interesting fai^ ^sp^cting neutral salts, acids, and animal 
and vegetable substanoes ; but bis des^i^ptidns are darkened by the language of the 
adepts, and valuable truths are disguised by l>eing blended with the unintelligible jar- 
gon of the black an. 

The peru^ of Glauber’s chemical works leads to some surprise at the multitude of 
facijS With which he was acquainted, and, among them, we meet with discoveries winch 
have been CQ|)eidered of modern date. He particularly describes the production of 
vinei^dluring the destructive distillation of wood. [Aliraculum Mundt, p. l) The 
foHowinV may be selected from among many similar passages in bis wn lings, as exhi- 
bitors active and original turn of mind of this keen and curious inquirer, and as 
containing the germ many tenihs which have been more fully developed in our 
own time. ^ 

“ But what othpr things the said juice of wood is able to effect, we cannot here de- 
clare^ by reason of onr intended brevity; yet this I will add, that, if this acid spirit be 
rectified, it may be used in the preparation of good medicines ; iii mechanic arts ; in 
the making of many fair colours from the extraction of metals, minerals, and stones ; 
and for all things for which common Vinegar is used ; yea, far more commodiously, 
benadee it mncjh^a^en^eth common wipe and beer vinegar in sharpness.” 

> mentions the tar ltd ''i^e same process, which he recommends as 






* A collectioa works, in Latin, waa published at Franckfort, in 1658, in 8vo, and in 1659 

in 4to. An £nglisl),tnodstt<ni wap published at London, in l669i by C. Pack. 
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’efficacious in preserving wood that is exposed to wfather» and speaks of it, when mix- 
with ashes, as a profitable and qniekly acting iftaoure. tfj^&rther points out the 
method of concentrating^ the vinegar of wood by eay^ure which freezes the 


phlegm only, but the spirit is not turned into ice, but Vefl^tnelh in the middle 
of the. hogshead, so shtftp that it comtS^^i^ metals like aqua^fortis. If htSp*poles be 
dipped in tha oil^it not only preserves them, but fatteds the plant ; and as insects ab- 
hor these hot oils, if they be applied to Ute bark of fruit-trees, it will 'defend Utehi 
from spiders, ants, canker-worms, and other insects ; by this mefKRS also rats knd mice 
may be prevented from creeping up hovebposts, and 4||^^ringi]iin gratnv^*' Glauber 
details a number of experiments relating to the aoltba of thi# of VOod^ on 

limestone, and notices the uses of its compounds; and that he was dccuratiely acquaint- 
ed with Its superior acidity, appears from the following quotation: ** It is Said that 
Hannibal made a passage through the Alps for himsdf and his army, the 

rocks by the benefit of vinegar. Whatj&wgar that was, histoties do not id||^ti<in. 
Perhaps it was the vinegar of wine ; bfipi^P bad hdd the vipe^of vviood, 




sooner have attained his desire.” ” * ' ‘a ' 

These shrewd remarks and useful obse^tions are Chtckly scattered iEhroagbweTer- 
bose pages of Glauber. , He enriched the laboratory with new agents, and in^O medi- 
cine he introduced several new and useful remedies. Upon the arts be 'bestowed 
improvements, and was among the ]6rst who seriously endeavottred to 
ture by the medium of experimental chemistry. *■*,»■/ > ^ 

Boyle > has left voluminous proofs of hiS W^his 

expeiiments me too miscellaneous and desultory to have afforded brUliantor 

useful results ; liis reasoning is seldom satisfaptotT ; and a broad vein of pmijixdty tra- 
verbes his philosophical works. He was too fqdd of mecb^i5|,l. philosophy to shine in 
Chemistry, and gave too much time and attention to theological and m^aphysicai qpn- 
troversy to attain any excellence in eithm* of the former studies. He whp would do 
justice to Boyle’s scientific character, mmt found it^rafftor upon indirect benefits 
which he conferred, than upon any immediate ai^tjvhieb’bulent to science. lie exhi- 
bited a vatiety of experiments in public, whiph kfudlm tile Xeat of others n>orb oapa- 


‘ Bc^le was boin in January 1627, <tt Li8inaiw,in the Prince wfS ijacur- 

ed at Eton, and afterwards ttavelled in Italy, Switzertand/ 1644 

In 1668 he took up Ins residence m Lobdon j and iU 1600 was l'toim«pt ef the Itoyld bodety. 

He died on the 3C)th of December 1691, aged « 
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ble thab bimsetf. He tspi <^ii to conviction ; and courted opposition and 

controversy, «rpon4||||^ii}Ciple 'diet truth is often elicited by the conflict of opiniouo. 
Hfs disposition w||^H|^!niiable, mild, and generous, and he was at once the patron 
of tearah^ jUd of 

The bringing Hgoke ‘ before the"^blic, and.i^f pointing out to him the 

road t o.iliijip r I'M i , is chiefly due to Mr Boyle, who, in the troublefomo’and bigotted 
peariodi^illhe commonwealth and protedl^rship, associated himself with a few philoso- 
Oxford, purpose "of promoting experimental inquiiy. Hooke, 

who enjoyed the adfaati^^ji||f, having been educated at M^estmmster school, undei 
i!>r'Bufll>y, nrae intrcdnced* %/the year 1653 to this select society, where Ins original 
and inventive genhis was soon discerned and called into action. Boyle engaged Intn 
as bis operator and assistant, and his talents were turned, with great success, to the in*' 
veaflon smd dptprovetnem of philosophical instruments, and to many important sub- 
jects ccnhOCted with.jthe mechanical 

X It was abpnt thi$ |ti0iaod that the pfc^^i^l^perties of the atmosphere began to at- 
tpuii notice, and tbattKe fovourite schmiumcwletion of Nature’s abhorrence of a vacuum 
was called into questi^, GaHleo was perhaps the first who broke this spell of Ans- 
totelian philosophy ; and in the year 1644, the grand discovery of atmospheric pres- 
sure, and its vatiaticn, was aunounced by Torricelli, the celebrated inventor of the ba- 
rometer. * The idea of constructing a machine for the purpose of rarefying air, first 


* Sir Godfrey Cdply, in a letter written about tiie time of Hooke’s death, says, “ Dr Hooke is very 
eraay; mach concerned for fear he should outhve his mtate. He hath starved one old woman already, and, 
I bt^ve, he wQl endanger himsdlf to save sbcpenlse for any thing he wants.” In another, written a iexr 
WSdcS after his death, Sir Godfrey 1 wonder old Dr Hooke did not choose rather to leave his 

L. IS, 000 to contiwae what he had pfCmoted and studied oil the days of his life, — I mean mathematical ex- 
periments, tiian to have it go to those whom he never saw or cared for. It is ^are that virtuosos die rich, 
end H IS pity they tbaald, if they wew like I|^.” (fir DuatrreFs MSS. quoted m Btog. Diet.) Hooke 
aoaihtimes declared, (hhlThe^Stended to dupoae of his estete for the advancement of natural knowledge, and 
to protmote the endsihr whftsh |tl^ Iloyal l^ety wSs instituted ; to build a handsome edifice for the So- 
dely’h use, with a Bbrary, labotdlidiy, and nyejiStpry, and to endow a professorship. {Ltfe by Waller.) 

» ISie PeripeWeitis memtamed, that die ersat^ep of a vacuum was impossible, even to supernatural power. 
Tbis dogmSL IbM flltak!6ti by & circumBBtunod wbicSi happened to some workmen employed by the Grand 


of Tuaoany. Having sunk a deep efadeavoured to bring the water to the flurfaee by a com- 

IdMk flwking^p\iih(]fp bittj^aidp to theic could only make it ascend to the height of about 

SC*|j |g^^ GtiMifeo, WhwW tal^ists c^ebrity and respect, was consulted in tKis emer- 

a«NW«r was, ^t, althWH^ tt«kt« dMa dislike a vacuum, there is a certam limit to her antipa- 


thy,W5 


; h» prewoTB of « oolrndh of higfateen pidms high.' 
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occurred to Oito Guencke, wlio, ufter many froi^dcM 'aiicctieded by means 

*>)£.» sucking pump, in withdrawing a considerable pbition of|tf| ^gaiP a the interior of a 
copper ball. With this awkward and imperfect aif!ti|iump, l^| M wbffmed several nota- 
ble experiments. One of t^se is often exlu^ited at the presem day. It enacts in ex- 
hansting a hollow brass comp^ed of two hemispheres, ^osely fitted to each 

other. Whence portion of the interior air is removed^ the pressure of tbe^^i^^rior at- 
mosphere is sneh as to resist considerable fdree apj^ed to separate the hemisphterres. 
This is called the Ms^deburgh experiment, and was pu’l^lcly exhibited in \he 
year 16J4 before the deputies of the empire, and fon^ps minist^fi’^asseiiilbled at the 
diet of Ratisbon. This original air-pump, invented by the Borg^Aet^r of Mngdow 
burgh, was greatly improved by Hooke, who, in conjunction with Boyle* performed 
by Its means a variety^vpf new and important experiments, illuBtrative of the mechani- 
cal properties of the atmosphere, which, at a subsequent penqd, tended considerably 
to the progress of pneumatic chemistry* * 

Tile works of Hooke, chiefly interes^ w ^ hOb e chemist, are bis Micrographm and 
Lampas, the former published in 1664, in 1677> ^itey cooiain anticipefiens 

of many of the subsequent changes and improvements cl>l>hemical theqiy, which will 
be noticed in a future page of this history. 

Both the private and public character of Hr Hooke exhibit many faijlti* mid aret 
stained with many blemishes. His temper was peevish, reserved, and mistrustful ; and 
he wanted that candour and dignity of mind which should raise the philosopher above 
the level of ordinary men. He was bom at Freimwat|r, in the Isle of Wight, in 1635, 
and died in London in the year 1702. 

Immediately after the Re^ralion, the gentlemen who formed tlie Philosophical 
Society at Oxford adjourned to London, where they held their meetings in Gresham 
College, and considerably extended the number of their members. The King, who 
himself loved science, countenanced ati4 patronised thesr prot^eedUigs ; and, on the 
13th of July 1662, granted a royal chiHer, con^tuti^g th^ ft 'body corporate, 
under the name of The Royal Society of fot jpmiwfing Natural iSwoiSM 

ledge. In the year 1663 was published the first number of the PkUortiphieal 
actions^ of which work, justly regarded as the stohdhftl of Eng^isb epfoneC.^ volume 
has been published annually since the year 1762. y ^ ^ ^ 

This laudable and rare example of Charles followed thy 

Fourteenth of France ; and* in the year 1666 the Ro^t Atod^my ^ Sciences Was in- 
stituted at Paris, under the immediate protection of that monarch. Neither was the 
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patronage cold, nor the honours empty, which we bestowed by Lewis on the follow* 
ers of science. Se^l^llie conferred upon scientific bodie^, and pensions upon leasti- 
ed men, “ a geneiSd|^|^K says Hume, ** whi^h does great ilKmour to his memory, and 
intheeyjM^ hU*the nfgenious part of jaankind will b^steCmed an atonement for 
many of the errors of his reign. We la^ he surpris^* continues the historian, 
that tj^y^ample should not be mOre followed by Princes, sincdTt is certain that 
bc|Uli(Jjf^«o extensive, so beneficial, and ilt much celebrated, cost not this monarch so 
gr^l^^aum as is often coi^erred upon one useless overgrown favourite or courtier.” 
Happily for the scientific drallacter of Britain, the genius, talents, and exertions of in- 
diradiuds havjc eftxc bean suflhfient to counterbalance such advantages ; and thus nur- 
tured and protected, tfie growth of science has not been less rapid or vigorous than 
where she has enjoyed the sunshine of royal favour. 

With the great and unrivalled name of Newton, we close the records of the seven- 
teenth Century. Tl^hhn Chemistry isini^ted for the first correct views respecting 
the' nature of combination ; a subject little engaged the attention of the more 

senrible experimeotafista of the prec^d^f^^^ods, and which was formerly attributed 
^ to the occult qualities of the Aj'istotelians, and afterwards to the mechaxtical forms of 
the particles of bodies. > 

C^l^teel affinity wm referred by Newton to the different attractive powers of the 
diffident kinds of matter in regard to each other. Salt of tartar becomes moist by ex- 
posure to tur, because that salt attracts the humidity of the atmo.sphere. Muriatic 
acid unites with, salt of tartar by virtue 6f their respective attractions ; bnt when oil of 
vitriol is poured' np<^ this compound, the former acid is displaced by the superior at- 
traction of the latter. Silver dissolVdl in aqua*>fortis is separated from that menstruum 
by the superior mtracfimi of qttildcsilver ; in tike manner copper separates quicksilver ; 

Vi • 

and iron, coppidr. ' Referring to these and other similar instances, does not this ” 
says bo ** argue, thet^the acid pattacies of the aqua-fortis are attracted more strongly 
by iron than by eppper* by copper than by quicksilver, and by quicksilver than by 
silver?” Such are the simple but clear, and, in most instances, correct suggestions re- 
lating to the object of attraction, whmh Chemistry owes to the great luminary of Me- 
chanical PhUotophy. 

' theltbtory of Chemistry from early times, through the daik ages, to the 


^ We have occasioia ta refer ^ certaio chemical dpinions of^ Newton, In the piesent instance, 

reference is ikliSfler to tbd query annexed to the Third Book, uj Optics^ (Neviton, Opera Omnia^ 

j-to, I-ond. 1782*]t 
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l>egtnning of the last century^ I ha*^ only notice<2 sudi as conduced by 

weight or iroreUy of ;^l|nr writings, the importabce of thdr ,discoverie<«, or the 
example of their zeal, to tlm ti^re imme^Bate prepress and of this depart, 

ment of philosophy. T^annals of a ^ter'od so extensive must ftece^sdilly record a 
host of exper ^ent alists. fo trhose reif^arches it tTonld upon the one hand be iotpos. 
sible to do justice ; and whose names, on the ot^f^, it would be useless to It 

however be remarked, that alembics, and other complex distillatoiy appaaraitui, 
were employed by the alchemical physichtns who fioi^rished l^ween the ninth ahd 
thirteenth 'centuries. Mesne mentions the distillation oihrose.waterf and the pt^nc- 
tion of spirit of wine is noticed by Raymond Lully. At this time, too, furnaces Of pe- 
culiar construction, and a variety of complex apparatus and accoutrements, w^l^ intro- 
duced into the laboratory. 

During the fifteenth and sixteenth centuries, Alchemy was at its acmd, and many 
were the unwary and avaricious who wei^ entrapped by the golden prospects and 
plausible mysticism of the art. Amoil|^^wm‘ was that admirable artist MaXXuoH of 
Parma, better known under the name of Pdrmagiano. > ^ 

Curious discoveries and useful inventions multiplied rapidly during tile seventeenth 
century. Kunckel, in Saxony, successfully promoted the Chemistry of the Arts. In 
1669, Brandt of Berlin discovered Phosphorus, and about the same time I^ombefg ac- 
cidentally produced a spontaneously inflammable compound,- which be called Pyro- 
phorus. In 1674 the elder Lemery acquired great and deserved fame at PariX as a 
chemical lecturer. He was the first who threw asMe tiie affected and pompous diction 
habitually indulged in by his predecessors and contemporaries, and adopted a simple 
and perspicuous style, which at once tended to the ready diffusilSa of his subject, and 
to its permanent popularity. When he published his course, ** it sold” says Fonte- 
nelle “ like a novel or a satire.” 

The establishment of literary and scientific societies during this age was another 
grand step towards the promotion of knowledge, mid the period waS particularly pro- 
pitious to their progr^. Bacon, Galileo, and Kepler, had opened that road to truth 
which was so eagerlylmd successfully pursued by Boyle, Hooke, and Mayow, in this 
country, and in which the miraculous mind of Newton displayed its bnlliapt powers. 
In Germany, Beecher and Stahl are entitled to particular mention. The suggestions 
of the former, who was a man of an acute and inquisitiv^ turn of mind, led the latter 
into that train of speculation which terminated in pivodudl^ the Phlogistic Theory, 
and which will presently be more particularly considered. Homberg, Geotiiroy, anti 
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t]t>e two LemerySf W4ni sealous followers of esCfferimental chemistry in France, at the 

estaMishment of the, Royal Academy of Sciences. In short* tlie independent zeal afl^ 

healthy activity in scientific pursuit, which fyut since ma^hd its progress in Europe, 

became msaaif^t eat^y in. the seventeenth c et^tu ry ; and the causes 1 have attempted to 

unfold contributed to the splendour wliich it b^an to acquire about Jthc end of that 

importaoilf ora In the general history qf the world. The clouds of ignorance and error 

qUicicI^ dispersed before this happy dawn of true knowledge ; and science, no longer 

lOnueloped in scholastic mystery and absurd speculation, began to display those in> 

herent charms, which gained her the courtship and admiration of every liberal and 

cultivated mind, and which laid the foundation of that extended dominion u liich she 

acquired in the succeeding age. ' 


SECTION II. 

STATE OF CUCMISTAY AT THE OPBNlNa OP THE EIGHTEENTH rENTURY.— OPINIONS 01< 
BBCCHBB AND STAHL RESPECTING TUB PHENOMENA OF COMBUSTION, COMPARED WITH 
TlfS VIEWS OP RBY AND M A YOW.-— PNEUMATIC CHEMISTRY OP HAILES AND BOBR- 
HAAVB.— 'INVENTION OF THE THERMOMETER. 

The history .of the progress of Chemistry during the seventeenth century presents 
many active pnd able inquirers, whose researches tended to developc new properties 
and combinations of bodies i but their attepipts at theory and generalization were, 
with few exceptions, absurd anS abortive. They consisted in wild hypothesis and 
vague speoulaildb, and were founded, not upon the sober and steady basis of truth, but 
^on the unreal and tottering visions of the imagination. The spirit of Lord Bacon 
was slow in animating experimental philosophy, until Newton rose to surprise and illu- 
mine the world. It then assumed a new and cheerful aspect, ai^ quick was its growth, 
and illustrious* its progress, under the invigorating influence of^at sun of science. 
Although Chemistry does not lie under the same weighty obligations to Newton as 


* TlltSM who are desirodsot lonsulting the alchemical authors, and of becoming pailicularly acquainted 
with the tftlea of their voluminoua'firoductioiiS, wiU find a curious body of. information on these subjects m 
the Hntoire dtia Piilotophie Hermettqve, Paris, 1742.— Gobet's Attciem Mmeralogutei, published at Pans 
an 1779* gives seme details of the early progrera of Mmeralogical Chemistry in France. ^ 
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Miechaoical philosophy, he conferred upon it a great and las^g benefit, by the dis« 
closure of those clear and dandle views which have already been alluded to. ‘ The im- 
portant deductions, too, whlchlflowin ea^/perspicuiiy from his experimental researches, 
soon became general models of imitation ; and the new style whtdh w^ mcern in the 
philosbphical- jiuth ors of the early pdrt of the eighteenth century throughout Europe, 
may, in a grhat measure, be referred to the lofty example before us. 

No sooner was the spell of Alchemy broken, than the phenomena of combustion be* 
gan to attract the notice of the early chemical theorists. The influence of the air upon 
this process had been long observed, and many of the changes suffered by the com- 


^ The fulluwing possagob, in addition to the previous observations in the text» vrill be sufficient in Ulustra* 
tioir of Newton's views'of Elective Attractions. ^ 

Have not tlic small particles of bodies certain powers, virtues, or forces, by which they act at a distance, 
not oniy upon the rays of light, for reflecting, refracting, and.i|^pting them, but also upon one another^ for 
producing a great part of the phenomena of nature i for, it is Well known, that bodies act one upon aoothei' 
by the attractians of gravity, magnetism, and ; and these instances show the tenor and course 

of nature, and make it not improbable that there may be more attractive powers than these. For nature 
is very consonant and conformable to herself. How tiime attractions may be performed I do not here 
consider ; what I call attraction may be performed by Impulse, or by some other means unknown to me. 
I use that word here to signify only, in general, any force fay which bodies tend towards one anotherj^ what- 
soever bo the cause. For we must learn from tlie phenomena of nature what bodies attract one another, 
and what arc the laws and properties of the attraction, before we inquire the cause by which the attraction 
is performed. The attraction of gravity, magnetism, and electricity, reach to very sensible distances, and 
so have been observed by vulgar eyes, and there may be others which reach to so small distances as hi- 
therto escape observation, and perliaps electrical attraction may reach to such small distances even without 
being excited by friction. For, when salt of tartar rvtnBper deliqmum^ is not this done by an attraction 
between the particles of the salt of tartar and the particles of the water which float in the.air in the form 
of vapours ? And why does not common salt, or saltpetre, or vitriol, run per ddiquium^ but for want of 
such an attraction ? Or why does not salt of tartar draw more water out of the air than in a certain pro- 
portion to its quantity, but for want of an attractive force after satiated with water t And^ whence is it 
but from this attractive power that water, which alone dislils' with a gentle and lukewarpa Iieat, will not 
distil from salt of tartar, without a great heat i And is it not from the like attractive power, between the 
particles of oil of vitriol and the particles of water, that oil of vitriol draws to it a good quantity of water out 
of the aif^^ it is satiated, draws no more, and in distillAtion lets go the water very difficultly t 

And when and oil of vitriol, poured successively into the Same vessel, grow very hot in the mixing, 

does not this argde a great motion in the parts of the liquors ? And'^docs not this motion argue that the 
parts of the two liquors, in mixing, coalesce with violence, and, by consequence, rush towards one another 
with an accelerated motion ? And when aquajbrlis^ or spirit of vitriol, poured upon filings of iron, dis- 
solves the filings with a great heat and ebullition, is not this heat and ebullition eflected by # violent mo- 
tion of the parts V* &c. When spirit of vitriol, poured upon oomoion salt or saltpetre, make^ an ebullition 
with the salt, and unites with it, and, in distillation, the spirit of the comdfen salt or saltpetre conies overmuch 
easier chan it would do before, and the acid part of the spirit of vitriol bohind does not tliis argue 
that the fixed alcaly of the salt attracts the acid spirit of the vitrMA, mor^wrongly than its own spirit; fmd* 
not being able to hold thorn both, lets go its own ?”~Newtou's C^iicSf Opera omnia, 4to, Lond, 178g. 
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bipvtible hftd Wn with a stirprifliiog 2i%ree hcttt^ness and p)«ci<^6n ; for 

Jre l&as almost the odljr' ^ent employed at that p ifta ^ l ^ elfect combination and 

decomposit^n. inquiries *'*ii*^|WnrninrntT8^r in the history of Cbe> 

roist^y- Wmlfore be requisite to them with h%*iome attenSon, which 

at diMiim|Nenrtedious,bat which gmn ih importance'and int^^ as they pro- 
ceed. ^ 

^ Tti^ first iqmculations in theoretical Chlmistry deserving attention, are those of John 
Joanbipif deocher of Spires, who died in Hngland in 1 685. He gained conudevable ce- 
at Vienna and Haerlem, for improvements in arts and manufactures, but was in- 
dncbd to retire to this countty, in consequence of the jealousy of rivals, and the ne- 
glect of those upon whom he had conferred benefits. His works abound in shrewd 
and witty remarks, and in deep and curious reasoningr— in frivolfl^ subtilty, and in 
we^^^ty and sensible cdtservataon s. ^ His hypothesis respecting the origin of the varie- 
ties 0^ matter, from the mutual ag^i^es and combmations of a few elementary pniici- 
plm> though unnecessarily blended with scdiptural history, are characterized by consi- 
d^idble brilliancy of thought and origii^|i||^ of invention. They are detailed at great 
tlength in his Phytica Svbierraneeti which treats on the original creation of mattei , and 
the transition and interchange of elements. The Imtitutiones Chemicce, or (Edipus 
Cimnisiw, of this author, is OQotber cunous production, containing the histoiy of the 
chemical elements^ and describing the leading operations of the laboratory. Earth 
was the favourite element of this philosopher, of which he supposed three varieties to 
exist, namely, a vitrifiable, a metallic, and an inflammable earth. Of these the various 
productkiDs of nature were formed. ' 
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^ Beecber itfcMe Vti^itmnoinly upon a great variety of aubjects. His principal diemical works are as 
fiiQows. * i 

1. Oedipus ClteusiUUl^ S. MetitUurgia, de generattone, r^finattone, et per/ectione Mit 
Mttbterranea, and its various appendices. 4. Pamussus Medscinalts lUwlratus. 5. Li 
6. Chymsseher Bpwn-garten. 

Beecher’s O^Upus is dedUcatSd t6 Francis Sylvius Deleboc, who, in 1C58, was eleeW^i^ ilnt Pro- 
tleWor af ui the Hiaasrsity of Lqrden. He was a man of an acute nund, as appears from Ins 

vaikais essays apd fiacts, nAtfe especially from his Ptaxeos Med. Idea Nova. He died at Leyden in 
l67e. ** Ot&iadidmm pratfecto mubus sobiisti, qdo tm auditores non verba sed corjiora, non chymerasticos 
tartniqas, verum SpM realtt enchyrisea,. non Inooea denique et immateuales facultatcs, sid a tc demon- 
eSbebls euiB«s praetlSbffi and^t, viden^ taklgutit.” Becchcr everywhere compliments him at a man 
not OTWoadfllp but of deeds; aaWa||^osa|^Ctf, trbo eminently sought to tender science popular and intel- 
ligible to m mlpaeitlee. ^ 

The langiWge'Uf JflboidHb^s Phystca Sublet ranea is sufficiently inelegant and incorrect. ** Lxcueo LaUiii- 
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tli0 toost celebriu <4 of tbief lifter sotsfti^iteeDth c(^. 

lury is Eraost Stahl, boaaLjiflMi»toaeh 14 Fraoooniai, Ih adopted many t^e 

opinions of BecOlmc inil(j|ilimt^ upon these founda^ 

tions reafHhd ^oekb^^^y^indf Pj^^^on, according to u<&)||tmAbUity is 

supposed to depend upon, the presence of a hifj^i^ snbtite and dastio%h^|^» which, 
at certain temp^tures, is thrown into violent motion, and appears nndbr the fof‘m of 
flame or Are. * Combustion is the separation of this pirinciple, and bodies contain it ^ 
various proportions. Charcoal, for instance, when learned, leaves scarcely any 
duum, aikd is, therefore, nearly pure phlogiston. Antiai9ny, when bnrncd, affords a 
large proportion of earthy matter. If this earth be heated with charcoal, or other JiMU 
ter abounding in phlogiston, antimony is regenerated ; this metal, thereflire, is a cotn* 

X *' 

pound of earth and phlogiston. 

If sulphuric acid, which is not inflammable, be distilled with oil of turpentine, which 

a 

is extremely so } or, in other words, if phlogiston be added to sulphuric aCid, sulphur 
IS obtained. Sulphur, therefore, is a compound body, consisting of sulphuric acid and 
phlogiston. If sulphur and common potaa^W fused together, a brown oompouikl is 
obtained, formerly called liver of sulphur, sim the same product results when cbar|, 
coal 18 heated with Glauber’s salt, which consists of soda combined with sulphunc 
acid. Such was Stahl’s explanation of the phenomena of combustion, and such the ap* 
parently plausible experimental proofs upon which it was founded. ' 

In Germany and in France, the phlogistic doctrine was received with that thoughtless 
and eager enthusiasm which suffers the blaze of novelty to edlipse the steady light of 
truth, and which is rather captivated by plausible e.\terior than by internal excellence. 
Even m this country the expenments of Boyle and of Hooke^ if not forgotten, were o\ erw 


■■ » — ...I ■■ ■ « — M , , , » - I 11,1,,. I. ■ ■ ,.I 

f 

/afem in hoc says he, quam ha^haram esse fateor, ob matanarki et tiib aodptionemy in specie a6rip«> 

tionis modum : e\ ore enina dictantib totum opus conceptum eet. Sic rebus attentus, vtrb^ lieglexi/’ Tlda 
IS at once an example and apology. 

^ Stahls doctrines aic very ably set forth in hie ^hree Hundred EaapenUmdSj publklied at Bat^m iu 
17 Jl » and m his Fundamenta Chemt^et Noreroberg, 17^S and 17B^* He dbaerved the necessity of air to 
c ombustron, and considered flanne or fire as resuHfCg from its violent etlMflal agitations. Stafd^lli eonti^ 
iiuilly urging circumsptction in hypotheses, yet preconceived epiidbds ord id#ays leading him td ^drremeous 
conclusions, as the following passages amply prove. Aar ignis est anima» hmc, suie 091^ nifail potesf 
accendjkvc] inflamman.”— << Aer in motum excitatuSf 8euVi||^h8 artificials, vd etmm mirom cx* 

citat motum mtheiis, seu fiammam, hinc ad ignem fusorivakiyw vitrificwWmhi, promoTSfidUXOr^ilKhus Q|IuS 
cst , imo graduB ct vchenientia igois dependet mtiltum ex acm dogmaU et i 



looked. aiHltQr]><nhe^((|^^^'^me pitied the facts j for ithadl>ee6nnk>st 

, eatii|&^rilj^ demonstri^hy those experimeotalists^ t^^|NS|j^es will not bum if air be 
^ -^lesolodedt and that,^4<t(^g ccHtnbttation. !iit J^|ion of the consumed by tlie burn- 
ing body. Even jn^ «n earlier period.^li^J^e observation had been most pointedly 
dwelt 'another equally hnportant circumstance ascertained, namely, the 

increase w^WeSglit sustained by metaltf during their calcination. AT early as 1629, 
Brun, nti Apothecary, resident in the town of Bergerac in France, melted two pounds 
six ounces of tin, and in six hours the whole was converted into a calx, which weigh- 
ed seven ounces more than the tin employed. Brun, surprised at this circumstance, 
communicated it to John Rey, ‘ a physician of Perigord, who, in 1630, published a 
Tract upon the subject, in which he refers the increase of weight to the absorption 
Sind solidification of air : ** Thus,” says Rey, in the fanciful language ot the period, 
** have I succeeded in liberating this surprising truth fiom the dark dungeons of ob- 
scurity : which was vainly but laboriously sought after by Catdan, Scaliger, raschius, 
Cmsalpinus, and Libavius. Others may search for it, but in vain, unless they pursue 
the royal road which 1 have cleared. The labour has been mine, — tlie profit is the 
reader’s,— -the glory is from above.” 

But amongst the authors whose researches tended to conclusions diametrically op- 
posite to those of Stahl and his associates, and whose wiitings abound in anticipations 
of modem discoveries, no one stands so conspicuous as our countiyman John Mayow.*- 
His tracts, published at Oxford in 167<4, relating to chemical, physiological, and medi- 
cal subjects, abound in traits of original and inventive genius, and furnish the proto- 
type of many discoveries, which have confeired gieat and lasting renown upon sue- 
ceeding labourers in the field of Chemistry. It is iht treatise upon nitre and the ni- 
tro-asrial spirit to which I principally allude, and of which it may be proper to give a 
short but cottnected sketitib. 


^,Es*ays de Jean Dovteur «n Medecine, ntr la Recherche de la Cause pour laqueUe VEstaia et le 
Plontbt augtUenUM de potde ftsand on les calcine.” Paris, 1777* 

-Of these curiohs essays, ori|;hialiy printed io 16$0^ a copy was discovered in the Royal Library at Paris 
in 1776 . 'Die scarcity of the 6rk edition is in sane measure accounted for in the “ Advertisement" to the 
present, but the rarity of this reprint is veiy'^nigaaticaL 

* Majow was bom in Cornwall in 1645, and died in London in 1679> ti>® early age of thirty-nine. 
Dr Jleddoes and Dr 'V'eats l^ve asserted claims to several modern discoveries ; aud in many other 

initaneaa thoee quoted m the^ text, he^hnj&iitainly anticipated both the discoveries and inventions of 
some h|f dbmnioal successariM Maymiwitacts are deserving of attentive perusal, and are of full 
knowled|[C^ !Dbo dWt and secoSsS^Di R dfo tf fr m st Spirito IvUro-arto and De Respiraitan*^ contain a vast 
body of chemical AinllfSiVauItiDg from well conceived and conducted experiments 

I 
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Thd he ohsertm <!^^i|hi9 1» cert^i«||] 

igneoaa, and ifi^tmentatir^ eins^ iia^ aad 

sup polls combustion, bitl;!# it^^‘‘lncpl||ji;Naf(ti^ 
when antimony is exposed to the joint 
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a spirit, 

d lom natre $ ihipt it 
bt it eidcfits In nitric«c»d t that 
ion of heat «nd dr, it itnh^l^the i»iro> 
“serial partiel^i whence its increase in weight; aidi thsa a similar oliaa^ pM^he ef- 
fected by nitie^ of lay nitric acid j that acidity depeiid<>>Ppon the absprptioa of ihe'iMlie 

(S ^ 

principle which in sulphuric acid is combined with 8idphnr,ei^erdJQfiQg<X>mbusti<lt}, ' 
of during the exposure of pyrites to air : that fermentation is^iK^rfbic to a very si- 
milar cause ; that it is necessary to vegetation, and present in all oases of combus- 
tion ; that it is absorbed by animals during respiration ; and that the same siibstaoCe 
which LontribiUes to the support of dame, is likewise required for the snpport of life, 
Mayow also was acquainted with the evolution of air daring the action of nitric and" 
\itiiolic acids upon iron, aud points out a mode of collecting it, in bottles inverted in 
\es>els of the dilute acids, lie observes that the air generated in these experiments, 
although expansible by heal, is probably different from the atmosphere, as Is also the 
air which an animal has bieaihed, and in which a candle has burned. < 

r 

These arc a ft'vv ol the important facts dwelt upon by Mayow, respecting the nature 
of the atmosphere, and of the cause of combustion. That they were not at the time 
opposed to the purely speculative notions of Stahl is truly remarkable, for they ex- 
plain, in conjunction with the observations of Rey and others, the great obstacle to the 
plilogistic hypothesis, the increase of weight in the burning, body ; ihey show the 
real cause of the necessity of the presence of air, which, if combustion consisted in the 
mere evolution o( the subtile principle of fire, could not be required ; and they adduced 
experimental evidence, where Stahl merely surmised, ^ 

Another active inquirer occurs in this pagd of chemical history ; one whose re- 
searches cleared the way for the great discoveries of the succeeding era, and to whom ' 
the merit is justly due of having opened a mine in the field of nature; who inddlgSd, 
not in the speculative and metaphysical frivolities which characterize the productions of 
most of his predecessors, and many of his contem][torarief> butdoHowed nature with Ur 
steady and unerring step, and reooriled his bbse^trd^l^s Ip a concise, unadbrned 
and unaffected style. This was the Reverend Dr’St^faetii '^He was tihe ffrst 
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’ Born in 1677 , died in 1761. Dr Hales is one of tbo 
leisure in philosophical and experunental researches* It is s 
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a »ubfe0t which he pur- 
IjAriW and perses^aade. '%,|3«i(M|itiiide a varidi^ of e:xperiments 
extrication ^‘fur during^ and mineral sub- 
stances Holloa, in peh]Sii% his Esi^Vi^^fwie^ we'lrequOntly 6nd him up- 

on the veixt^of those splendid discoreries which fell to the lot of his fellow-labourers 
and sucqeilMors ; but the erroneous nature of his preconceived opHitm^ induced him 
to take*fbf gVanted that which experiment should have determined, and to rest satis- 
fied with results which, had they been followed up, would inevitably have led to the 
most important and novel facts. His experiments do credit to his industry, but his 
conclusions betray feebleness of judgment. If, instead of regarding the various 
gaseous products obtained from the substances he operated upon, as consisting of com- 
mon idr contaminated by their effluvia, he had submitted them to more close investi- 
gation, he would doubtless have run a more brilliant and successful career. He i^ 
ju^y regarded as the founder of Pneumatic Chemistry, but he contributed few mate- 
rials to the superstructure. 

. Herman Boerhaave, ' of Leyden, who was a contemporary of Hales, pursued a 


than one occasion, in order that he might attend to his humble parodiial dutitb and ( ontinuc tiis hcicntifii 
IHtrsuits. 

He' directed hts attention to the qiuSitity of mplsture imbibed and emitted by (hfierent plants, and to the 
circulatiCn of the sap, which, he says, put him upon making a more particular inquiry into the lutuic ut a 
fluid which is so absolutely necessary for the support of the life and growth of animals and vegetables. 

His Specimen of an Attempt to analyse the Atr by ChymhstaUcal Expet tments display^ extraordinary in- 
genuity in the ceutrivanre of experimenu and apparotus. It was his misfortune to consider the various 
gases which be procured as tpere modifications of atmospheric air. Philos. 'J'rans. Statical Essay-t, 
lyondon, 1731. 

t Boerhaavc was born in December 16^, at a village near Leyden. He died in Septembci 1 738. He was an 
eminent ornameut of medicine, as w^ da uf ciiemical science. His oration upon resigning the office of Go- 
vernor of the University of Leyden has been justly eulogised by Johnson, [tfi/e ^ Boethaave.) He here 
declares in the strongest terms (says his Sequent biographer) in favour of experimental knowlcnlge, and re- 
flects with just severity upon those arrogant philosophcrst who are too easily disgusted with the slow nic- 
diods of obtaining true notions by flequent experiments, and who, possessed with too high an opinion of 
their own abilities, rather cbooop to consult the^r own imaginations than inquire into nature, and are better 
pleased with the charming amosement of foming hypoflieses than the toilsome drudgery of making obser- 
vations. t 

emptin^ md uiicettaihty of all tlidse whether venerable for their antiquity, or agreeable 

fot^ieir novekyylie haa evidently shown; and^^ot only declared, but proved, that we are entirely ignorant 
of aid that all thn 'Bre h%ve is of such qualities aionc as are djbdbvcrable 

by ot jiacb ns miity bn deduced frotm^em by mathematical demonstration. 

Boexhaa?i^8 ^Ci^triinitions to ipbysic wi^re large and valuable. His principal chemical work is the Lie- 
iienta Ckcmm^ vfipQh n translation, with notes, was edited in 1753 by Dr Shaw. This work he 
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simU^ tfjun of inquiries ; many of hut 

conceired* he was .not m1m |^pr iii his ©$iaclu8i]om,’.iKtt*w^^ j&m 

coveries. He attributed fp^B^olastSa^ c>f qir to il»%|fllon ivitth Itre^' coosidi^ed . 
ponderable matter as 8.iucept%Te oflch^j^ combiaatibas ; blit t^e ealftie|^ bf ;dif- 
“ ferent aerifq^ fluids escaped bis notice/ ' // ' ; . : / . ' 

The philost^titess whose names have been no.w reedtdb.d» not only greatly. hdd^^ 
the stock of chemical facts collected by their predecessors, but conferred ,ncw life a^^ ' 
vigour npon the science by their occasional incursions into the rOj^ons of . theory aiidX 
rationalib^eculation :-^ih this light, the works of Rey, Mayow, add Stahl, deserve par> 
ticular attention j the two former for correctness and precision, the latter for boldness 
and ingenuity. \ . 

About this period the Thermometer was brought to perfection, which tendedr^ate* , 
rially to the progress of that most rehned and difficult branch of Chemical Philosophy,',, 
relating to the nature and effects of heat. The res^rches, on this subject, will pre- 
sently form an Important feature in our history, which renders it proper to notice this 


inslrument of such consequence in their proaecmtion. 

That bodies change in bulk, with variatiOhb cn temperature, must have been noticed 
at a very early period ; but there can be little doubt, that the idea of constructing an 
inslrument for measuring these variations first, occurred, to Santbrio, * Professor of 
Medicine, in the University of Padua, in the beginning of the seventeenth century;., 
he is also celebrated for his Medico-statical experiments, which are well buKesque^ 
in one of the early numbers of the S^ciator, ° 


dedicated to his brother, who was inteoded for the medidd profession, but/went into the church ; while ' 
Boerhaave, who originally studied divinity, relinc^uished it fii^r physic and chevaistry. . Alluding to this cir- 
cumstance, Providence," says he, ** has changed our views, and consign^ you to religious duties^, while „ ' 
I, whose talents were unequal to higher objects, am Inimbly content with the profiroiuon of physic.^ , 

In the Elemental and in several of hh Orations, are admirable npm the 

Chemistry to other branches of knowledge. His observations upon its usefulQe(S|B and' the ihe-* \ ' 
- dical practitioner, may be well enforced at the present day; fair, ekeeptmg ia^e Schools of London and^: ^ 
Edinburgh, Chemistry, as a branch of educ^On, is eititer entbdy perhaps wori;^ su*/ ^ 

perficially and imperfectly taught. This is especii 
don Pharmacopceia is a record of the want of 
quired. 

' Santprio was born in 1561 at .Capo d’Istria, on the borde||tw Trtote» He Venice 

in 1636. His Ars de Statica Medicina was published at steady;; 

perseverance with which he opposed the occult qpmedies of the v^ '' ' ' . 

® No. 25. By Addison. ^ 


dly the case at . tiva Eolith: UmvOc^Ues, and theJLon- 


chemical knowfedj^^ ^^here it is most impet^i^y re- 
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and the Siacrtorro observesd^je^^othor )^Mk^dllohiie<3ted ndlh the ope- 

ratiod #dMW S I ^ w^ among whiph the iporaa^lindnniioe of the^suiCa rays,' 

when Woi blackened, deserfes noUce. • *' , 

Thl^'^eadeiadeians deKltmento, whose early labours have already been mentioned, 
XQ^^l^ly altered! and improved the thermometdr> by employing a liquid to measure 
' v^4>mpe!f^ture, instead ofhir, the changes of bulk in which, in a modet'ate range •of tem- 
^perature, are so oonsiderablu as to render the instrument extremely bulky and other- 
, wise inconvenient. They generally used spirit of wine, and fixed a scale of degrees to 
thettth^, with ft view to ascertain its variations in bulk with greater precision. These 
^ : instruihants soon acquired considerable celebrity, and were largely circulated under the 
appellation of the Florence Glass. * In this stale the uses of the thermometer were ex- 
11*010617 limited, no two instruments corresponded, and there being a free communication 

V , * 

between the fittid and the external air^lt writable to evaporation,-— yet was this thermo- 
imeter much preferable to the over-sensible and bulky instrument of Santono. There was 
another objection to spirit of wine, arising out of the readiness with winch it assumes 

s 

an elastic state, and which renders it unfit for measuring temperatures even below the 
beatof boiling water, Sirlsaac Newton, therefore,suggested the use of linseed oil, which, 
however, is extremely ill adapted to the purpose on account of its unctuosity, and the 
ease with which it solidifies , Quicksilver was first lecommended by Roemer, * the 
eminent Danish philosopher^ who discovered the motion of light ; it was also employed 
by Dr Halley, and is now generally used. The advantages of this fluid metal in the 
construction of the thermometer arp manifold; it retains its liquid state at very high 
and veiy low temperaftdes, and^baS the peculiar excellence of expanding very equally 
for equal increments of heat, which is far from the case with spirit of wine. 

^ut the great improver of the thermometer was Fahrenheit," a merchant of Dantzic, 
who, having failed in business, and being attached to chemical and mechanical pur- 
suits, was oblfged to gain a livelihood by making and selling these instruments. Fah- 
renheit used both spirit of wine and quicksilver, and hermetically sealed the tube con- 

V. 

mining the he also greatly improved the method of graduation, by establishing 


* jiVvhtisea to Jutlsnd, fat 1C44,— 4ijsd ot Copenhageo in I'lc. 

* Bora at ]>^tsia is 1686,— 4ied in 1784. 
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first to have ocoarred to GUrioke of Magdeburgh, bftt was t&rat applied'to the gtW' 
duation of thermometers by Sir Isaa^ Kewton. Dr Hooke had observed that the 
quicksilver in the tube of the theimometer, plunged into boiiiDg«watery always 
rose to the same height; accordingly, if a mercusial thermometer be put into 
melUng snow, and the point at which the fioid stands, marked upon the tube, and 
then tiansferred to boiling- water, and that point also mtuked, and if the intermediate 
space be subdivided into any number of equal degrees, 100 for iusUmee, it follows 
that, provided proper precautions have been taken in selecting and filling the tube, 
every thermometer so consti acted will indicate the same degree, when applied to bo- 
dies of the same temperature. With regard 10 the boiling point, Fahrenheit observed 
It to differ under diffeient degrees of atmosphdHc pressure, and pointed out the neces- 
sity of fixing It at a mean barometrical altitude. He had also noticed, that a degree of 
cold much more intense than that of ice might be procured by a mixture of snow uid 
salt ; and conceiving this to be extreme cold, he commenced his scale from thatpoin^ 
which IS below the freezing of water. Accordingly, Fahrenheit's scale commen- 
ces at 0”, the temperature of hvs freezing mixture ; the freezing point of water is 
marked 32*^, and the boiling point 212^ ; tbe space between the freezing and boiling 
of water being divided into ISO**. The graduation of thermometers received its great- 
est improvement in by Celsius of Sweden, who commenced the scale at the 

freezing of water, and divided the space between it and the boiling point into 
This IS the centigrade scale, now used m France. Reaumur’s scale, in which the point 
of congelation is marked 0^*, and that of boilmg-watcr 80**, is used in some parts of the 
European Continent ; and in Russia the descending scale of Delisle is sometimes em- 
ployed, in which the boiling point of water is 0°, the fieemng 150^- These scales have 
each their merits and defects. In die event of innovate, the interval between the freez- 
ing and boiling of mercury, might be divided mte 1000 equal parts $ the former being 
40® below 0® of Fahrenheit, the latter about $5^. The degrees would thus be su65- 
ciently small to be expressed without fractions; and thb ipommencement of the scale. 



which is ab(Si}t ijip Idwcst iiatural t^peratut^* vhuld he so low, as to predoae the 
frequijetit necessi^ of expiwssing negative degrees. ^ < 

^ From this sketch of the history of the thermometer, it is obvious, that its operation 
depends upon the circumstance of Hhids diminishing in bulk by diminution of tempe* 
raturei an(| ^the contrary ; which is really the case with all duids except^jjjater. This 
importanli'fact was observed by the Florentine Academicians in thetr, early experi* 
mentSj 9Xkd it is ^niong the most curious and interesting discoveries of that zealous and 
active s^ociation of experimentalists^ Having filled a large thermometer tube with 
Water» they plunged it into a mixture of salt and snow. The water presently began 
to contract in bulk^ and descend in the tube; but, instead of continuing to do so, till it 
reached the freezing point, after a short time it commenced expanding; the expan- 
sion went on till a portion of the water froze, and was then verf suddenly increased. ** 
The temperature at W’hich water thus begins to expand by cooling is 40^ Fahien- 
heit, and water cooled down to 32°, that is, 8° below 40°, occupies the same space a^ 


* This proposal is suggested by Mr Murray. System ^ Chemi^t^y^ Vol, I. 

^ The following unaffected narrative of this tselebrated expeimient is very different from the usual \erbo<?f 
and pompous style of the philosophers of the pcnod. 

Gtk sapevBtno per innanzt (e lo sa ognuno) che il freddo da principio opera in tutti i hquori ristngniinen- 
to, e diminozione di molei e di^cid non solamente n^aveyaino lariprova ordmariu deli* aquai/tnte ik’ Tci- 
mometrii ma n'a^evaino fatta esperiexiza nelfacqua, nell* oho, neirargcntoMvo, cd in molt alcn Huidi. Dali 
a}tro canto sapevamo ancora, che nel passaggiOi che fa Tacgua dall* esser semphcemcntc fredda al iimiiovcrhi 
dalla ciua fluidity, e ticever consistenza, e durezza coll* agghiacciamento non solo ritorna alia mole, clf til 
aveva prima di raffreddarsi, ma trafiassa ad una niaggiore, mentre se le veggon rompeie vasi di vetto, l di 
mietallo eon tanta forza. Ma qual poi si fosse il penodo di queste vane altera? loni, che in cssa opera iJ 
iSreddOi questo non sapeva'mo ancoro, ne cia possibile d*arnvarvi con aggbiacciarla dentro a* va^i opachi, 
CO|(yU3 quei d*argeuto, d’ottone, e d'oro'ne’ quali s’era fin’ allora agghiacciala : Onde per non mancai c dx 
quella notxzia, che parea esser Tonima di tutte quest* esperienze, ricorremmo al crisullo, od al vetio, bpe- 
rando per la transparenza delia materta (Vaver presto ad'assicuraici come la cosa andasse, incntrc si poteva a 
ciascun raovimentO, che fosse apparso nelfacqua del cello, cavar subtto la palla dal’ ghiaccio, c neouosetr in 
essa quail alterationi gli correspondessero. Ha la vcrita si l, che noi btentammo assai piu die non ci sa- 
remmo max dati ad intendere, prxma di poter rinventre alcuiia cosa di certo intorno a* periodi di questi acci- 
denii. £ per dnrne pid distintamente, xi succisso i da sapere, che nella prxma immersionc, che facevamo 
della palla, subito, oh'ella toccava I’acqua dal ghiaccio s^osservava nell’ acqua del collo un piccolo soilcva- 
mento, ma assUi veloce, dope il quale con moto as^ai ordxnuto, e dx mezzana vdocitd s*andava retirando 
verso la palla, fioebS arrivata a nn certo grade non proseguiva piil oltre a disccndcre, ma si fermava quivx 
per qualclie tempo, a gmdizio deglx occhi, affatto priva di movimento. Poi a poco a poco si vedea rico- 
minexare a salirc, ma con un moto tardissimo, e japparentemepte equabile, dal quale senz alcun pioporzionale 
accolipramento spiccaVa in un subito qn fiiiriosw^o salto, nel qual tempo era impossibxle tenek dietro 
qolPdcicliio, $cqtrendo con quell* impeto^per Cdliit dire, in istanti le dcuno e Ic deeme de gradi/’ 
nenze fragresso drgli nrt^ziolt agghiaiPCHimenih t de* loro mtrabili accidcntu Saggi dx iiatuiali cs- 

perienze fktte neli’' aipatdomia Del Cimento/* Hronze, 1691* 
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whei^ heftted to 8® above 40® ; in other words, the density or specific gravity of water 
is at its maximum at 40®. 

i * 

When in the year 1683 Dr Croune repeated this experiment'before the Royal So- 
ciety, Hooke attributed the effect, not to any peculiarity in the expansibility of water, 
but to .a ra^jid and sudden Contractioij of the glass bulb, which would fo’roe the water 
upwards in the tube ; * a conclusion amply disproved by other forms of the experi> 
ment, especially by that suggested by Dr Hope » of Edinburgh, in which a freezing 
mixture was applied to the surface of water at 60® contained in a tall cylindrical glass 
jar The water was cooled throughout to 40®, and then the surface sunk to 32®, and 
froze. But when the freezing mixture was applied to the bottom of the jar, the water 
became cooled throughout to 32®. If the cold be applied to the centre of the vessel, 
as long as the water is above 40^, the warmer part will always be at the top, but be- 
low 40° the arrangement is reversed, and the warmer part being then most dense, oc- 
cupies the lower half of the vessel, and the colder portion floats upon it. 

The influence of this singular anomaly, which has thu^been demonstrated by unan- 
swerable experiments, is of great extent and importance. In most of the cases in 


» The Huioues oj ilu Royal Society hy Sprat and Birdi^ contain a curious body of experimental evi- 
dcntc on a great variety of ptiiiosopbical subjectej and detail the opinions and observations of many eminent 
per-sOTib upon the various researches that were earned on before that learned body. Tlie business of tho 
Society VI as formerly conducted upon a very different plan from that now pursued, and much resembled 
the picbent proceedings of the Acatleroy of Sciences of the Royal Institute of France, 

The following 16 Dr Birch’s memorandum relating to this experiment; 

February (>, 1683. 

A letter of Mr Masgrave to Mr Aston, dated at New College, Oxford, was lead, containing, among 
othci things, several experiments about freezing, as that two inches of water in a tube J inch diameter, ex- 
panded itself, upon freezing, ^ higher ; that a tube one inch diameter filled 6 inches, rose upon freezing, 

of an inch ; and that half a pint of water, upon freezing, lost in weight 5ij, Qij, gr. viij. 

Dr Croune said, that having weighed three ounces of waiei, he found it, after freezing, to differ a Scru- 
ple and half. 

S.r Chiistophei Wren remarked, that if water were suddenly frozen, there would be leas difference in 
w eight. 

Dr Croune paid, that he observed water which he had put into a bolt-head, to rise higher before there 
was anything of fitezing in it. * 

Mr Hooke atti ibiited the rising of the water in the neck of the bolt-head, to the shrinking of the glass. 

Dr^lpraune said, that the gloss had been long in the cold, before, and that the water rose immediately. 

Di Wallis proposed, tliat an empty glass might be cooled well in a Breezing liquor, in order that it might 
have its.contraction before the water be put into it. 

This was done immediately by Mr Hunt, and the water bcib^ put into a small bolt-hpad, rose about ** of 
an inch in the neck, though the aii at that time was very warm. (Ditrcfa'S' History of the Royal Society^ 
Vol. IV. p, 2.113 ) 

^ LdiHbur£li Vol. VI. 
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which nature Cram her usual establish^ philosophy has discovered hap- 

py consequences in her aberration j and where such discovery has not been made. 
Investigation ditotUd he upon the alert tO/trace the clue that is presented. ^ 

If water were obedieiit to the same lawe of refriseralitCiP as other less universal li- 
quids, sup]^ sli iqiirit, oils, and quicksilver, it must be evident, that, during the winter’s 
cold, our rivers and lakes, instead of presenting a superficial stratuncrof ipe, would soon 
become solid throughout ; the continuous influence of the summer’s sun would be re- 
quired to produce their fluidity, and the inhabitants of the waters would annually risk 
extermination. 


These effects are obviated by the peculiarity observed by the Academicians del Ci- 
menlo. As the temperature of the earth is in winter always greater than that of the at- 
mosphere, the cooling of large bodies of water must take place from above, by the con- 
tact of cold air and chilling blasts. The whole mass will thus be lowered to 40°, after 
which, the water becoming specifically lighter as it becomes colder, remains upon the 
surface where it sinks to d2*pand is converted into a film of ice, which being a bad con- 
dnetor of heat, thickens slowly, and afibrds further protection to the warmer fluid be- 
neath. Those who in winter’s cold accidentally fall through the ice, arc surprised by 
the comparative warmth of the water below, and the aquatic animals that in summer 
sport upon the surface of their element, retire in winter to the more genial retreats 
which nature has thus provided. 

In tracing the progress of Chemistry through its dark and early periods, the historian 
necessarily traverses a rugged and barren path ; his chief object must be to advance, 
and the shortest is generally the safest road. Reaching the age of Alchemy, the pro- 
spect, though improved, is not such as to demand a very delibf mie survey ; its fictions, 
however, like those of romantic chivalry, have somewhat of reality tor their basis, and 
by the mere increase of experimental inquiry, contributed essentially to the growth of 
chemical knowledge. As a science, its progress was languid until the middle of the 
seventeenth century, when it began to shake off the lethargy in which it had been 
sunk, and was turned with eager curiosity tQTiew and more useful objects. 

In the dross of the alchemical furnaces many scattered treasures were discovered, 
the value of which was greatly enhanced by arrangement and systematic combin|^tion. 
New views were thus opened to the Experimentalist ; and authors, dismissing the*flond 
exdberancies and pompous afleot\tioh of their predecessors, cultivated an unadorned 

« r 

and simple style, more becoming the dignity of scientific narration. 

These circuiQ^fmces contributed to confer a, prosperous aspect on Chemical Philo- 
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c^ impulse.^ Xi wats 4|]i^!lii(^ to the 
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books in^e stones, ai^ good in every^'inl^^* 


SECTION III. 

•* ^ 

DISCOVaaiBS OF DU nLACK, RBLATJNG TO OAnsB OP CAOBTrcftY it? EAllT«t$ 

ALKALIES, AKD TO CBSTAlt? PHE^OMBSIA OP HEAT. 

The discoveries Pr Joseph Btack form a most impotitaht epoch in the history of 
Chemical Philosophy i they embrace two leading subjects,— the one relating to the 
causticity of the earths and alkaUes 7 ~the otiher to the operation of heat in changing 
the state of bodies j in rendering solids Iii|ui;^|j|$ and converting liquids into elastic or 
aeriform fluids. , 

Regarding ihese research^ as isolated spojCimens of inductive philosophy, they 
have rarely been equalled : as influeliOing'the progress of Chemistry, by djsolosing the 
hidden cause of mMf very intricate they baire never been durpadised ; andt 

by a happy combination of circuipsiances, we trace in thfim the distant but fertile 
source of those gigantic improvetdonts qf the arts, in which the perfection of the 
steatn>cngine is involved. 

f 

Of a roan whose scientifio character is thus pire<^l»intent, and in whose attainments 
his country has just reason to exult, history has*^ recorded a brief but interesting me.^ 
morial. * ' 7 

Dr Joseph Black was sprung from a Scottish family, transplanted first to Irelandi 
and then to France, wheie he was born in 1728, on the banks of the, OarOnne.^ When 
twelve years of age, he was sent for education to Bellsst, and afterwards to the Uni* 
ver&ity of Gla‘'aow, where he enteirtad upon the Of Physic, Under the guidance of 

that bright ornament of medical science. Dr WUt^p C||p^n. In 17^0 he removed to 
Edinburgh j four years afterwards, hetbok the Doctor of Phyidc ; and, m 




Dr Robison’s Preface to Black’s Lectures on fUf 'Chemistry^ 
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1754 j^Hilied Itu Magii^^ us^ oito Mkttiitie Hb^ 

%iasu»Si in the ZUermy "ifi llie sm^ yew 0r Cdlen, having 

'^r^itnoved to Edinl^^p^|h» Pc Black Olavgow to azid Che> 

mical chaup, of thi^ Poiversity, inhere he -was arms holh by the 

Classes In 1 764, he brought hia co^inations of 

heat wl^ipe^erable matter to perfection. Specnl^^a)^ on this subject had bccu- 

rjt* 

pied bid mind dnring a considerable period, but the difficulties of the inqpa^, and the 
tinie<fili<ScdssarUy consumed in other profession^ avocations, had considerably inteifer* 
ed vHih the pursuit. ' , 

In 1766, he was appointed to the Chejnical Chair of Edinburgh, an office which he 
* filled with such talent, industiy, and’pet^erance, as not only drew an immense con- 

** f '• 

course of hearers to his class, but tended to confer upon chemistry a degree of popu- 
larity and importance, which has been greatly conducive to its promotion and extea- 
ifion. ** His discourse,*' says bis biographer. Professor Robison, **' was so plain and 
jp^cpiCuotts, his illustrations by experiment so apposite, that his sentiments on any 
sobject never could be mistaken ; and Ids instructions were so clear of all hypothesis 
Of conjecture, thatthis^ hearer rested on his conclusions with a confidence scarcely cx- 
onodcdi in matters't^ his own eatperience.** * In ^rt. Or Black, in hb professorial 
CMipaCity, igp8 entitled to every praise, and he contributed most essentially to the 
fooadaXicm^andlticpasise of the reputation which the University of Edinburgh has ac- 
quired and maintaiued. Not was his private character at variance with his public ex- 
^ le a yoe « he was mild, amiable, and fond of conversation, whether serious or sportive ; 
an4 he was not above uniting to the highest phfiosophicat attainments, most of ilie 

, 1 1 - - 
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1 Dr blssk's ebsrsoser ss b hytus IVielid Professor Boinson in the follomng terms : — 

^ He endeavoured every year to render li|s course* wore plain and familiar, tmd to Qlustrate them by a 
^^reater variety of esOwples in the A^ay of es|>adtnettt9. l?o wan could perform these more neatly and suc- 
<ce«8fUUji% They were ledvays iogepioitidy end judiciotwiy contrived, clearly establishing the point in view, 
and nev^lttore thaa adSoed for Ihh put^sc. he sc;orned the tjuockcry of a sliowraan, the simph- 

cil^, neaUieH, nod sdegaape with wiiitdi tbeyweiti perfo]fmed, were truly admuable. Lideed, the smplex 
ntUndttus stampod'CVery that he did, I thiak it was the unperccived operation of this impiLssion that 
wiftila Dr Black’s Siectures such a treat to sdUfif schpl^rs. were not only instructed, but (they knew 

liltaliow) delighted i and without my uSbrt W4pie«j||)|^i^ by the natural emanation of a gentle and 

elegant mind, co^pdtaHag i)tde*d with aj||A^|^i^ctlCUS jsshibition of hi* sentiments, Di Black became 
a|%iurita 2*cturor, acd attssi^ we af his students, to attend his courses, wittiout 

having adUrit far vNwweal bhjt «a^ly in order to be pleased. This, howcvc'i, i.on- 

inbUted g^gi^ |b fhe extendSlg (lie kpodla4gc'‘c^ Chtuslmy, and it bwame a fashionable pirt of the ac 
complisbmeoM CC l |y gHWitonan.** Pn/e&fe, p. h. 

^ ^ , JtUb 
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«le^t m TiiPai ^ 1^^|kie«5sed a thml 

he might fB^ lifiger'in i^CQitracted i^im«sf^,on accoum of which, it» «li^ 

cases, is hy ttttfiffaSag friends $ and hib dea^h, which jj^likpeocd ii^ Jliis 71st year, 

in Nov«t0ibr ^ Iay^^jq|mif 9 um the more twwrkable, iBte' w^‘ '^ing some 
milk and wiitter, ais^ ^n his hand, when the last stroke i^h^p^he was 

to he g^ven, had^set it «|K»h*hrs knees, and in this attitade expired withmn the 
sniailmt a|f$tation. ' ^ j 

The wntings of Black, though lamentably few, lure masterpieces of scientific com- 
position* Newton was his model, and he was the d^rst who tranideered into chemistry 
the severe system of inductive logic, which marks the productions of that great mester 
of natural philosophy. ** in no scientidc «tnqoLrieS, since the date of the iVinctp^^ 
and Optics^ do we find so great a proportion of pure ratiocination, founded upon the 
description of common facts, but leading to the most unexpected and important re» 
suits, as in the two grand systems of Black.’* Averse to all hypothesis, and aware hf 
the multitudinous facts upon which a theory that is to stand firm must be founded. 
Dr Black Was unwarrantably slow in the formal public disclosure of his admirable re- 
searches* His tenets were fully and freely delivered to his pupils ; bt>f he very rarely 
intruded u^on the public as an author ; and his splendid achievements in the philoso- 
phy of heat are chiefly developed in his posthumous works. This silence, arising out 
of an over-cautious modesty which marked all his proceedings, was not fimnirable to 
the reputation of Dr Black. Faulty and incomplete copies of his lectures were circu- 
lated among his friends and admirers, winch afterwards reached the hands of those 

who deserve another name, and by whom they were not very honourably employed. 

* 

The 6rst researches of Dr Black, which it will be necessary to attend to, explain 

the cause of causticity in earths and alkalies. When chidk or limestone, which are 
mild insoluble tasteless substances, are heat^ to redness in the open fire, they are 
converted into quicklime, a body corrosive, soluble in water, and having an acrid fla- 
vour. Stahl, Macquer,' and Meyer, attributed this change to some substancf^absorb- 


‘ Macquer was boiii at Paris m 1718, and 'died in 1784. He ranks among the most eminent scientific 
Cliemists of the early pai t of the eighteenth eentuiy ; and though 'involved in the errors of the Phlogistic 
school, he has written with much good sense and perspicuhgr^ a vnristy of obewicid subjSpts. His most 
celebrated works aie, the Elemem de Chimie Thewt^ne., |^»^l749l and Mkmmt eh Ckmie Prattqm^ 
Pans, 17'>1. He also published a Chemical Plcticmaty. 'Xho fott 9 Wi|w fdl hb infonniition rcspecdt^ 
the propel ty possessed by quicLliftie of rendering the fdkalies CBUStiC* vAf^dosOribing the ptoooss, hn cib- 
serves, “ Lc but dc cettc operatior, cst de rtunir a\ec le scl alcali ftse cc quo la chauv a dn 8j£n et 

* 
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wi^rid acid^^^to ’^atwreg ’S'j^iii^i^ 

I^di^ -Ur turned to th|^^^S5S<i DoJfi^tted^^,ll^|i»CDVPry 

dF magnesia. Tltkiv^beitaDce made its ^l^,(a|^earaly y Italy, in 

1707* sK<rlf|^ that it mights be ^obtajnedJ|||Bg|Bicft^^ uitre, 

but it waSfuailaDsed tq be lime, until Hfafiman, lii^Mfsvergi peeuliarU 


iscqvery 


but it waSf^^Ulqsed tq be lime, until Haffman, in^lnB|^HP ,^^Jeve^} peeuliarU 
ties by it is distinguisbed from that earth, f^^upip prepared rm^esia fi’Dm 

bitteru^'^ the saline liquor if%ich remains after the sepa^tiou of comra^ sdtt from 
sea #stter; to this he added an alkaii^Which precipitated the earth,® The substdiice 
vrhich thus exists in bitteru, is a compound of magnesui and sulphuric acid.^ It was 
' first obtained from certain mipetal springs in the neighbourhood of Epsom in Sun \, 
^qttd thence called Epsom salt, but was sold at a very high pi ice, lu con|iequencc ol the 
'sIDatl quantities so procured, until the manufacturers in tlie neighheurhood of Ljm- 
‘'ington obtained it from sea water ; it was then largely ejeported to the Continent under 
the name of English salt. 

f^som salt was Indeed long conibunded with Glauber’s salt, and a fraud of tlie ma- 
'' npf^turers here, aud^in Germany, tended to keep up the contusion , foi at iliat period 
Glauber’s salt was rare in England, and large crystals of Epsom salt were sold under 
that name ; butm Germany, where EpsOm salt was not common, Glauber’s salt, in 


d*&cre.* * ** On Id condmie even la partiela plus Sere, la plus subtile, et la plus sal iul dc la cliaii'v. 

KoUB n’obttepr^droQB ptunt ici d’expbquer p 6 ur<|Uoi le sel alcali, queloocombirx. a.\ec lacliaux, acqiiieil 
Oba SI gtsaude cauSticit& Ceti0 ^[uesUM nawtjia70k umdu plus dcluatei cf dc plus dijfi^ilcs h tisouchr 
ga$ Mtts xfffre ta Chimie. Lilt ticot d celk dcs ^uropnet&s alcSdints dp )a ebaux, et on 1 1 }>cut gutns es- 
pied de la r^soudre, que quand on aura ^cquis sur la natutre de ct t s flistance, beaucoup plu^ dt lumititb 
qua nous e’en avbnf d present.” jSZedelis Chmte Pratt^uf, pp. 179 182 . 

J. F. Meyers, erf e7iittnni dcs mi^elosthtm Ualks, dn i/nstisc/i n tud 

det aSerrea^te».^^l0lhi)fsemt, 4iBt w\ptun^luht}i aiigemetttut sanx llannovci, 
1764 . In this dsaertstisn. thouj^ publtsllSd jlb^aeqiiontly lid Blutk’s tua^, the oausucity oi the alkalis and 
litne IS leferredto the absurptidu of a pj4nci(4e which the author calls CaudiCHm, 01 Actdmu pin^ ic Ik 
tween die ^ears I 76 O luld 177^, a great vfinety ol dtssertatibns weic published in Germany upon this ques- 
tion, Soidl^h suppbitbflBlack’s dooWieto, otluis iq favour of Meyerss hypothetical absuidities. bet Gien’s 
Sifstcnmltsthii Ha^dJtpch der (Sesttmaiten Chentt^t Xlallt, 1794> $ 4,7. 

* Observ, Phps, I 7 ^S. 

' Hoffman was die must cedebruttd Chemical of ^ age. He was bom at Halle m Saxony, in 

ld€0, and ditd 10 1742 His writiogb, which are vlljlhhulnous, are also valunbit in 1749 , they wcie eked 
out by the GtneV^a Ilito ma<^||i|^|^(!lluibea. ’Fbe tollowmg ara Ins Uadioq Lssajs^ Chc- 
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<Jhem%oanm C{>llifct^ ^'bii lu. 


4 





of I^r».'|^'^#^ af 



«£B1'AT{0K. 


37 


, som salt^^^ott of l^ai^in, and Dii4laa^ 
in conj»e<|^»ce of the nature of 

the9e bo(^9. 

or foUhid was jpnepjt^^ by pr^}^|tatii^*i^]soIati^ of 

£|>s^‘salt by a oo^ jttffiwvesced with acids; bti^ that wlleh/ hooted to 

redt^ss it toit weight^ anaw^^ssolvi^ without eSbfvescence. This facb wliio^ at$o 
hol^ds good in respect ti;> lime, induced him to believe thhf, instead of |;aining any thing 
in the fire, something was lost by these earths, tte/t&erefore, distilled some magnesia 
in a retor?, but found, that altiiongh it lost weight as before, noting a relatively 
small quantity of water was found in the receiver Tfrd experiments of Dr Hides poiy 
lushed into his mind, and it occurred to him, that some gaseous or aeriform body h|iiv 
escaped from 1^0 eafth*, and that this was the cause of Us effervescing with acids, 
circumstance previously ascribed to the ooUislon of the actd and earthy particles. He 
therefore put some magnesia not calcined into a bottle, with a bent tube attached to 
It ; and thus, during the action of tiie acid, obtained a large qusmtity of an elastic 
fluid, in a vessel inverted m water ; he found, too, that chalk, and common alkali, 
yielded the same kind of air. The air tlius existing in these substances Dr Black 
called fixed air ; and he proved it to be the cause of mitchiess in earths and alkalies. 
It iijnc be added to a mild alkali, the lime absorbs its fixed air, and renders it caustic,**- 
an effect formerly attobutod to the transfer of the fiery particles of the lime. 

In the year 1750, Venel observed that sellers, and other sparkling waters, when 
placed under the receiver of an air^pump^ gave out a large quantity of air, and be- 
came fiat and insipid, and he imitated them by dissolving common soda in water, dhd 
adding muriatic acid, which ^produced an effervescence and gave it briskness. * These 
experiments were a little antecedent to Dr Black’s publication, but they by no means 
anticipated his discoveries. ® In 1704 ihl^ oonclusions of Black were verified, and his 


* En 17'iO, Venel, Protcsscur de Chimie & Montpellier, repiit^fil de «es esp^ricnces. on arretunt dans 
I'eau le flunk clegagt des cflervescenccb, et en inutant ainsS, plnrSB dissolutinh artiiieielle, Ic$ eaux minfira- 
ks acidUkh , »i«« il fil eni-oit <oms sei effbrt^ pour prouver tp» tie I'afr.” FonMtOy, IJutoite, p. gg. 

s Dr Brownrigg of Whuthaven threw oorsome enwous faintSTS«|^cting fixed air, or, ajb it is now called, 
caibonic acid, as eaily as 1705. In a commimlcatjon td Kpytd ^Society, pilnted tl^at year in their 
rratuagtwnsf he icmarks, “that a more inthiMte acquain^M^ wHh'^'diQsc nhxions airs in mines, ealkd 
{imps, might lead to the discovery of tliat enhtile princdpilKw tnsneral waters, knon n by the name of 
their \pnH ; that the mephitic exhalations termed the ChosJc»d8mp>,tiV^1llkd found to be a fluid peraianand;^ 
' Inbtir , and, fiom various experiments he hod reason to coVAsIudV/ths^fS VAtered the eonipositlon 
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Ji*. 


^ t 


iied out sWerd n^w 


by 11^ Macbrid^ Dubl^^li 

‘ii fixed Air, and d«^<Mnstrated it» existence i||^i|^iriE^osphe^ } for lime di^Miised to eir 
‘l^adoally Ifi^Ba its ^«;ims^ty, and become eSIervesoeat^/JC^e o|>ei;ftiion of quick- 


t y^taijle^itialter of 


Ibne as a upon its power of reod^ 

the soil scldble and fit for the nounshmiW of yaii^pipp^Pr;^aiPt«i|^ct which^t does 
not prodooe whmi combiimd with fixed* air, or iii the of chalk : hence the lime 
shoafdibe spread quickly oxer the hud, and not left in heaps exposed to the air, by 
whicbi 'as Dr Macbride has shown* it is rendered mild, and of comparatively small 



^ Soch are the principal featsores of Dr Black's researches respecting the cause of 
^ip^ness and causticity in earthy and idkaline substances. They constitute an import- 
ant body of chemical evidence, and are established upon the satisfactory basis of ana- 
lytic and aymbetic proofs* 

I now turn t6 his more elaborate investigation into the eftects of heat, to inquiries 
ao ntotnentotts inibeirinfiuence upon the advancement of experimental philosophy, so 
nepf^e with difficulties, and so masterly in their execution, as to raise them to the 
highest efibrts of the human mind. 1 have deemed a rapid glance at the discovery ol 
fixed' air aufiiGient for our present purpose; for Dccsetons will afterwards offer of des- 
cantit^ more largely upon its ntture and properties ; but the investigation now before 
us, is that from which the towering and durtible greatness of Blatdt's name has been 
principally derived ; and it was begun, continued, and completed, by the labour of his 
own hands. 


tn speaking of the gradnafion of theitnometers, it was menfioned, that if snow or icc 
be brOu^t into a warm atmospheie, and suffered to thaw slowly, the water which 

w 
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vmten of Pyrmont, Spa, and othen, unparUpgte tbSm tliat pungent taste, froni ivhich they were tUnomi- 
iiated ac^btliej and likewise that volatile principle on srhich their virtues chiefly dqjend.” 

Mr XSttHft the finstwho ascertained the solubility of lion in water, impregnated with fixed an. PhiL 
Tram. 17^ By this means,’* says Sir Jo^ Pringle in bis discoarse on the different kinds of Air, de- 
Hvered at tlie anaiveFsary meeting of the Royfi gocie:^, November 30, 1773, “ the nature of the metallic 
principle in minetsl sratera was clearly explained, and the whole analysis of those celebrated fountains, so 
often attempted by Chemists and others, and atifl their laboured researches, was thus, in the most 

naiple manner, broq^ to bight.” 

* Macbride’s JKaywr>»i« U a& %snr^s, me metit Uf this performance induced the University of 

CrlsK^inw to bestow the degree ot* Uoetd* inf I'bjNffe eu ftie auftior. 

Dr Mbebrida iotreduced sotum important iwprov einedta into the art of Tanning, and was the first who 
employed Ihne Witter in the prepawttoiy qieritionb of that process. He was born in the county of Antrim 
in 1726» and died lai^ITfB, * 


ij 


vma it it at ane that of 33^ of l^irenb^t*s scale. ;This 

a»d VunilfT^catt^ seem to have o^t^ied the early "thoughts of our philosopher } lor 
hit> biogn^i^lSer infprms that, in the oldest parcels of his oot^s, he found quenes re- 
lating to^ happen that, h^ugh haM Is oOUfiyjhtly flowing 

from surrounding bpdiM’^pm^^ Hs temperature is not increased? .^ater at 32‘’. 
• when brought intq a room pt 60f. goes on increasing in lemperahtre till it atlaips that 
of the cirlsiamambient air ; but the ice^ though exposed to exactly similar sources of 
heat, remains at 32^. Why, when water is cooled several degrees below its freezing 
point, does its temperature suddenly rise to that point, the instant that tt copgeals ? or 
why is it, that, when a vessel of water is put upon the 3 re, a theriximneter plunged into 
it continues to indicate increase of heat until it rises to 313° ; and the waUx thent 
boils, but does |iOt become hotter, although it remains upon the fire, and has att its 
former opportunities of acquinug heat ? Such were the queries which Dr Black has 
most happily resolved. 

In regard to the liquefaction of ice, he has demonstrated that, when solids pass into the 
liquid state, the Change is always aocompanlcd with the absorption of heat, which is 
concealed or becomes latent in the liquid, and is not indicated by the thermometer, 
which instrument, therefore, js no aneasnre of the absolute quantity of heut. A varie- 
ty of interesting and curious experiments were undertaken with a view to ascertain the 
quantity of thermometric heat, which thus becomes latent during the conversion of ice 
into water. A pound of snow at 32° was mixed with a pound of water at 173® J tlw 
snow was melted, and the temperature of the tnitcture was only sl*’ $ so that here 140° 
of thermometric heat had disappeared j their effect being, not to raise the tempera- 
ture of the snow, but to convert it into water. We should say, therefore, from this expe- 
riment, that water at S3° is a compound of ice, aud 140° fd heat as indicated by the 
thermometer. If water, at the temperature c4S3°, be mixed with an equal weight of 
warm water, suppose at 300°, the resulting temperature will be the mean 1 333 3 = 

116 ; but if we use ice, the temperature will not be the mean, for 14 ^° of hs^ must be 
subtracted from the warm water, which heat is consumed in liquefying the ice , the 
result, therefore, will be the same as if water ait 33° and 60° weyre mixed, giving a 
mean of only 45°. , 

These experiments at once demonstrated tlie^ causf of many facts respecting the 
production of heat and cold, which, though long known^^remained without any plauv 
•sihle explanation. • 
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t^fhe rapidtty of th« l^hose saline^, 
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ce, 

xlnntigjtMr co!4* for 

nbsof'l^ hesfS^f WJien auddec^i blended* 

there is az^ liquefaction, and th^ tptnpRratuji^||Kffl^nK«tattn«»B being fdr^dy 

low, of tpojd equal to 0" of l^pbrebbeit is,o$tdllliieid«^ The jpTodu(5|ion of pjold • 

by mixfi^ anow and muriate of lime, a- very soluble salt, is — 4o° Fahotoheit; and 
suffic^ets^ to freeae quicksilver even in ^^Otnpwatively warm eunosphere. A mistture 
of 4 parts of sal ammos^ec ip powder, and 6 parts of nitre with 16 of water, stPk the 
thermometer from 40® io 10®,, ^Ciqiial parts of nitrate of ammonia and water produce a 
Pd^re intepse cold, and by a clever successive application of these freezing mixtures, 
Wae intense degree of cold of — 91®, Fahrenheit has been artidcially ei^l}|.bited. This is 
I S3® below the freezing of water, and 40® below the greatest natural cold hitherto ob- 
served, wbiej^ was at Hudson's Bay, where the spit it thermometer has been seen at 30®. 

There we many counter illustrations of this doctrine of latent heat ; in which heal 

hi/* 

is evolved during the Cwinversion of liquids into solids. If oil of vitriol be poured upon 
magnesia, there is a sudden solidi^cation of the aCid by its union with the earth, and a 
considerable rise of temperature ensues. Water poured ppon quicklime produces a si- 
milar phenomenon ;'aud when wiPer at perfect rest is exposed in a covered vessel to an 
intensely cold atmosphere, itB( temperature fpay be reduced to mapy degrees below its 
freezing point c A slight agitation causes it suddenly to become ice, and at that in- 
stant the temperature rises to 32®* A somewhat similar cate is the sudden crystalliza- 
tion- of stdine solutions, during which their latent heat becomes sensible to ilie feeling, 
and is indidated by the thermometer. 

In Dr Black's theory of 'latent heat, it is assumed that heat is matter ; that it is a 
substance of excessive tenuity,.eid 9 ^og^an variable proportion^ in bodies , that when in 
a free stale itadfects our senses, and the Uiefmometer, but that it occasionally enters 
into with other substances, or is separated from them, consistt.nt with the usual 

laws of chemical attraction. Thus, in fluids, it is combined or latent, but when 
they are convejrted into solids, it is separated in a free or sensiMe state. The other 
view of the '‘question represents beat fSjtho result of a vibrating motion among 
the particles of bodieft ; the vibra|ii^8 being most rapid and extensive in the hottest 
In fluids the vii^tiona are accompanied by a motion of the particles round 

V 4 

their OfVii ; and wheui pplids pais into the i|bid state, the vibratory motion or tem- 
perature is kwt, by the commuui cation of the rotatory motion to the particles. 
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Each of these hyfiotheses has had fite'able. defenders and advocates ; the ideas of Now* 
ton seem;th have been favourable to the latter, and many facta may be adduced in its 
support. The strohges^^ar^ the imponderability of h^t, and its^continupps extrication 
by friction. That increase of weight in a heati^d body may be attri- 

buted.to the insufficienc^^rt ipilfr dnsJj ruinents. but its unlimited producti6n in a variety 
of cases, though consonant with the hypothesis of vibration, ill agrees with that of a 
specific foftn of matter. 

If a soft iron nail be beaten upon the anvil, it becomes hot and brittle, and it can- 
not again be rendered malleable till it has been resoftened by exposure to the fire. 
By those who favour the notion of a matter of heat, this has been called an experiment 
turn crucia. The' matter of heat, say they, is squeezed out of the nail, as water out 
of a sponge, hut it is reabsorbed in the fire. In this experiment, however, it must be 
recollected, that the mechanical arrangement of the particles of the iron is considerably 
altered it is rendered very brittle ; and hence, perhaps, its insusceptibility of becoming 
again hot till restored to its former slate or texture by the expansive power of fire. 

It was not until the publication of the researches which have just been considered, 
that a variety of curious circumstances concerning congelation were understood. The 
gradual progress in the freezing of large bodies of water has been shown to depend in 
some measure upon the remarkable anomaly respecting its maximum of density ; but 
it is al.so materially connected with the phenomena of latent heat^ for water, before it 
can become*ice, must part with a quantity of heat, which, if suddenly evolved, wotild 
raise the thermometer 140". It must also be obvious, that the process of thawing 
suffers a similar retardation, for ice requires for its conversion into water, the absorp- 
tion of 140". of sensible heat. 

Thus we see that sudden congelation and sudden liquefaction are alike prevented ; 
that the process must be gradual, and consequently productive of none of those evils 
which would result from a more rapid change. 

One of the great advantages of irrigation, or meadow watering, is also explained by a 
reference to these principles. In an irrigated meadow, the surface of the water may be 
frozen j but as water at 40" is heavier than at S2®, ‘the former will be its temperature 
in contact with the grass ; and it is a temperature perfectly congenial to the functions ot 
vegetable life. Sir Humphrey Davy examined the temperature ip a water meadow near 
Hungerford, in Berkshire, by a very delicate thermometer. The temperature of the air, 
at seven in the morning, wasr29®. The water was froxen above the grass; the tempera- 
ture of the soil at the roots of the grass was 43°. Thus, by the peculiarity in re- 
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frigeration of water, by the defence afforded by th^ stratum of ice, and by the laws of 
congelation, the vegetables are not merely protected from the effects of an intensely 
cold atmosphere, but likewise from the injurious influence of sudden changes of tem- 
perature. ' f V " ' . 

Congelatioif is to surrounding bodies a source ofjieati and there is no inconsiderable 
mitigation of the extreme cold of air wafted over large bodies of water, by the transfer 
of latent to sensible heat, which must occur before they can freeze. 

The theory of freezing mixtures has led to considerable improvements of their ap- 
plications, and many new and curious discoveries have resulted in pursuing this inqui- 
ry. Indeed, whatever tends to disclose the laws of nature cannot ultimately fail of 
svibjecling her more or less to the uses of life, and of manifesting more and more the 
wisdom of the Creator. 

Having established the above facts respecting the cause of fluidity. Dr Black pro- 
ceeded to the second part of his inquiry, relating to vaporisation, and pursued it with 
the same abilities and success. Finding tlm thermometer to remain stationary at 
212® in boiling water, he conceived the process of ebullition to be in some respects 
analogous to that^f liquefactJjjiDi and that the beat which did not raise the lempera- 
tnre of the water, entered into union with it, and became latent in the steam. If this 


‘ “ When we heat a large quantity of'ailuid in a vessel, in the ordinary manner, by setting it on it fire, we 
have an opportunity of observing some other phenomena which are very iniaructive. Thc^uid la gradual- 
ly heated, and at last attains that temperature which it cannot pass without putting on the form of vapour. 
In these circumstances, we always observe, that it is thrown into the violent agitation which we call 
ing. This agitation continues as long as wc tlirow in more heat, or any of the fluid remains, and its vio- 
lence is proportional to the celerity with which the heat is supplied. 

“ Another peculiarity attends this boiling of fluids, which, when first ob'served, was thought very surpris- 
ing. However Jong and violently we boil a fluid, we cannot make it in the least hotter than wJien it be ^-fin 
to boil. The thermometer always points at the same degree, namely, the vaporific point of that fluid. 
Hence the vaporific point of fluids is often called their Boiling point. 

‘‘ When these facts and appearances were first observed, they seemed surprising, and different opinions 
were formed with respect to the causes upon which they depend. Some thought that this agitation was 
occasioned by that part of the Jicat, which was more than the water was capable of receiving, and which 
forced its way through, so as to occasion the agitation of boiling ; others, again, imagined, that the agita- 
tion proceeded from air, whicli water is known to contain, and which is now expelled by the heat. Neitlier 
of these accounts, however, is just or satisfactory; the first is repugnant to all our experience in regard to 
heat : we have never observed it in the form of an expansive fluid like air ; it perv.ides all bodies, and can- 
not be confined by any vc Ael, or any sort of matter ; whereas, the clastic matter of boiling water, can be 
confined by external pressure, as is evident in the experiments made with Papin’s digester.” 

This ijWtAiion from Black’s Ijs^ures, (Vol. I. p. 15S.), is inserted to ^how tlie statfe of the argument re- 
specting tlie phenomena of ebutUtion previous to his researches. 
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were tUe case, it shonid be re-cvoly?d during the condensation of steam ; and thus a 
method was devised of ascertaining its ihermometrlc quantity. Dr Black’s experi- 
ments on this subject were very numerous. I shall allude to sucli as put the pheuo- 

, ' 1 ► 

menon in the clearest light, and are perfectly unconnected with hypothesis. 

He. noted the lime consnmed for raising a certain quantity of water *to its boiling 
point, and then kapl up ihe same heal till the whole was evaporated, and marked the 
lime consumed by the process. It was thus easily computed what the temperature 
v.'oultl have been, supposing the rise to have gone on above in the same ratio as 
below it. The w.nter was originally at 50" j it boiled in four minutes, and in twenty 
minutes was all evaporated. In four minutes, therefore, it had gained for 50® + 
l62 = 213 ; and in twenty minutes would liave gained 162 x 5 = 810®; whjeh may, 
therefore, be considered as tlie equivalent tliermometric expression of the latent heat 
of the steam. Another good illustration of the absorption of heat in the production 
of steam, is furnished by heating water under compression. It may then be raised 
matiy degrees above its ordinary boiling point; but, on removing the pressure, a por- 
tion of steam rushes out, and the remaining water has its temperature lowered to 
212 ''.* 

Hence we learn, that tlie conversion of water into vapour is attended with a great 
loss of heal to the surrounding bodies ; and although the perceptible temperature of 
water and steam are identical, the latter contains lieal e(|uivalent to between 800 and 
900" of perceptible or thenuometrie temperature. When steam is reconverted into 
water, this large quantity of heat is again given out; and hence a small portion of 
steam is capable of healing a large body of water to its boiling point. The knowledge 
of this fact is of great economical importance; and in breweries and other manufacto- 
ries, where large bodies of water are required to be boiled, the steam, iiistead'of being 
sutiered, as formerly, to pass off into the air, is conveyed by pipes into other vessels 
of water, which it heats during its condensation. In the same, way, rooms and houses 
are warmed by the heal evolved during the condensation of steam, in iron or copper 
tubes which traverse the building, and the method is at once safe and effectual. 

li is in consequence of the latent heat of steam, that, in the process of di.stiilatioii, 
wc arc obliged to present so large a surface for condensation ; and il is not difficult, 
by the help of a still, to calculate the latent beat of steam. If, for instance, one buri- 


Seo Black’s Experiments, whicli prove tbe absorption of heat. MtCCturex, Vol. I. p. &c. 
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dred gallons of water at 50® be mixed with one gallon at 212®, the temperature of the 
water will be raised above If, by the common stilhlub, one gallon of water be 
condensed from the state of steam by one hundred gallons of water at 50®, in that case 
the water will . be raised 11®, which is about 9a“ degrees more than in the former in- 
stance. Henee it appears, that the heat imparted to a hundred gallons of colcl water 
by eight pounds of steam, would, if it could be cori^nsed into one gallon of water, 
raise it 950®. 

The average of the various experiments which have been made on tliis subject, 
warrants us in placing the latent heat of steam between 900® and 1000®. 

These facts demonstrate that the condensation of vapour is always a heating pro- 
cess, and that its formation must equally be attended with the production of cold. 

‘ Abotit the year 1774, it was observed by Dr Cullen, that a thermometer mois- 
tened with spirit of wine or ether, sinks many degrees during the evaporation of tliose 
duids; with others, the thermometer may be made to fall frofn 60 ® to 0". Tin eaiise 
of this is sufficiently explained by Dr Black’s theory; the ether and spirit readily pays 
into vapour, which requires a certain quantity of heat for its production ; this is taken 
from the bodies it happens to be in contact with, as from the thermometer or tin* 
hand ; hence the cold perceived when these tiiiids are applied to the body, and llie ad- 
vantage whiclt results from their application iti cases of biiriis, and inllatnmaliotis, 
These circumstances led Dr Cullen to accelerate tne evaporation of these fluiils, i>y 
exposing them under the receiver of the air-pum[) ; by })laeing a flask half full of etbei 


^ ** The Chemistry of Stahl, as it was cultivated in Germany, and France, and oilier coinitrit.'^ of Luropc 
scarcely aspired beyond the bounds within which it had been cireuui>cribed by its original founder. A ftvi 
important facts, indeed, were added, but they were either connected wiia medical preparations, or attract- 
ed attention solely as objects of curiosity. The great and tempting field of Philosophical Chemistry lay un- 
explored, when it was entered Opon with ardour by Dr Cullen, who first peceived its vaiue, and whose ge- 
nius and industry, had they not been turned into another channel, would, in all probability, have been 
crowned with the richest discorcrics. But though Dr Cullen soon abandoned his chemical pursuits for 
those of medicine, he was fortunate enough to have initiated into the science a man w hose discoveries form- 
ed an era in chemistry, and who first struck out anew and brilliant path, which was afterwards fully laid 
open, and traversed with so much eclat by the British philosophers who followx^d liis career. This fortunate 
pupil of Dr Cullen, was Dr Joseph Black.” Thomson, Histori/ of the Royal Sociely, p. 468. 

Dr Cullen’s fame as a promoter of chemistry has been lost in his greater celebrity as u teacher of me- 
dicine. ‘‘ Chemistry/' says his biographer, Dr Andersoni “ which was, before his time, a most disgust- 
ing pursuit, was, by him, 're ^^red a study so pleasing, so easy, and so attractive, that it is now pur/^uecl by 
numbers as an agreeable recreation, who, but for the lights that were thrown upon it by Cullen and pu- 
pils, would never have thought of engaging in it at all.” ^ 

Cullen was born jn Lanarkshire ih 171 S, and died at Edinburgh in 1790. 
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in a tumbler of vvater^ it was found that, during the process of exhaustion, tht; evapo- 
ration was so rapid from, the ether in the f)ask, as to convert the surrounding water 
into ice. ^ 

part of the philosophy of heat, regarded in its connection with the phenomena 
of nature, opens pleasing views of her order and economy. In the constant evapora- 
tion from the eartlj’s surface, fifan rivers, lakes, and the sea, we discern an unfailing 
t ause of equalization of heat ; the vapour thus formed, ascending to colder regions, 
there becomes a source of increase of temperature, and, re-assuming fluidity, is thrown 
upon the eartli in fertilizing showers, or forming torrents among the mountains, and 
rivers in the valleys, is returned to the parent ocean, and again becomes active in a 
'-imilar cycle of changes. 

Hut besides these obvious and coiiqilete changes in the state of matter connected 
with the evolution or absorption of heat, there are others in which similar alteration 
of temperature is observed, without a positive change of form. Whenever the den- 
sity of a body, wliellier solid, liquid, or aeritorm, is varied, there is an equivalent vari- 

on in its latent heat. The specific gravity of soft iron is increased by hammering, 
and heat is cvolvcil during the o[)eration. A piece of Indian rubber. Suddenly extend- 
ed, becomes w^arm. If water be inixf^d with oil of vitriol, the density of the water is in- 
creased, aij<t there is a very c’onsiderahle augmentation of temperature. If air be siul- 
di'iily compressed, a retains its elastic .-cate, but becomes violently heated ; on the 
Ollier jiand, if air i.>c (juickly ranlied, there is an equivalent reduction in its tempera- 


I)r paper published in the Phy$iiat and Literary Essays and Observations. Edinburgh, 1756. 

V si. H. U contains the details of many interesting experiments upon the production of cold, and he con- 
<idei> the power of fluids in this re.specl, as nearly according to the degree of volatility in each. '* If to 
<his/' says he, we join tlie consideration that the cold is made greater by whatever hastens the evapora- 
tion, and [»;jrticularly that the sinking of tlic thermometer is greater, os the air in which the experiment U 
made is warmer, if dry at the same time, 1 think, w o may now conclude, that the cold produced is the ef- 
fect (if cv(jporatmn” 

A very curious and ingenious method of accelerating the evaporation of water, so as to produce a freez- 
ing temperaturt?, has lately been devised by Professor Leslie. If we place a small basin of water under the 
receiver of the air-pump, its temperature will sink a few degrees during exhaustion. If a large surface of 
oil of vitriol be at the same time included in the exhausted receiver, the vapour of tiie winter is rapidly ab- 
sorbed by that fluid, the perfection of the vacuum is thus maintained, the production of vapour is extremely 
rapid, and the quantity of heat absorbed for its formation so considerable, as to allow of the conversion 
of the remaining water into ice. Otlier absorbents, such as dry clay, oatmeal, &c. may be substituted for 
the acid. The operation of wine and w^atcr coolers, and all cases in which diminution of icmpeiature re« 
suits from evaporation, are admirably explained upon Dr Black’s Theory qf Latent Heat. 



^^6 TllJRft DlSSBnfiTlOX. 

/ , ^ i 

ture. In cases, bodies are said .to change iheir capacities for heat ; increase of 
density is attend^<^^;ivith a diminution of capacity for heatT'a^^ diminution of density 
with an iucrease<| ^aj^acity. The phenomena thus presented are. such as the doctrine 
of latent heat would lead us to expect- When a fluid is c^o'hverted into a solid, there 
is a copious evolution of heal ; when a fluid approximates to a solid state, or where its 
density is increased, we might expect that heal wo'iTfd’^iIso be evolv/id. * 

The last train of investigation, in regard to heat, which occupied Dr Black’s 
thoughts, related to the diflerent quantities of heat contained in dilferent substances of 
the same temperature, without relation to change of density or state. A reference to an 
experiment will perhaps render this point more intelligible. If, for instance, a given 
quantity of boiling water, surrounded wdth ice, in sinking from 212“, to melts one 
pound of ice, and if the same quantity of olive oil, in passing from the same to the 
same temperature melts only half a pound of ice, we should conclude, that, although 
the thermoinetric temperature of the two fluids is similar, the actual quantity of heat 
contained in the water, and ascertainable hy its oHecls upon the ice, is twice that con- 
tained in the oil. To signify the quantity of heal thus contained in different bodies of 
the same temperature, the term specific . heat has been employed — we thus should 
slate, from the result of the experiment alluded lo, the specific heal of water to be 2. 
that of olive oil J. Irvrne, Craw'furd, Wiicke, T..avoisier, and several eminent Expe- 
rimentalists of the present day, have engaged themselves in researches on this subject, 
but the inquiry originated with Dr Black, in the year 1762. 

In these limited observations upon the discoveries of Black, I liopc to have render- 
ed myself intelligible upon those main points of his investigations, whicli constiiuie tlic 
foundation of some of the most important and relined doctrines of chemical sc;icncc. 
The distinct object of this discourse being to record the march of chemical discovery, 
and not to unfold the principles of the science, it would be unwise to indulge in more 
extended incursions upon this fertile ground, or to trace the great trunk of Iiis re- 
searches to its extreme ramifications. But a partial glance at the facts disclosed will 
show even a superficial observer the obligations we are under to the discoveries of this 
eminently modest and unassuming Philosopher. Of many of the most intricate pheno- 
mena of nature they furnished new, easy, and luminous explanations j and to the arts 

^ — 

* The sinking of It thermometer suspended in the receiver of die air-pump, during exhaustion, and its 
•liiibEcqaent rise upon the readmission of air, are noticed by Dr Cullen in hie paper just quoted. 

^ 11 
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they were of unparalleled benefit j for, by developing their connection, not with the 
shallows merefy, but depths of science, a new road was.Q|«ned to their im- 

provement and perfection. - 

Among the learned lookers-on of this period we discern many who, wijh indepen- 
dent atjd liberal minds, loved and patronized science for its own sake, and Usidy were 
pleased at its rapid .progress uncfer the auspicious guidance of Black. Others, actuat- 
ed by motives Jfliberal and interested, countenanced science solely upon the selfish 
principle of gain ; the puerile and short-sighted question of cut bono was constantly 
on their lips ; but even they have been silenced by the application of Black s dis- 
coveries. ' 


* This niiiy be tlie proper place to show in what way the views of Dr Black's Theory of latent Heat are 
connected with the improvements of the steam-engine— a subject upon which I must necessarily be brief, 
us only in part bclonj^in^'to the object of this discourse. Xlie Alurquis of WorcMter is commonly regarded 
as the inventor of tile steam-engine, but his claims are irot well authenticated. It is true, tliat, among the 
IHopian schemes to he found in his Century of Inventions, there is a dark description of a method of raising 
vv.itcr by steam; but we can scarcely see how this was effected, nor are there any data recorded of the suc- 
cess of the contrivance. Do tliis as it may, he who barely and obscurely hints the possibility of an under- 
taking cannot be regarded as forestalling him who successfull}’ carries it uito execution ; and the first per- 
son, who, upon decided evideiicej constructed an engine for raising water by the alternate force and con- 
deiisation of steam, was Captain Savary,— — who also published an account of his invention in a small tract call- 
ed tlic Mmer's Frieiid. To enter into a description of this instrument would be irrelative to my present 
piirpot-c; I therefore pass on to that of Newcomen, who, in 1705, obtaiued a patent for an injproved steam- 
engine. It consisted of a boiler having a cylinder placed upon it, in which was atolid plunger connected 
by its rod w’ith a beam and lifting pump. 'I'lie plunger was elevated by the elastic force of steam admitted 
li om the boiler. The steam-cock being closed, a small stream of cold water was suffered to run into the 
c> linder, by wliich the steam was condensed ; the pressure of tlic atmosphere then.acting upon the surface 
of the plunger, forced it to the bottom of the cylinder, whence it was again raised by the readmission of steam, 
and so on. In 171 7 , Mr Henry Beighton became an improver of the steam-engine ; he was probably the 
first u ho caused the steam-cock to be opened and shut by the machinery, for a man was obliged to attend 
Newcomen’s engine for this expre.s8 purpose. A few other improvements were made by different persons, 
but they did not affect the general action of the engine; the steam was alternately admitted into, and con- 
densed in tlic main cylinder ; and althoUgh'defccts in its pow’cr had been noticed, their^cause was unknown 
until 176‘5, when, happily for the prosperity of the arts and manufactures of this country, the subject engag- 
ed the keen ingenuity of Mr Watt. The model of a Newcomen’s engine fell into his hands to be repaired, 
and in this he presently observed the immense loss of steam occasioned by its admission into tlie cylinder 
just cooled for condensation ; indeed, he went so far us to ascertain, by experiment, that half the steam of 
the boiler was thus lost, i or, having constructed a boiler which, showed the quantity of steam e.^iided at 
every stroke of the engine, he foiaud that it many times exceeded that which was sufficient to .fill the cy- 
linder. Jlut the circumstance that excited his greatest surprise was, tliat the injection water gained in- 
finitely more heat than if a quantity of boiling water, equal to that required form the steilm, had been ad- 
ded to it. It was probably in this dtlcinma that he consulted Dr Black— the explahatiou^i^the jdjffi- 
culty will be obvious from ibo facts detailed in the text. To avail himself, therefore, of the wholb^Veir bt 
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SECTION IV. ,, 

■' ' 

ftESRARCHBS RELATING TO THE COMPOSITION OF ATMOSPHERIC AIR. EXPERIMENTS OF 

* nUTHKHFORD AND OF P BJE^ LBy; 

Of the Various discoveries, which it is the object of this Dissertation ^o unfold, none 
have been .more important in their consetjuences than those relating to the comp(>- 
sition of atmospheric air, a subject which the ancients seem not to have thought 
upon, since they regarded it as an element or ultimate principle of matter.' In this, 
as in most other branches of experimental science, the advances of the human mind 


the steam, it became absolutely necessary to keep up the temperature of the cylinder constantly at the 
boiling point of water ; this be was enabled to attain, by connecting with it another vessel, exhausted of 
air, and immersed in cold water, into which, when communicated with the cylinder, the steam, being an 
elastic fluid, instantly rusbiM and is condensed, and, on closing its connection with the cylinder, the steam, 
again admitted there, no,w operates with full force, and sufiers no furtiier condensation. To carry off the 
water from this second Tessel, which he calls the condenser, and to perpetuate the vacuum, Mr Watt attach- 
ed to it a pump by which both the lur and cendensed water are removed. The engine tlius altered produced 
the same power os one of e^uid dimensions on Newcomen’s plan, with rather less than onerUiird the quantity 
of steam; hence was a considerable hindrance to the use of the engine materially diminished, namely, the 
cxpencc of fuel. But great as was this improvement, it forms a small part of the successful achievements 
of Mr Watt in this department of mechanics ; he amended the apparatus for boring the cylinders, and im- 
proved every part of the working gear of the engine ; and he infinitely extended its applications and utility, 
by applying the power of steam to produce motion round an axis ; but their enumeration would lead me 
out of the bounds of chemistry. I, therefore, hasten to the invention which may be said to have perfected 

the steam-engine. Steam had hitherto only been used to force 'he piston down, it was returned by a 

weight attached to the other end of the beam. Mr Watt, in 1782, constructed on engine in wliich steam 
was used to elevate as well as to depress the piston, an. alternate vacuum being formed above and below 
it, by tlie condenser, as before. An engine upon this jdan, executed at Mr Watt’s manufactory at Soho, 
xiear Birmingiiam,- was first employed, at the Albion Mills in 1788. 

An exceU'tot sketch of the history' of the steam-engine will be found in the Edinhtrgh lieview, Vol. XIII. 
p. STl. . , • 

* Thus Lucretius,-^ 

»unc igituT dicam, quid eoxporo tdto 
Innu^nmbilitcr privas xnutatur in hoxat : 

Semper cnim, quodquomqoe fiuit dc rslnip^ id omne 
Acrbi in fertur mare, luai contra 

r retribuat rebue, xectMqiie 

■ Onihi; resoluta forent, et in im vorn, 
j Jlaud igitur cemX g%ni de vs^m, et in xu 

r Rccidere ieeiducg quopiam fiuere omnia ccsuiUt« " ^ 

De Berum Natura^ Lib. V. v. 274. 
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have been very gradoal : Maynw* in 1674> was upon the very brink of that atream of 
^discovery, which, in IT^^vod^ied Dr Priestley into the fastnesses Pneumatic Che- 
mist^. Hales, by showing the mode of disengaging and collectihg jpuseous ilnids, re* 
moved mitoy of the most serious obstades which encumbered this path of researcli ; 
he was fokpwed by Boerhaave, and afterwards by Black, who, having reached the 
discovery of ^xed dr, turned ftito another road of investigation Neither Mayo w» 
therefore, nor pales, nor Boerhaave, nor Black, were very diligent cultivators of 
Pneumatic'Chemistry ; they had, indeed. Opened the mine, but did not explore it ; its 
treasures were reserved for those whose labours we are now about to recount, and 
were chiefly borne away by the diligent dexterity of Dr Joseph Priestley. 

If we trust the quotations of Rey already cited, the necessity of air, ia the process of 
combustion, was not only observed, but inquired into by Csesalpinus \ and Libavius, ^ 
as far back as the sixteenth and early part of the seventeenth century. Mayow insisted 
that a part only of the atmosphere was concerned in the phenomena of combustion, 
and found that air in which bodies had burned became unfit for the respiration of ani- 
mals. ^ As soon as it had been ascertained that, in the phenomena of combustion and 
respiration, a portion of fixed air was generated, the extinction of burning bodies, and 
the death of animals immersed in air, thus rendered foul, were referred to the presence 
of that gaseous body, its noxious qualities having been amply proved by Black and 


‘ Born at Arezzo in 1519; died at Rome in 160S. His 'medical works contain some scattered chemical 
observations, which, however, arc of little importance. 

^ Libavius has sometimes been cited as the most rational ^emical inquirer of his age> but this cha- 
racter 1 can find no justification in his writings upon chemical subjects ; they are either unintelligible, or 
trifling ; he certainly had some merit as a contriver of apparatus^ and his furnaces and distillatory vessels 
appear to have been ingeniously devised. 

He died in l6l6. 

^ Nempe animalculum quodvis una cum lucema in vitro includatur, ita ut aeri externo aditus praeclu- 
datur, quod facile fuctu est. Quo facto lucernam istam brevi expirantem videbimus ; neque aiiimidculum 
diu tedae fcrali superstes crit. Etenim observatione compertum habeo, animal una cum lucernA. in vitro in- 
clusum, baud multd plus, quam dimidium temporis istius, quo ali^ viveret spiraturum esse.” Tractatus 
quinque, cap. vii. He then goes on to show that an animal requires less air than that wanted for the com- 
bustion of a candle, and endeavours to prove that the air in which an animal has been suffocated will not 
support flame. Verisimile cst autem aerem, qui vits sustinendse inidoaeus est, etiam ad flamraam conflan- 
dum ineptum esse. Quoniam ad lucernse deflagratiouem major! particularum aerearum copi& quam ad 
vitam sustinendam opus sit. Advertendum est autem hie loci, quod etsi flamma vitaque iisdem particuJis 
sustinentur, non tamen propterea putandum est, sanguinis massam rever& apeensum esse.” Tractatua quin'- 
qucy L. c. Mayow's observations on the changes produced by the breadiing nf animals, on the air, are not 
less acute than those relating to the phenomena of combustion. 

PJSS. HI. 
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Others ; this opinion seemed to he sanctioned by the discovery, that air thus tainted by 

respiration and CQmbnstion, might, in some measure, be restoiied to purity by exposure 
to the action of lime water, which absorbed the hxed air. 

In 177S, Dr Rutherford, Professor of Botany in the University of Edinburgh, pub- 
lished a thesis on fixed, or, as it was then called, mephitic air, from which nie follow- 
ing passage is extracted. * “ By the respiration of^imals, healtfiy air/is not merely 

rendered mephitic, but also suffers another change. For, after the ntephitic portion 
is absorbed by a caustic alcaline lixivium, the remaining portion is nofrcndered salu- 
brious, and although it occasions no precipitate in lime water, it nevertheless extin- 
guishes dame, and destroys life.** 

Thus we have traced the discovery of two gaseous fluids differing from common air ; 
fixed air, discovered by Black, and azote, as it has since been called, by Rutheiford. 
The former, a component part of chalk, and of the mild alcalis, the product of tlie 
combustion of charcoal, and of the respiration of animals } the latter an ingredient of 
atmospheric air. 

It would be a wearisome and unprofitable occupation to record, even in brief terms, 
the transactions of a set of cavilling philosophists who started up in this country, and 
elsewhere, about the present period of our history j their names have sunk into obli- 
vion, and their works were only read while recommended by novelty. Some of them 
I have reluctantly perused, .and fi^ve found that they are rather calculated to weary 
the attention than to satisfy curiosity, or impart information. 

I therefore hasten to one of the most remarkable and splendid epochs ol chemical 
science, adorned by discoveries which have been rarely equalled, either in number or 

h * 

importance, and ushered in by a series of sterling f.tcts and memorable investigations. 
The well known names of Priestley, Scheele, Cavendish, and Lavoisier, now appear 
upon the stage, and it will bC an arduous but gratifying task to follow them through 
their respective parts. In this recital, a strict adherence to the dates of discoveries 
would neither be convenient nor useful, and I shall rather therefore deviate a little 
on this point, than cloud the perspicuity of my narrative, or cramp it by chronological 
strictness. 


^ Sed aer salubrb et writs, nan modo reapiratione animah ex parte (it mephiticus 6cd et aliatn indolis 
guse miitatioiiem indc pat-:&r« rostquam enim omnis aer mephiticus ex eo, ope Jixivii caustin secrctus ct 
abductud Bierit, qui tamen restat nullo modo salubrior iade evadit, nam quamvis nullam ex aqua ialcis pra[^. 
cipjtationetoi &ci«t, baud minus quam antea^ flamznam et vitam extinguit/* 
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Dr Priestley’s character , was of so composite ao order as to defy brief description 
\or superficial delineatio^ he was a politician, a divine, a meta^hj^j^an, and a phi- 
losopher ; and in each of these callings he displayed al>ilities of a^culiar and occa- 
sionally failed descriptioiiii His copious and important contributions to chemical 
scienc^ai^.„the more surprising, when it is remembered that his philosophical pursuits 
were merely \esortQd to as a refaxation in his theological studies ; that his mind was 
under the cons^^nl agitation of controversy and dispute j that he Was too impatient for 
deep rcseart^,' and too hasty for premeditated plans. But, with all these bars against 
him, he was a thriving wooer of science ; he made more of his time than any 
person of whom I ever read or heard ; and possessed the happy and rare talent of 
passing from study to amusement, and from amusement to study, without occasioning 
any retrograde movement in the train and connection of his thoughts. 

There is another important feature in Dr Priestley’s character, which may tend to 
throw some liglit upon his controversy with the French school : He possessed the 
strictest literary and scientific honesty ; he makes frequent mention of his predecessors 
and contemporaries, and enumerates the ideas which he borrowed from them, and the 
experiments they suggested, with more than necessary accuracy and minuteness. His 
attachment to Chemistry seems to have been formed at Leeds, ^ about the year. 1768, 
and between that period and the year 1772 he had added several new and highly im- 
portant facts to the science, which are detailed in a long communication presented to 
the Royal Society in the spring of tliat year. It is here that he relates those research- 


1 Dr Priestley was born at Fieldhead, near Leeds, in March 1733. In 1758, he went to Nantwich in 
Cheshire, where he established a school, and was, for the first time, enabled to purchase some philosophical 
instruments, in the use of which he instructed his scholars. In 1761, he removed to ‘Warrington, whence 
he made regular annual visits to the metropolis, and became acquainted with Mr Canton, Dr Franklin, and 
Dr Watson, who assisted him in collecting materials for his History of Llectricity. In 17G7, Dr Priestley 
went to Leeds, where his attention was especially directed to the doclrim of air, in consequehce of residing 
near a public brewery, where he amused himself by experiments on the fixed air produced by. fermentatiou. 

When I removed from that house,” says he {Memoirs of his own Life, p. 6I), “ I was under Che neccraitj 
of making the fixed air for myself ; and one experiment leading to another, as I have distinctly and faith- 
fully noted in my various publications on the subject, 1 by degrees contrived a convenient apparatus for the 
purpose, but of the cheapest kind.” Dr Priestley’s first publication on this subject was in 1 772, and related 
to the impregnation of water with fixed air, and the same year, in 'the month of March, his Observations 
•71 different kinds of Air, were read before the Iloyal Society, to which body he continued to communicate 
his other valuable researches. In J 794 he embarked for America, and took up his residence in Pennsylva- 
nia, where he died on the 6th of February 1804. 

We have here omitted all allusions to his religious opinions and controvetms, referring our readers to hi* 
Memoirs, and to his life in the General Biographical Dictionary, 
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es reapeenttg the infloence of vegetation vpon the atnMM{»here, which led to entirely 
new views of the f^witdogy of plants, and which diiplayed^'^iii a striking light, swne 
of those masterly eii^ heneficent adjastmeots of nature, by which the difierent.mem* 
bers of the creation are made to minister to each other’s wants, and thus preserve that 
eternal harmony which marks the natoral world. ^ 

As combustion and re^ration were connected wrtfi the deteriovatio^f air, it oc- 
curred to Dr Priestley to ascertain how far the growth of vegetab^elTxnight be pro- 
ductive of similar elhscts. ' 

One might have imagined,” says he, that since common air is necessary 
to vegetable as well as to animal life, both plants and animals would affect it in the 
same manner ; and I own I had that expectation when I first put a sprig of mint into 
a glass jar, standing inverted in a vessel of water ; but when it had continued growing 
there for some months, 1 found that the air would neither extinguish a candle, nor was 
it at all inconvenient to a mouse which I put into it.” 

In experiments of this kind. Dr Priestley points out the necessity of often with- 
drawing the dead and dying leaves, lest, by their putrefaction, they should injure the 
air ; he also hints at the noxious powers of some plants, especially the cabbage, of 
which he kept a leaf in a glass of air for one night only, and in the morning a candle 
would not burn in it. * 

Dr Priestley also extended his experiments to the influence of plants upon air viti- 
ated by animal respiration and by combustion, and found that they in general did not 
only not contaminate the air, but that they actually restored to purity that which had 
been rendered impure by dame and breathing j and by showing that this change was 


* At the beginning of the last summer, I confined, m equal portions of atmospheric air, as nearly as pos- 
sible, equal surfaces of the leaves of spearmint, cabbage, mustard, bean, pea, and the vine. The plants 
ivuie all thriving, and, during a great part of the day, were exposed to the sun. The bulk of the air, which 
was confined over water, was not altered either by the mint or vine leaves ; the pea and bean leaves caused 
a slight diminution, hut the air, in contact with the cabbage and mustard plant, was lessened by about one. 
fifteenth and one sixteenth its oiiginal bulk, and it extinguished a taper, which tlic others did not. The du- 
ration of each experiment was 48 hours. The uvemge of the thermometer, during the period, was 52”, and of 
the barometer, 29,5 inches. This is not the place to enter into any explanation of these facts, or to enlarge 
the account of them , they prove, however, a corroboration of Priestley’s assertion, that difieicnt vegetables 
act very differently on the air, and may be useful in adjusting some discordant results of later experimental- 
ists. Some plants are m< Jh mote gross feeders than others, and the nature of the soil in which tliey grow 
may often be, in some degree, judged of by their flavour. Those vegetables which are of very quick and 
luxuriant growth, and readily susceptible of the influence of manures, *afiect the atmosphere more than 
those whose growth is comparatively slow, and whose foliage is sparing. 
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effected by groundsel as {leff^ctly as by mint, proved it indepoqdent of tbo -aromatic 

V eil to «rbich some in tbii& igaorance fiad been vrillljag to refer it. ' ' , 

^ That actual vegetation was a^essary, and the mere vegetable^.ijaiittfiicient, he pro- 
ved by )|xposing the pulled leaves of a mint plant to air, which were unproductive of 
the reg'te^-eration effected by the growing sprig. 

l>r Priestley coticluded from*these experiments, that the noxious air resulting from 
combustion, ai.'d^rom the breathing of the difierent animal tribes, formed part of the 
' noorishniei:y,i<>f plants ; and that the purity of our atmosphere/and its fitness for respira- 
tion, were materially dependent upon the functions of growing vegetables. 

Mayow in 1674, and Hales in 17^4, had observed the production of gaseous matter 
during the action of nitric acid upon the nietals. I have before alluded to the very 
rude manner in which Mayow collected it. Hales ascertained its singular property 
of producing red fumes when mixed with common air. Dr Priestley resumed these in- 
quiries, and pursued thiem with clever activity : he found, that, on mixing one hundred 
parts, by measure, of common air, with one hundred of the air procured by the action 
of nitrous acid on coppe^'-which he called nitrous gas, red fumes were produced, and 
there was a diminution of bulk equal to ninety -two parts in the two hundred ; so that 
one hundred and eight parts only remained. 

■\Vlien fixed air was thus mixed with nitrous air, there was no diminution; when 

’ / 

air, contaminated by combustion or respiration, was used, the diminution was less than 
with purer air ; and with air taken from diijferent situations, Dr Priestley thought he 
obtained rather variable results. Hence the beautiful application of nitrous air to the 
discovery of the fitness of other species of air, for combustion and respiration. 

It was for these discoveries that the Council of the Royal Society honoured Dr 
Priestley by the presentation of Sir Godfrey Copley’s medal, on the SOth of November 

1733. " 


* Sir Godfrey Copley originally bequeathed five guineas to be given at each anniversary meeting of 
the Royal Society, by the determination of the president and council, to the person who had been the 
autlior of the best paper of experimental observation for the year past. In process of time, this pecuniary 
reward, which could never be an important consideration to a man of enlarged and pliilosopbical mind, 
however narrow his circumstances might be, was changed into the more liberal form of a gold medal, in 
DvhicJi form it is become a truly honourable mark of distinction, and a just and laudable object of ambition. 
It was, no doubt, always usual with the Presidents, on the delivery of the medal, to pay some compliment to 
the gentleman on whom it was bestowed, but the custom of making a set, speech on the occasion, and of 
entering into the history of that pnrt of philosophy to which the experiment relatedi was first introduced bgr 
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Sir Jolm Fringle^ Who was then President, delivered, on this occasion, an elaborate 
jand elegant di»G^|^ upon the different kinds of air, i|r Which, after expatiating upon 
the discoveries predecessors, be points out the espt^cial merits of PriesjJe v*5 

investigations : In allusion to the purification of a tainted atmosphere by tfa^ growth 
of plants, the President has thus expressed himself 

“ From these discoveries we are assured, that no vegetable growa in vain ; but that, 
from the oak of the forest to the grass of the held, every individual plant is serviceable 
to ntahkind ; if not always distinguished by some private virtue, yet making a part of 
the whole which cleanses and purifies our atmosphere. In this the fragrant rose and' 
deadly nightshade co-operate ; lior is the herbage nor the woods that flourish in the 
most remote and unpeopled regions unprofitable to us, nor we to them, considering 
how constantly the winds convey to them our vitiated air, for our relief and for tlieir 
nourishment. And if ever these salutary gales rise to storms and hurricanes, let us 
still trace and revere the ways of a beneficent Being, who not fortuitously, but with 
design, not in wrath, but in mercy, thus shakes the water and the air together, to 
bury in the deep those putrid and pestilential efiluvia whiefi^he vegetables on the face 
of the earth had been insufficient to consume.** ^ 

jO 

Mr Martin Folkes. The discourses, however, which he and his successors delivered, were very short, and 
were only inserted in the minute books of the Society ; none of them had ever been printed before Sir John 
Pringle was raised to the chair of the Society/’ Chalmers’s Biographical Dictionari^ Life of Pringle. 

Dr Franklin, in a letter upon the subject of this discovery to Dr Priestley, has expressed himself as fol- 
lows : 

** That the vegetable creation should restore the air which is spoiled by the animal part of it, looks like 
a rational system, and seems to be of a piece with the rest, Th'ts, fire purifies water all the world over. It 
purifies it by distillation when it raises it in vapours, and lets it fail m rain ; and farther still by filtration, 
when, keeping it fluid, it suffers that rain to percolate the earth. We knew before that putrid animal sub- 
stances were converted into sweet vegetables when mixed with the earth and applied as manure ; and now, 
.it seems that the same putrid substances, mixed with the air, have a similar effect. The strong thriving 
state of your mint, in putrid air, seems to show that the air is mended by taking something from it, and not 
by adding to it. I hope this will give some check to the rage of destroying trees that grow near houses, 
which has accompanied our late improvements in gardening, from an opinion of their being unwholesome. 
1 am certain, fh>m long observation, that there is nothing unhealthy in the air of woods ; for we Americans 
have everywhere QUr countiy habitations in the midst of woods, and no people on earth enjoy better health, 
or are more prolific.” Phil. Tram. 1772, page 199. 

. Notwithstanding these researches, which have exposed some very curious facts relative to the chemical 
physiology of plants, it i^ust be confessed that the causes of the renovation and equality of our atmosphere 
are yet by no means a^dertain^ ; for, although some growing vegetables do, under certain circumstances, 
purify the aj^ (by the absorption of carbon and the evolution of oxygen), yet, when in a state of decay, 
they inv^iably add to its contamination, and a general view of the subject would induce us to conclude, 


THIRD DISSRRTATIOK. 


66 

Such were Dr Priestley’s researches, and such the views to which he had been led 
previous to the year 1773, when he undertook the examination i^ 'the air which rises 
■from red lead, and from red precipitate of quicksilver, when thoiMt-s'abstances are ex- 
posed tu heat. This, indeed, was one of the topics upon which Dales had touched 

before him, but it was passed over with that hasty and superhcial carelessness of 

• # 

which his experin^ntal prq^edings furnish so many instances, and in which he so 
often lost the su^tancSby^rasping at the shadow. 

Dr Priesd^y cast^ts keenest eye upon the prospect now' before him-, and as the va- 
rious objects caipe into view, he followed them up with more than his ordinary dili- 
gence and usual sagacity. The- track he had entered upon was, indeed, of such abun- 
dant promise, as would have insnared the attention and excited the curiosity of one 
less awake than our author to its interest and novelty. But he, already well initiated 
in the management of aeriform fluids, proceeded with a rapidity which left his asso- 
ciates far behind, afltf carried him, in proud and undisputed precedence, to the goal of 
discovery. 

The 1st of* August 1774 is a red<-letier day in the annals of Chemical Philosophy, 
for it was then that Dr Priestley discovered dephlogisticated air. Some, sporting in 
the sunshine of rhetoric, have called this the birth-day of Pneumatic Chemistry j but it 
was even a more marked and memorable period ; it was then (to pursue the meta- 
phor) that this branch of the science, having eked out a sickly and inhrm infancy in 
the ill-managed nursery of the early Chemists, began to display symptoms of an im- 
proving constitution, and to exhibit the most hopeful and unexpected marks' of future 
importance. 

Dr Priestley’s original opinion, that all kinds of factitious air were noxious, seems 
first to have been shaken by observing that a candle would burn in air procured by 
distilling nitre in a gun barrel ; but the first experiment, which led to a very satisfac- 


that thej do as much harm as good, at least, if recent experiments connected witli this subject are to be con- 
side^ed as correct. 

These arc the ]>rominent features of Dr Priestley's first communication to the Royal Society respecting 
the fli£fercnt kinds of air, and had lie bestovred no other contribution upon chemistryi the facts here detailed 
would have entitled him to a conspicuous place among the benefactors of the science. The paper is divided 
into several sections, in which Jie discusses the nature and properties of fixed air ; of the air contaminated 
by the cpmbustion of candles and of brimstone ; of inflammable air ; of air infected with animal respiration 
or putrefaction ; of air exposed to the action of mixtures of iron filings and.ff^phur ; of nitrous air ; of air 
in whicli metals have been calcined, and which has been exposed to th^ ac^on of white-lead paint ; and of 
air procured by spirit of salt# ' . ' 
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tory result was as follows. A glass jar was filled with quicksilver, and 

inverted in a ^ the same ; some red precipitate of quicksilver was then intro- 

duced, and fioated.upon the quicksilver in the jar; heat was applied to it in this si- 
tuation by a burning lens, and ** I presently found that air was expelled from it very 
readily. Having got about three or four times as much its the bulk of my materials, 
I admitted water into it, and found that it was not imbfrved bv it. ^ut what surprised 
me more than I can well express, was, that a candle bum^^d ih this ai>p-with a remark ■> 
ably vigorous fiame, very much like that enlarged flame with which a cih^le burns in 
nitrous air exposed to iron or liver of sulphur; but, as I had got notliing like this re- 
markable appearance from any kind of air besides this peculiar .rfTodification of nitrous 
air, and I knew no nitrous acid was used in the preparation of mercuritis calcinatus^ I 
was utterly at a loss how to account for it.” * 

He afterwards obtained the same kind of air by exposing red lead and seveial 
other substances to heat, and made a number of well-devised experiments upon its 
properties. • 

Tiiose who, for the first time, witness the effect of this air upon burning bodies, 
will best picture to themselves the emotion and surprise of its discoverer, when he 
plunged a burning taper into it. Th(' splendour of the fiame was magnificently in- 
creased, the consumption of the wax was extremely rapid, and the heat evolved much 
more considerable than in common air. He found, in short, that, in all cases of com- 
bustion, the process was infinitely more rapid and perfect in this kind of air, liian 
in the ordinary almospViere ; “ and he was thence induced to apply the term dcphlo- 
gisticated to the gas he had thus obtained. He regarded it as air deprived of phlo- 
giston, and thus accounted for its eager attraction I'or that principle which, during 
combustion, bodies were imagined to throw off. On the contrary, he accounted for 


* Experiments and Observations on Different Kinds of Air, &c. Vol. II. p. 107. Birmingham, 1790. 

^ The foUowiog paragraph, with which Dr Priesttiey prefaces iiis account of the discovery of dcjihlogisti- 
cated air, presents a picture of his mind in regard to tlie origin of his own researches. 

“ The contents of this section will furnish a very striking illustration of the truth of a remark which 1 
have more than once made in my philosophical writings, and which can hardly be too often repeated, as it 
tends greatly to encourage philosophical investigations ; via. that more is owing to what we cull thuf 

is, philosophically speaking, to the observation of events arising from unknown causes, than to any proper de- 
sign or preconceived thkSry in this business. This does not appear in the works of thosi? who write synthc- 
ticaU^' vipim these subjects, but would, I doiibt net, appear very strikingly in those who arc the most ccic- 
hrated |>Iiilo8ophical acumen, did they write analytically and ingenuously." {Exjj. and Obs. Vol, TI. 

p. lOS.) 

c 
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1,he extinction of air di^corered by ' 

or nitrogen^* upon that aerf^^ fluid saturated 

* phlogiston, and be tbextl^e.'^^^’it pldbgisiicated 

In enumerating the hil^ex nierits of Dy Priestley 8» » disco^i^^^fe„must not forget 
the minor advantages uhita his ingenuity bestoDvi^ upon experii^ental Pbemistiry,, I^e 
supplied tlie Laboratory wittt^anynew and. useful articles of apparntus, add the'hdprov- 
ed methods of managilU^vylletting, and examining gaseous uvere chiefly the re- 

sults of his irauerT^irtr He v, as the first vi ho, with any chance of bopuracy, endeavour- 
ed to aseearaii^he relative or specific gravities of the different kin^of air then known , 
ht observeH-tnatShjfjhlo^isticated air was rather heavier, and phlogisticated air some- 
what lighter, than than|f the atmosphere j nitrous air he conceived to be nearly of the 
same specific gravity. fHis experiments w'ere made by the help of a delicate balance 
.1 *l exhausted flasks / 

T! le influence up^ the respiration of animals of a species of air marked by the 
eminent perlection with which it supports combustion, did not escape Di Priestley's 
notice. On applying to it his test of nitrous air, he found the absorption produced on 
nil Mure greater thau with atmospheric air, whence he conjectured its superior fitness 
fui the support of life ; he introduced mice into it, and found that they lived longer 
til ni tc an equal bulk of atmospheric air , he then had the curiosity to taste the gas 
lion t II, and aftei two or three respirations, he felt, or fancied he felt, a peculiar sen- 
sat i >n of lightness and ease of the chest. ‘ Who can tell,” says he, ** but that in 

* Me thii )nire air may become a fashionable article in luxury,— Hitherto Cbly two 
mice and myself have had the privilege of breathing it.” To this he foolishly adds, 
♦hat “ the air which nature has provided for us is as good as we deserve.’* 

We have not yet exhausted Di Priestley's distovenes, but have seen enough to 
establish his claims to the title of a gieat benefactor to chemical science. If we com- 
pare him WMth his predecessor Black, he falls short in depth of il$ 

quickness of conception, and industry of iiuisuil, he excels eveh 


comparison. The one climbed the hill of discovery with slow an4 


♦ Fiom a and “ deatrucfUve pf life.” 

“ t.t. Producer of nilric sctnL 

The appbcatioa of dephlogisticated air to obtain intense ^ageeas Of 
tiiK, wut. subjitr- ^ hich did not altogotber escape Dr Pneatley'a att^i 
flu section ol tht work alreadjr quoted, vetaiing to ha “ 

DlbS. ill. ti 
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Having ftius obtained permanent aeriform fluids, haying acid qualities, it occurred to 
Dr Priestley, that fbe volatile alcali, the substance which gives pungency to salvolatile, 
spirit of hartsUorn^iAftd similar compounds, might be also procured in a pure and iso- 
lated gaseous form; and, after several unsuccessfur trials,* he succeeded, by healing 
a mixture of quicklime and sal ammoniac, when a great cwhantiiy of air escaped, per- 
manent over quicksilver, but, like the acid gases, rapidly ^bsorhed by water. 

The odour of this gas was pungent in the extreme, aiKfwf jjossessed. the property of 
salvolatile, smelling salts, and similar substances, of turning vegefdble Wues to green. 
After several experiments, in which the absorbing powers of difl[ercnt^s«>s1^inces in re- 
gard to this air, were tried, Dr Priestley became impatient to^ *Hscovei:*''i1ie efFcc i of 
mixing it with the acid airs just described, — he imagined ^lliat he‘ should form a 
neutral air. On putting this notion, however, to the proof k)f experiment, he was 
surprised to observe that when marine acid air, and the volatili^alcaline air, were mix- 
ed in due proportions, they were wholly condensed into a solid. And with sulphure- 
ous air a very similar result was alTorded. 

Dr Priestley concluded that alcaline air was considerably lighter than acid air, be- 
cause, on mixing them over mercury, he observed the former to float above the latter ; 


discovery of Vitriolic Acid Air, to shoiv^tlie exactness with which he acknowledges the hints and assistance 
of others : 

“ My first scheme was to endeavour to get the vitriolic acid in the form of air, thinking thcat it would 
probably be easy to confine it by quicksilver, for, as to the nitrous acid, its affinity with quicksilver is so 
great that 1 despaired of being able to confine it to any purpose. 1, therefore, wrote to my friend Mr Lane 
to procure me a quantity of vsolatile vitriolic acid/' &c. Seeing Mr Lane the winter following, he told me, 
that if I would only heat any oily or greasy matter with oil of vitriol, 1 shpuM certainly make it the very 
thing 1 wanted, viz. the volatile or sulphureous vitriolic acid; and, accoi<lingly, I meant to have proceeded 
upon this hint, but was prevented from pursuing it by a variety of engagemeius. 

** Some time after this I was in company with Lord Shelburne, at the seat of Mons. Trudainc, at Mon- 
tigny, in France; where, with that generous and liberal spirit by which that nobleman is distinguished, he 
has a complete apparatus of philosophical instruments» with every other convenience and assistance for 
pursuing such philosophical inquiries as any of his numerous guests shaJJ chuse to entertain themselves with. 
In this agreeaWe retreat I met with tliat eminent philosopher and chemist, Mons. Montigni, Member of the 
Royal Academy of Sciences; and conversing with him upon this subject, he proposed our trying to con- 
vert oil of vitriol into vapour, by boiling it on a pan of charcoal in a cracked phial. This scheme not an- 
Bwering our purpose, he qerxt proposed heating it together with oil of turpentine. Accordingly, we went to 
work upon it, and soon produced some kind, of ulr confined with quicksilver ; but our recipient being over- 
turned by the suddenness of the production of the air, we were not able to catch any more than.thc first 
produce/^hich vi^as little else thj\i the common air which bad lodged on the surface of the liquor, and which 
appeared tO-^be a little phlogisticated by its not being much affected by a mixture of nitrous air.*’ 
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on putting a lighted candle into alcaline hir the flame was enlarged, and a portion 
of tlie air appeared to burn with flame. 

have now considered the principal discoveries of Dr Priestl^, upon which his 
title to originnlity rests, anrJ it must be allowed that they are not less important than 
numerous. If we even comider them merely as insulated facts, they are of a very su- 
perior characler, and icntlfyi^greatly to enlarge our knowledge of the chemical ele- 
ments of matter..; but t^re iipw views of many natural and artificial phenomena, which 
they exposed, ^'and wulch nefore were buried in deep obscurity* confer upon them a 
more exaltl-d .-jipt et, and have obtained for them the deserved meed' of universal admi- 
ralioii. ■ In perusing’ vDr Priestley’s tracts, we find the thread of the narrative occa- 
sionally knotted with conceit, and weakened by garrulity ; but these blemishes are 
comjicnsaled by prevailing candour and perspicuity of style: he had greatly extend- 
ed the boimdtiries of science, and was awake to the importance of his conquests ; but 
resisted that ftbrile thirst of innovation and reform, which was endemic among con- 
temporary Chemists. 

“ At present,” says he, in the Preface to his third volume of Experiments and Oh~ 
snvalious, relating to various brandies of Natural Philosophy, “ At present all our 
.sps/cins arc in a remarkable manner unhinged by the discovery of a multiplicity of 
facts, to which it appears difficult or impossible to adjust them : We need not, how- 
ever, give ourselves much concern on this account. For when a sufficient number of 
new facts shall be discovered, towards which even imperfect hypotheses will contri- 
bute, a more general theory will soon present itself, and perhaps to the most incurious 
and least sagacious eye. Thus, when able navigators have, with great labour and 
judgment, .steered towards an undiscovered country, a common sailor, placed at the 
mast head, may happen to got the first sight of land. Let us not, however, contend 
about merit, but let us all be intent on lorwariling the common enterprise, and equal- 
ly enjoy any progress we may make towards succeeding in it, and, above all, let us 
acknowledge the guidance of that great Being, who has put a spirit in man, and whose 
inspiration givelh him understanding.” With this quotation, sufficiently characteristic* 
of his general style, I shall take leave of Dr Priestley, and introduce another hero of 
chemical history, his contemporary and great rival, Scheele. 
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Amomg those whose names became eminent in ttie hi^^y of chemical science dur- 
ing the first half of the eighteenth century, Margraaf and Bil^^an are jpntiiled to parti- 
cular mention. I'he former was a pupil of the once celebrated N^tlflt^nv^ a man whose 
works are now not much thought of, but who did considerable service to tk'* (Chemistry of 
his daj'^, and was evidently possessed of great diligence and some ifapaciV^^ In 1733, 
Margraaf “ pursued chemistry under Juncker at Halle, and, Having returned to Ber- 
lin in 1738, we find several of his contributions in the Transactions of the Scirnti- 
Jic Society of that capital, Sulisequent to that period, his wc^ks were collected and 
published at Paris in 1762. They contain a great body of infoi^ation, at that time 
novel and important, but they are chiefly entitled to notice as furnishing specimens of 
the art of analysis, which was afterwards carried to greater perfection by Bergman, ^ 
who, indeed, may be considered as the first who pointed out the true objects of that 
branch of the science, and who aimed at conferring upon it the statical accuracy 
which has since rendered it so important and useful. 

But Bergman was something . more than a diligent experimentalist and acute rca- 
soner ; he was also an active patron of science, and had the merit of rescuing Scheelo 


* Casper Neumann was born at Zullicliau in Prussia, in 1682, nn-^ in 1705 we find him enjoying the pa- 
tronage of the King of Prussia, by whom he was sent to complete his studies at the University of Ilnllc. 
In 1711 he became a pupil of Boerhaave, and shortly after visited England, whence he accompanied George I. 
to Hanover in 1716. In 1723 he became Professor of Practical Chemistry in the Koyal College of Ber- 
lin, where he died in 1737- His works- consist chiefly in dissertations on various subjects of chemical in- 
quiry, published in the Transactions of the Itoyal Society, and in the Miscellanea BeroUnensia. His Lec- 
tures were not printed till after his death, and proved a valuable magazine of chemical knowledge. “ I'he 
author,’* says Dr -Lewis, \frho edited his works, biassed by no theory, and attached to no opinions, has in- 
*quired fay experiment into the proportions and uses of the most considerable natural and artificial produc- 
tions, and the preparations of the principal commodities which depend on chemistry, and seems to have can- 
didly and without reserve communicated all he discovered.” 

* Borp.at Berlin in 1 70f), where he died in 1 782. 

f Torbfcrn Bergman was bij^n in Sweden in 1785, and died in 1784. His principal chemical pfl]iers arc 
contained in the Opusaila, publishcil at Upsal in 1779* They contain much to admire, not merely as being 
rich in ffaqtS and discoveries, but also on account of the, general views which he takes of tlie mode of pro- 
secuting pbilqsophical inquiry, and which is so ably sbi forth in the preliminary essay, De Jndagando Ve^. 
The Opiisctda was translated into English by Dr Edmund Cullen in 1738. ^ ’ 
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from his obscure situalion, and of discerning that talent and genius in the bud which 

m 

afterwards was so vigorously fruitful. 

If we compare Scheele with our own countrymen, yve disce^Jlim possessed of tlie 
accuracy and cool judgment of Black, conjoined with the inquisitive and busy activi- 
ty of Priestley, and his success in the pursuit of science was such as might be expect- 
cd to flow from this happy ay^d-rare union of opposite -talents. In the number of his 
discoveries, their weight, .».nd novelty, he has indeed very few equals; nor has 

’ I 

their splendou/* been tarnished by time, or dimmed by the brilliant light of modern 
investigatif,ii. 

Scheele is among the fortunate few, who, starting from an obsenre original, have 
attained the zenith of scientific eminence. He was born in 1742 at Stralsund, where 
his fatlicr was a tradesn||ian. His youthful days were passed in the house of an Apo-- 
thecary at Gottenburgh, where, by singular perseverance, and that kind of industry 
which is prompted by strong natural inclination, he acquired a valuable stock of che- 
mical information. In 1773> having removed to Upsal, accident brought him acquaiul- 
ed with Bergman, who became his friend and patron, and to whose honour be it told, 
that, when Scheole’s reputation afterwards rose to such a height as threatened to eclipse 
his own, instead of listening to the voice of jealousy, which, on such occasions, is too 
common a frailty, he became more zealous in behalf of his rival, and more indefatiga- 
ble in the service of his friend. Scheele afterwards removed to Koping, in tlie neigh- 
bourhood of Stockholm, where he died in 1786. 

No adventitious hid, however, can be said to have contributed to Scheele’s greatness. 
On the contrary, obstacles were opposed to his progress which would have damped 
the ardour, and cliecked the flight, ofJess aspiring and persevering minds ; and mucli 
of his. useful life was spent, ** not in the soft obscurities of retirement, or under the 
shelter of academic bowers, but amid inconvenience and distraction, in sickness and 
in sorrow.” 

Scheele’s first publication, which appeared in the Stockholm Memoirs ’ for the year 
1771, relates to the analysis of fiuor spar. The peculiarities of this substance were 
first noticed in 1768 by Margraaf, but the discovery of the principle upon which they 
depend was reserved for the superior sagacity of Scheele, who demonstrated in it 
the existence of lime, and an acid till then unknown, which he called fluoric acid. 


'■ Scheele’s Essays have been Collected and translated into English by t>r Thomas Beddoes. London, 
1786. 
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Scheele had applied' acid of vitriol with great success to the analysis of a variety of 
substances, and oip^^ili'^osing powdered duor spar to Us action in a glass retort, he 
obtaUiied the new^^^ in question. The fluoric is one of the few acids which ra- 
pidly jcorrode glass ; it dissolves silicious earth, a compbtMSnt part of glass, and form.' 
vyith it an aeriform compound, permanent until it touches water, when part of tlie 
silicious earth is deposited. Scheele, not aware of UdB fact, at first conceived that 
silicious earth was a compound of fluoric acid and waterT^r^on evoU:iiig the gas in a 
glass retort, and allowing it to pass into water, every bubWe w'SBTC^ated with a film of 
flint ; but he afterwards learned, that it was derived from the retort, wl^di ^ soon eaten 
into iioles. It is this property of fluoric acid which has led .to its fiiniloymeut fo'* 
the purpose of etching upon glass. f 

Scheele was next occupied in a series of researches on mai|ganese, a mineral sub- 
stance abundant in many parts of the w'orld, but of which tlie nature was unknowii. 
until the appearance of his Dissertation npon it in 1774. This tract is full of import- 
ant facts, and glitters wiih brilliant discoveries. We are here first informed that 
manganese is a metallic calx j that in its crude state it often contains a peculiar earth, 
to which the name barytes has since been applied ; that the volatile alkali contains 
nitrogen as one of its essential component parts. Bnt the mo.st remarkable novelty 
announced in this Essay, is the discovery of a peculiar gaseous fluid of a yellow 
colour, which Scheele considered as the basis of the muriatic acid, conceiving the ad- 
dition of phlogiston requisite to the restoration of its acid properties. This dc~ 
phlogisiicated marine acid^ as its discoverer termed it, was examined by him 

with some precision, and many of its leading characters ascertained, especi- 

« 

ally its power of destroying colour, wdiich has since rendered it of so much 
importance to tlie bleacher. It has since been termed oxymuriatic acid^ and 
more recently chlorine. Besides the valuable facts to which I have now alluded, 
Scheele’s Essay on Manganese contains others of considerable interest and import- 
ance. There can be little doubt that he discovered azote about the same time as 
Dr Rutherford. He obtained it by exposing compounds of sulphur, and the alcalies 
and earths, to confined portions of atmospheric air. He found a part was absorbed, 
and that the remainder, though not fixed air, was still incapable of supporting com- 
bustion. He went a step farther, and demonstrated the existence of azote in the volatile 
alcali or ammonia, from which lie obtained it by the action of certain compo'unds of 
manganese. 

For our knowledge of the method of obtaining tartaric and citric acids in their pure 

• 6 
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slate from tartar and lemon juice, we are also indebted to Sclieele, and for a variety of 
curious and interesting documents relating to some of the metallic acids, and their 
combinations. A compound of one of the acids of arse nic and copper was particular- 
ly described by him, andl recommended as a green pigment j he prepared it by 
adding to a solution of blue dtriol, an alcaline solution of white arsenic. 

llis chemical tracts on the v.aturo and properties of milk, his observations on ether, 
on the ]) reservation of vi jcgc'r, on Prussian blue, and on the nature of the acid matter 
in various fruits, are all entitled to the highest praise. A just notion of their excel- 
lence may be foi'ined by comparing them with llic essays of the ablest Chemists of the 
priM iit day ; in regard to experimental accuracy and just conclusion, they generally 
stand this severe test j no small merit, when his Innnhic means and deficient education 
arc thrown into the balance against him. 

But, of the various works of Sclieele, that wliich is most decidedly characteristic of 
an inventive and original genius, is \\\s (Untmual Ohsi n ations and Experiments on. 
Air and Eire. Every (lagc of this treatise has its merits, and they me distinct anil pe- 
cu'iar ; sometimes we are struck with the sagacity of hi^ inductions, at others, with 
ilie apjiropriateness of his experiments. The facts are detailed in intelligible, clear, 
and distinct arrangement ; the theoretical speculations are adduced with that caution 
rtiid modesty which ensures attention, and often commLinds acquiescence. Nor is this 
essay dcfioienl in original discoveries of the highest class. He obtained oxygen from 
manganese without any knowledge of Priestley’s prior claims ; he calls it emjii/real air, 
and has detailed its p^b^^erties and several modes of procuring it, with becoming accu- 
iMcy and minuteness. composition of the atmosphere, and of metallic cal- 

ces, he dwells at considcffable length, and relates several remarkable facts concern- 
ing the chemical powers of tbe prismatic rays, and the radiation of terrestrial bo.al. ‘ 

From one who wrote in that twilight period, when cln'inical philosojihy was emerg- 
ing from error and absurdity, we are not to expect the logical ac.curacy required at the 
present day. Schocle is sometimes hasty, and occasionally miinteUigible ; but seldom 
carel(?ss, and never ridiculous. Diflfereiit men will form diHi ronl e.stiniates of Si licele’s 
talents, and although I cannot agree with a contemporary biographer who dcsignalos 


^ In this admirable Disseiiation, Sclitit'le points out the didercncc between tlie heal nliieii radiates fron! 
• 1 , . , * 

a healed surface, and that which is diffused by currents of hot air. Ih' also shows, that tcrrcFtnaJ radiant 
heat does not pass througli glass, while that of the sun docs ; that pohslicd t;lass aiul metal leHecf hoffi heat 
and Ii<;lit, but that both are absorlA;t by a surface covered with lamp black; and that the direction of radi- 
ant heat is not diverted by a current of air, 

7)1SS. HI. 
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him “ as the brightest ornament of human nature, and the most extraordinary man that 
ever existed it will, I think, be generally admitted, that he was an acute and in- 
dustrious philosopher, and an upright honourable man. 

Of the Chemical Philosophers that adorned the last afre, the Honourable Henry 
Cavendish ' stands foremost in the first rank. / 


^ i 

While Priestley and Scheele were extending the boun^Jl^r^s of l^owledge, and pur- 
suing that brilliant career of which I have just presentedUn outline, Cavendish was 
not less successfully employed in another train of investigation. 

Van Helmorit, Mayow, and Hales, had, by a series of crude and imperfect experi- 
ments, demonstrated the existence of inflammable aeriform fluids ; but the nature of 
the peculiar principle to which they owe their inflammability had been but very imper- 
fectly ascertained till Cavendish turned his mind to the subject, and published upon 
it in the Philosophical Transactions for 1776. The paper I allude to consists of three 
tracts, relating to inflammable, fixed, and nitrous air. Tlie first is chiefiy entitled to at- 
tention from its originality and importance ; in the others he had been anticipated by 

Mayow and Black, or excelled by Priestley, Scheele, and others of his contempo- 

* 

raries. 

By acting with dilute acids upon iron, ^linc, and tin, Mr Cavendish obtained an 
inflammable elastic fluid. He found that it was afforded in the largest quantity by 
xinc, and that iron yielded more than tin ; and he particularly mentions that the 
state of dilution, and quantity of the acid, provided it was to effect the solu- 
tion of the metal, did not affect the quantity or quality He discovered in 

the gas thus obtained several characters, whiqh^ t^^^n^^|)I^ipguished it from 
the other varieties of air then known. It was not aoso^ ^a ^^Water, it extinguish- 
ed flame, and was fatal to animal life; but, when a caf^^^^||j;iJ^i^Sented to it, it in- 
flamed ; and, when pure, burned with a blue lambent light. ; It was found to be the 
lightest known form of ponderable matter. Mr Cavendish considered it as about 
eleven times lighter than atmospheric air ; but subsequent experiments have shown that, 
when it is rendered perfectly dry, and collected in a slate of purity, it is about thirteen 
times lighter than atmospheric air. Compared with oxygen or dephlogislicated air, 
its relative w'eight is as 1 to 1.5. - 



’ Born in London on the lOth of October 1731. 

- This circumstance hns led to its application for filling air balloons, \%bich formerly were made to ascend 


by distension with rarefied air — a large quantity of fuel became tlius necessary, wliich was greatly incon 
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tures of inflam- 


He next proceeded to examine the results afforded by bui 
mable and common air i'. and found that, in the proportion of 6f the former 

to about three -of the la^r, the mixture exploded on the contwI^Fr^ainei^'i^nd that. 


when the i^l^iii^iil'Which this inflammation was performed was previously dry, it al- 
ways h^caikiplii^e^' after the explosion. 

This circoiiim^Cje was noticed by Macquer in 1766, and shortly after by Priestley, 
but that wa<£r^Was the result of the combustion, seems first to have occurred to Mr 
Watt, who suggested the idea to Dr Priestley in 1783 . 

In January 1784, Mr Cavendish presented a paper to the Royal Society, entitled 
Experiments on Air, in which, after some preliminary remarks, he adverts to Mr 
Warllircs’ experiments, related by Dr Priestley, upon the formation of dew during 
the combustion of inflammable with common air, which by that gentleman was 
referred to the deposition of the air’s moisture during its phlogistication ; for. by the 
Chemists of that period, inflammable air seems to have been considered identical with 
phlogiston. 

The method in which Mr Cavendish pursued this inquiry was not less new than sa- 
tisfactory, and the body of evidence adduced, so conclusive as to convince the most 
sceptical mind of the accuracy of his deductions. 

To ascertain the nature of the products of the combustion of inflammable air, he 
had recourse to two plans : he burned it slowly and rapidly, — in the one instance, a 
stream of the air issuing from a small tube, was inflamed in contact with the atmo- 
sphere, or oxygen ; in the other, the two gases were mixed, and suddenly detonated j 
and he found that, proper precautions having been taken to exclude extraneous bo- 
dies, the result was perfectly pure water ; “ it had no taste nor smell, and left no sen- 
sible sediment when evaporated to dryness, neither did it yield any pungent smell 
during the evaporation ; in short, it seemed pure water.” ^ His grand discovery of 
the composition of water necessarily led to a variety of others, scarcely inferior in im- 


venient on account of its weight ; and the Aamc required for the rarefaction of the air inclosed in the bal- 
loon, was dangerous in the extreme — by confining inflammable air in a silk bag, of sutlicient dimensions, its 
small specific gravity enables it to float in our atmosphere- The first ascent, with u balloon filled with hy- 
drogen, was performed in France by M. Charles, on the 1st of December 1783 — he rose to the enor- 
mous height of 10,500 feet above the earth's surface. There is a passage in Dewynt’s Sermons, pub- 
lished in U)58, from which it has been concluded, that balloons were known at that early period. 

^ Philos. Trans. 1784. p, 129. .Inflammable air has since received the name hydrogen, i. e, generator of 
water. 
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In the synthlijlie experiments proving the composition of wai^ 
and executed by Cavendish, he frequently observed the productibi 
water formed was sour to the taste, and reddened vegetable blues ; 
that these eflects arose from the presence of a portion of nitrous acid 
was derived remained to be proved, — whether the elements which, in one proportion, 
formed water, produced, in another proportion, the nitric acid, or whether it resulted 
from other causes. In a paper read before the Royal Society, in June J785, Mr Ca- 
vendish sets this curious and interesting question at rest, and developes the .source of 
the acid which appeared in his former investigations. It arose from the presi nee of 
a portion of azote which, when made to unite with oxygen, produced nitric acid. 
The atmosphere has already been shown to consist of azote and oxygen, — these gases 
are there merely mechanically mixed ; when they are made to combine in the presence 
of water, nitric acid results. 

This curious fact was proved by several experiments. That which is most simple, 
and most satisfactory, consisted in confining a sniall portion of atmospheric air in a 
bent lube over quicksilver, and passing the electric spark for some hours through the 
mixture. A diminution took place in its bulk, the mercury was corroded, and, 
on introducing a solution of potash, it became saturated, and yielded nitre on evapora- 
tion, a salt composed of potash and nitric acid. 

These are the principal discoveries with which Cf.vendish enriched the science of 
Chemistry ; they relate to the properties of hydrogen or inflammable air, to the com- 
position of water, and to the constitution of the nitric acid. They are detailed in 
three communications to the Royal Society ; the first stands in the Philosophical 
Trausactions for 1766; the other two in the volumes for 1784 and 1785. 

Those who have heard Mr Cavendish designated the Newton of Chemistry, and 
have only hastily perused his tracts, or witnessed imperfect illustrations of his re- 
searches, may perhaps regard him less worthy that honourable and high distinction 

than his contemporaries Priestley and Scheele ; but a more careful examination of his 

I , 

writings, and a comparison of his reasoning and methods of research with those of 
even his most eminent fellow-labourers in science, wiH unanswerably support his 
claims, and display such peculiar and varied excellence, as must justify the highest 
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encomiums and most elaborate eulogies which have been bestowed on his .exalted 
name. In his philosophical proceedings, the severest scrutineer is challenged to de< 
tect a single false step, for every conclusion he has formed, every theory that he has 
advanced, even every sentence he has written, will bear microscopic examination. 
Aware that there was no royal road to philosophic truth, he relied solely upon the 
light of experiment, in the path of induction, and from this he never deviates. If 
he excelled not his contemporaries in the number of his discoveries, he certainly 
equalled them in their importance, and went far before them in statical accuracy 
and mathematical precision : but as a Philosopher he scarcely admits of comparison ; 
in him most of the defects of his contemporaries were absent, and their talents con- 
centrated ; he was “ himself alone.” In Cavendish science may boast of a follower 
not less disinterested than successful : his aHlucnce was princely, and his family 
noble; it was therefore not the desire of distinction in society, nor the more imperious 
call of necessity, but the thirst for knowledge, and love of truth, that summoned him 
to her banners. 

Mr Cavendish did not lisp in the language of science ; it was, indeed, late before he 
appeared as a candidate for philosophic fame. His first paper was published in the 
Transactions of the Royal Society for I766, when he was in his 36th year, a period of 
life at which Black, Priestley, and Scheele, had already acquired no inconsiderable 
celebrity. lie was not confined to Chemistry only ; Electricity and subjects connected 
with Meteorology and Astronomy often occupied his thoughts and employed his pen : 
his last essay is on the division of astronomical instruments, published in the Philoso- 
phical Transactions for 1^09. He was then in his 78th year, and in full possession of 
bodily activity and mental energy. After a few days illness, he expired on the 4th 
of February 1810, in the 79th year of his age. 

In private life, he was unambitious, unassuming, bashful, and reserved : he was 
peevishly impatient of the inconveniences of eminence ; he detested flattery, and was 
uneasy under merited praise ; he, therefore, shunned general society, and was only fa- 
miliar in a very limited circle of friends. Here he bore his great faculties always meek- 
ly : his conversation was lively, varied, and instructive ; upon all subjects of science 
he was at once luminous and profound ; and in discussion, wonderfully acute. 

We are now about to enter upon that period of our history at which the science 
was reformed and modified by the French school. Of this chemical revolution I shall 
endeavour to present a faithflil though faint outline. I shall attempt to show the grounds 
of innovation, to expose the weak parts of the plan, to exhibit its merits, and to com- 
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pare it with former theories. In the meantime, it may not be improper to take a ra- 
pid survey of the i^pubd we have gone over, and to enumerate the materials already 
in the hands of the rejformers. 

In the early hypotheses respecting the phenomena of combustion, they were con- 
ceived to depend upon the separation of a peculiar principle, called by Stahl and 
his associates phlogiston ; but the fallacy of these views was shown by Mayow, 
who, with his predecessor Rey, demonstrated the necessity of atmospheric air in the 
process. The attention of Chemists was drawn from these subjects early in the eigh- 
teenth century, by the new train of investigation in which Dr Black had successfully 
embarked, and the field of Pneumatic Chemistry, which was so eminently cultivated 
by Priestley, Scheele, and Cavendish, absorbed universal attention. 

The ideas of the ancients concerning the Elements were now completely subverted. 
The air we breathe was proved to consist of two distinct aeriform fluids— the one a power- 
ful supporter of combustion and respiration, the other extinguishing flame and exter- 
minating life. Water, so long considered as a primitive body, had been resolved into 
simpler forms of matterj in short, novelties of the most attractive kind presented them- 
selves on every side. 

The discovery of hydrogen was seized upon by the advocates of phlogiston, as sup- 
porting their hypothesis, and it was generally considered as identical with that sub- 
stance, which had long been hypothetical, but was now exhibited in a tangible form. 
The reduction of the metallic calces, by hydrogen, was considered as a powerful argu- 
ment in favour of these notions, and wherever phlogiston had been supposed to be ab- 
sorbed or evolved, hydrogen seemed to play the part of that imaginary \)rinci|)lc. 

The views of Priestley and Scheele were combated by a host of petty controversialists, 
whose names are yet extant, but whose writings are sunk into oblivion — they brought into 
the field an army of words, but not a single observation, founded upon fact or experi- 
ment. Mr Cavendish was more strenuously and respectably opposed : among those who 
stood u]) against his theoretical views, Mr Kirwan deserves especial mention, for he 
laid other departments of Chemi.stry under considerable obligations; but his arguments 
and learning were of little avail against the tried and sterling facts which he questioned ; 
they arc no creditable records to the author, but serve to show the feebleness of sub- 
tilty when opposed to the strength of truth. 


10 
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SECTION VI. 


.'i 

. 


. * ' 


. INVESTIGATIONS OP LAVOISIER. 


Among the eminent scientific characters who adorned the last century, Lavoisier 
has always been looked upon with high consideration. That his talents were shining, 
and his career brilliant, cannot be denied •, but tliat he has those high claims to ori- . 
ginality which we have been obliged to allow liis exalted rivals, has been doubted by 
the generality of historians, and denied by those who have had access to the most 
correct information. I shall briefly notice Jiis most important investigations, and after> 
ward endeavour to sketch his character as a Philosopher. 

The phenomena of combustion were with Lavoisier, as with his predecessors in the 
field of theoretical chemistry, a leading object of attention ; and the theory of latent 
heat, devised by Dr Black, was assumed as the ground-work of his new views. 

It has already been stated, that, during the conversion of solids into fluids, and of 
fluids into vapours, there is a considerable absorption of heat ; and that, on the other 
hand, when vapours and liquids are restored to the fluid and solid form, the heat which 
they contained is evolved, or passes from the latent to the sensible or thermometric 
state. Tiicse views were assumed by the French school as the basis of their theory of 
combustion. The gas called by Priestley dephlogisticated air, and by Lavoisier oxy- 
gen, was re garded as a compound of a peculiar ponderable basis, united to the matter 
of light i.nd heat. During the proces| of combustion, the basis was represented as 
combining with the combustible, augmenting its weight, and changing its properties ; 
whilst the imponderable elements of the gas, the light and heat, were said to be deve- 
loped in the form of flame. 

Lavoisier instituted an extended and beautiful series of researches connected with 
this subject. Dr Ingenhouz had devised the brilliant experiment of burning iron 
wire in oxygen, but had neglected any inquiry into the change sullered by the gas 
and the metal. Lavoisier ascertained that the iron was converted into the black brittle 
substance, called muriial ethiops by the old chemists, and that 100 grains of iron ab- 
sorbed about 100 cubical inches of the gas, and increased 35 grains in weight. Hence 
martial ethiops appeared to be a compound of oxygen and iron. 

Phosphorus was burned in the same manner. There was a considerable absorption 



THIRD 4}ISSEHTATI0M. 


7S 

of the gas, and it a]^p«|tfed that the phosphorus had sustained a precisely equivalent 
increase of weight/:f:/|'^fi. ; . - ... - 

The general cont^iisions deduced from these experiments were bold, but incorrect. 
It was assumed that oxygen must be present in all casis'' of combustion ; that the base 
of the gas always unites to the burning body, and that the heat and light essential to 
the aeriform state of the oxygen are cqnsequently thrown off, or render^l sensible. 
With regard to the necessity of the presence of oxygen, it may be remarked, that the 
cases are very numerous in which bodies burn, and vividly too, independent of that 
principle, although it is perfectly true that, in the generality of instances, oxygen 
feeds the flame. 

It is, therefore, more philosophical to consider combustion, or the evolution of heat 
and light, as a general result of intense chemical action, and as ensuing in all cases 
where it may be conceived that the corpuscles of bodies are thrown into violent mo- 
tion, than as depending upon the presence of any distinct substance, or ensuing from 
the mutual actions of any appropriate forms of matter. 

But farther; there are many cases in which oxygen unites to bodies, without 
the evolution of heat and light, as during the gradual change of some of the metals by 
exposure to air. And there are numerous instances in whicii vehement combustion 
ensues, not only where there is no condensation of air, but where gaseous matter is 
positively produced, as in the inflammation of gunpowder ; and hence the theory of 
latent heat, as applied to the composition of gases, is insufficient to account for the 
phenomena. 

Another weak part of the French hypothesis is that relating to the evolution of 
light, which, if derived frOtn the gas, should be proportional to its consumption or 
solidification, whereas it depends chiefly on the combustible. Richter, Delame- 
iherie, and Grcn, regarded the gas as affording the heat only, which is proportional 
to the quantity consumed ; and they supposed the ev'olution of light to be derived 
from the combustible, and several modern chemists have espoused tliis explanation. 
Phosphorus emits much more light than hydrogen, but consumes less oxygen ; 
hence we should regard phosphorus , as containing more combined light than hy- 
drogen. This hypothesis involves several unnecessary suppositions; but these cannot 
V)fc discussed without reference to subjects which are excluded by the limits of this dis- 
course. It may, however, h^re be observed, how nearly the French theory oT com- 
bustion agrees with that of Roy and Mayow, in referring the increase of weight of the 

4 
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combustiMe, to the iucation of air : this was the great obstacle ill the phlogistic hy- 
pothesis, and Rey and Lavoisier overcame it by tlj[e same \ , 

Oxygen was not merely <| a^^ e,d by the French scho^ ^^oeesary to combus- 
tion, but also as an essentl&l ingredient in all acids {whence .the term oxygen); but 
there are many acids in which no oxygen can be proved to exist, and it is now known 
even to form a component part of the alcalies and earths. If sulphur be burned in 
oxygen, it produces sulphurous acid gas : if potassium be heated in sulphurous acid 
gas, it robs the sulphur of its oXygen, and is converted into potash j here oxygen is 
seen alternately producing an acid* and an alcali, — the result depending not upon the 
oxygen, but upon the base with which it combines. 

In detailing the discoveries of Dr Black, I was led to notice his researches concern- ' 
ing the production of Axed air. This gas was also examined with much attention 
by Priestley, Scheele, and Cavendish, and they have each made important additions 
to our knowledge of its sources and properties. 

Lavoisier's inquiries respecting the composition of fixed air, and its production du- 
ring the combustion of charcoal and of the diamond, were highly important as connected 
with his general theoretical views. Black had indeed ascertained that burning char- 
coal produced fixed air, but rested satisfied with the mere fact, -and pursued not the 
inquiry which it naturally suggested, and which was eagerly taken up by Lavoisier 
at an early period of his scienlihc career. He burned a given weight of cTiarcoal in a « 
given proportion of oxygen gas confined over quicksilver, and when the vessel had 
cooled, lie introduced a solution of potash, which absorbed the fixed air. He thus as- 
certained the bulk of the fixed air generated by the charcoal, and the bulk of' oxygen 
consumed ; and, by weighing the resichium of the 'charcoal, he found the quantity lost 
by its combustion. From sUOh experiments, he was led to regard fixed air as com- 
posed of oxygen and charcoal, in the proportions by weight of about 70 of the former 
and 30 of the latter. Soon after the discovery of fixed air by Black, it was demon- 
strated by Keir, Bergman, and Fontana, to possess acid properties ; hence it was oc- 
casionally termed aerial acid, cretaceous acid, and mephitic acid. Consistently with the 
principles of the new nomenclature, it received from Lavoisier the name of carbonic 

i 

acid, a term implying that it is composed of charcoal and oxygen ■, and this it has 
since retained. 

The production of fixed air, or, as we may now call it, carbonic acid, during the 
combustion of diamond, is one of the most remarkable and important discoveries with 
which Lavoisier enriched chemical science. The destruction of this precious gem by 
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i^re wa» demoiutraidd by the Florentine »c»deaaicians as early as 1690 ; they exposed 
a' diamond to tho burning lens, and found that it was entirely evaporated; 

and S^cis tbo,l^w witnessed the^Mmi^noinenon in the beat of a 

furnaee. Lavoisier^i^yea that the di^jtnond underW^^lsKt change when air was ex> 
eluded ; and that, when ignited in oxygen gas, it produced carbonic acid ; whence 
the inevitable conclusion that the diamond and charcoal are identical in their nature j 
and that the vast difference in tlieir appearance and mechanical qualities is the result 
of aggregation; that the one is crystsdiized, the other in a less indurated form. Un- 
precedepted as such an idea may seem, it is not only warranted by the experiments of 
Lavoisier and others, but also in some degree supported by analogy. Thus, when ar- 
gillaceous eartfi, which is a white pulverulent substance, is aggregated by mechani- 
cal attraction into a crystalline form, it constitutes the sapphire, one of the hardest 
.and least destructible of the gems. In one state, the earth is soft, and readily soluble 
in acids; in the other, its insolubility equals its induration : but there is one invincible 
anomaly relating to the conducting power of the diamond and charcoal in regard to 
electricity ; the former ranks among the non-conductors, the latter is a conductor , 
and hitherto mechanical texture has not been shown, in any analogous cases, to inter- 
fere with the power of conducting electricity. 

Among those who have further explored the phenomena of the combustion of the 
diamond, and who have verified and extended the original views of Lavoisier, we find 
the names of the most eminent European Philosophers. Few subjects in Chemistry 
have been so eagerly pursued, and the united results of different experimentalists have 
rarely tallied with the precision which these researches present. ' 

The discoveries of Rutherford and of Priestley, in the- years 177^ and 1774, had dis- 


r 

' That the quantity of carbonic acid, afforded by a gtyao' weight of diamond, is the same as that yielded 
by a similar quantity of charcoal, is the great proof of identity of those apparently dissimilar substan- 
ces : this was demonsuated in the year 1796, by the r(;0aed and elegant experiments of Mi Tennant, whose 
untimely loss society has lately had to deplore, bfr Tennant was a profound philosopher, and a matchless 
companion,— his learning was without pedantry; his wit without sarcasm, — ^he was deep, but always clear; 
gentle, but never dull. To those who knew him not, it is scarcely possible to o&r an adequate represen- 
tation of his singtalarly pleasing and enlightened character,— by those who enjoyed his acquaintance, and 
partook of his social hours, his extent of knowledge, his happy and unrivalled talent for conversation, his 
^armles^ but brillji^t Ba^es of merriment, and all his amiable peculiarities, can never be forgotten. 
Frieiii^ip will hont to weep over his ^ave, and science to lament beside his tomb. * 

Mr Itohant was born in Yorkshire in 176l,''1ind died at Boulogne in 1815. 

See'jSKt^jSfpMcal Account of Smithson Tennant, Esq. in Thomson’s Annals of Philmophif, Yol. VI. 

\ 
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closed the elements of atmospheric air, and several experiments respecting the propor- 
tions in which they are bl&o4edt ked been instituted by the0^»pd'Oiher Philosophers. 
In the year 1775, LavolsiiBr^|e^ined these inquiries, witl^ a oniKsteriy and decisive 
hand ; he heated mercury m imtact with a known portion of atmospheric air ; it gra- 
dually acquired a red film, which after some days' Oeased to form, and the metal re- 
mained unaltered ; he then withdrew the ftre, and suffered the vessels to cool ; he 
found that the air had diminished in bulk, and that the quicksilver had increased in 
weight ; that the loss of the former was equivalent to the gain of the latter — which 
had absorbed the oxygen of the air, leaving the azote unaltered. By such investiga- 
tions he arrived, with tolerable precision, at the proportion in which these gases exist 
in common air, and found, that, by mixing forty- two parts, by measure, of azote with 
eight parts, by measure, o( oxygen, he produced a compound precisely resembling 
our atmosphere, in its power of supporting combustion and respiration, and of contri- 
buting to the calcination of the metals. 

Besides these researches and discoveries, Lavoisier was the author of many scienti- 
fic papers in the Memoirs of the Parisian Academy. Of these a brief and hasty no- 
tice will suffice, as they relate not to the great reform of chemical theory, in which 
he was so conspicuous an actor, and upon which his fame and reputation have chief- 
ly been raised: . 

In 1764 , the French Government proposed, as a prize question, ** Which is the best 
method of illuminating the streets of a large metropolis It was answered by La- 
voisier; and he was rewarded with an honorary medal. In 1768 , he became a mem- 
ber of the Academy. In 1770, he controverted a prevailing opinion respecting the 
convcitibihty of water into earth; and, two years afterwards, published an ingenious 
geological essay upon the changes and stratification of the globe. In 1774, he en- 
tered upon the grand field of discovery which has occupied so much of our attention,, 
and published an ingenious and comprehensive view of Pneumatic Chemistry. A 
few years afterwards, his theory of acidity, of combustion, and of oxidizement ; his 
experiments upon the composition of water, and of tlie atmosphere, antHhis views re- 
specting the nature and affections of heat, were successively presented to the public ; 
and, in 1789, his work entitled Piemens de Chimie was given to the world. It con- 
tains a full account of his theoretical views and experimental researches. 

Lavoisier was an earnest promoter of the Chemistry of the Arts. He turned his at- 
tention to the improvement, of several manufactures, and his labours were rewarded 
by considerable success. Agriculture was with him a favourite pursuit, and he en- 
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deavoured to improve its processes bjr experimental research. He was an able Poli- 
tical Economist; and, IbrA few years, filled the office of a Comtnissioner of the National 

■y, jP” r « 

Treani^, with hon^«^<to Jhimself, and benefit to his ^o^try. 

The moral and social character of Lavoisier was of <tie most estimable cast. Con- 
temporary historians agree in eulogizing his mild, amiable, and obliging manners ; in 
extolling his liberality, and in praising him, as the encourager of deserving ingenuity, 
and the ardent patron of science and the arts. 

Through the scenes of the Revolution, such a man could not expect to pass unmo- 
lested. He was rich, and therefore criminal j virtuous, and consequently oflensivt , 
In short, because bis public character and private life were equally unimpeachable 
and blameless, he was marked out for destruction, and murdered upon the. scaffold 
on the 8th of May 1794, in his native city of Pans, and in the 51i.tyear of his 
»Bge. 

Upon these acts of iniquitous barbarity and inhuman treachery, equally degrading 
to the individual performers and to the beholding nation, it is neither iny business nor 
inclination to dwell ; the recital of particulars would excite disgust rather than inter- 
est ; and would rathpr shock than inform. 

We must now divest ourselves of the impressions naturally arising out of the virtues, 
the eminence, and the misfortunes of Lavqisicr, and with unmixed attention steadily re- 
flect upon his philosophical character. By some he has been extolled as the most 
original, inventive, and exalted genius of his age ; by others stigmatized as an univer- 
sal and dishonourable plagiarist ; but these are the extremes of panegyric and male- 
volence, each equidistant from candour and from truth. He was doubtless an acute, 

sagacious, and useful Philosopher; his zeal for the v.elfare of science was unremitting 

♦ 

and exemplary, and his affluence enabled him to pursue it upon an extensive and 
splendid scale. As an original discoverer, he bends before Black and Piiestley, and 
was inferior to Cavendish and Scheele ; but, as a theorist, he has few equals ; be was 
comprehensive, successful, and clear. If time has shaken his opinions, and loosen- 
ed his speb^ations, the change must be referred to the imperfect and progressive 
state of Chemistry, rather than to their inherent futility. In Natural Philosophy, the 
systems of Pythagoras, Ptolemy, Descartes, and others, have successively yielded to 
the satisfactorj^4|ijn^ e^parently stable simplicity of the Newtonian doctrines ; but the 
Newton of Chemistry is yet to come. 

It must be regretted, that those who have censured Lavoisier with the uucandid 

.and unacknowledged appropriation of the thoughts of others, have sOme grounds for 

11 
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the accusation. In bringing forward his theory of combustion, why did he smother 
the lucid opinions of Rey ttp^ Mayow ? why refuse praise-and. acknowledgment to Black, 
and Scheele, and Cavendi^ ? qr, why appropriate the discovery of oxygen, in the face 
of the prior, indisputable, hnd known claims, of his friend and contemporary Priestley P 
. These are questions we cannot now answer j but, those who have grounded harsh, in- 
discriminate, and'severe censure, upOn such accusations, have neither been animated 
by the independent spirit of true philosophy, nor guided by the unbiassed love of 
truth. It must be remembered, that Lavoisier was never fairly confronted by these 
rivals and antagonists ; that unintentional inadvertency often accompanies scientific 
ardour ; that, in the eagerness of pursuit, he may have neglected that whiqli, in a 
calmer hour, he would have seen, regretted, and acknowledged; and that, in the 
hurry of discussion and heat of controversy, he was suddenly summoned to eter- 
nity. ‘ 


^ Since writing tlic above, I have seen two scarce volumes of the posthumous works of Lavoisier in Mr 
Hatchett’s library at Roehampton. They consist, in great measure, of extracts from, and sketches of his 
different papers read before the Royal Academy of Sciences, but several original Observations and Essays 
are also dispersed among them,, They, in some degree, justify the observation which 1 have made in tlie 
text, that, had Lavoisier lived, he would have done merited justice to his predecessors and contemporaries, 
for he candidl}^ reviews their opinions, and compares them with his own ; at the same time, the following 
passage cannot he Regarded as perfectly candid towards Rey, who, as I have shown above, founded his ar- 
guments not upon hypothesis, but upon experiment. 

1 insert a long quotation, that there may be no misunderstanding upon the subject. 

After stating tlie prevailing phlogistic notions entertained at that period, he proceeds as follows : Tel 
i'toit Tetat des connoissances, lorsqu’une suite d’expericnces, entreprises en 177^ sur les diiferentes especes 
fVair, ou de gaz qui se degagent dans les effervescences et dans un grand nombre d’opcrations chiniiques, 
me firent connoitre, d’une maniere demonstrative, quelle etoit la cause de I'augmentation de poids, qu’acqui- 
erent les metaux lorsqu’on ]e5 expose a Taction du feu. J'ignorois alors ce quo Jean Rcy avoit ccrit d ce 
sujet en KiSO; et quand je Taurois connu, je n’aurois pu regardcr son opinion d cet ^gard, qiie comnie une 
assertion vague, propre d faire honneur au genic de Tauteur, mais qui ne dispensait pas les cliinii^tes de 
constatcr !a verite de son opinion par des experiences. J’^tois jeune, j’6tois ifouvellement entr6 dans la 
carriere des sciences, j’etois avide de gloirc, et je crus devoir prendre quelques precautions pour m’assurcr 
la propri^te de ma dccouverte. II y avoit d cette 6poque, une corrcspondance habituelle entre les savans 
do hVance et ceux d’Angleterre ; il regnoit entre les deux nations, une sorte de rivalit6 qui donnoit dc Tim- 
portance aux experiences nouvellcs, ct qui portoit quelquefois les 6crivains de Tune ou de Tautre nation, a 
les contester a Icur v6ritable auteur; je crus done devoir d^poser, le Novembre 177^» T6crtt suivant 
cachete, entre les mains du Secretaire dc T Academic. Ce depdt a cte ouvert a la seance du 6^^ Mai sui- 
vant, et mention du tout a faite en tdte de T6crit. II 6toit congu en ces termes • 

‘‘ I^y’a environ Imit jours qua j’ai d4couvert, que Ic soufre en brulant, loin deperdre de son poids, en 
acqui6roit au contraire ; e’est d dire, que d’une livre de soufre, on pouvoit retircr beaucoup plus d’une livre 
d’^cidc vitriolique, abstraction faite de Thumidite dc Tair ; il en est du mdme du phosphorc : cette augmen- 
tation dc poids vient d'unc quantity prodigieuse d’air qui se fixe pendant la combustion, et qui se combine 
avec les vapeurs. , 
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Though thete considerations do not exculpate our philosopher, they must be allow- 
ed to extenuate his failings— they should induce ns rather to soften the as- 

perities of bis scienti|^jdb|iracter, than toumagnify its’fahlts^instead of rejoicing that 
he was not perfect^ we should delight un his excells^^'; and should estimate his 
character as a Pbilosophec, not so much by the means he employed, as by the noble 


effects produced. 

Among many other subj^ts which engaged the attention of Lavoisier and his asso* 
dates, that of reforming the nomenclature of Chemistry deserves to be noticed a<! 
highly beneheial to the propaotion of the science, and as tending materially to faci- 
litate its acquisition. I am inclined, however, to think that, upon this point, too 
much credit has been given to the French school ; rage for innovation, and not zeal 
for improvement, seems often to have guided the undertaking; and terms, once 
deemed faultless, now appear not less absurd and objectionable than the fanciful 
names employed by the alchemical writers. 

As principals in the formation of the new nomenclature, we find the names of Guy. 
ton Morveau * and Fourcroy, two men who may certainly be considered as ornaments 
of their age and country. The former, amidst varied avocations, prosecuted Chemistry 


** Cette d^couverte que j’ai constat6e par dcs experiences que je regarde comme dtcisives, m’a fait pen- 
ser que ce qui s'obaervoit dans la combustion du soufre et du phosphore, pouvoit bien avoir lieu a I’tgard 
de tous les corps qui acquigrent du poids par la combustion et la calcination : et jc me suis persuade, que 
Vaugmentation de poids des chauv mCialliqueSy tenoit la m&me cause. L’experiencc a cumplcttement 
confirme mes conjectures : j*ai fait la reduction de la litharge dans dcs vaisseaux fennes, avec Tappartil dr 
Hales, et j'ai observe qu'il se degag6oit| au moment du passage dc la chauv en metal, une quantile conbi- 
d^rable d’ait, et que cet air formoit un volume au inoins miile fois pluf: grand que la quantitc dt. litharge 
employee. Cette d6couverte me paroissant une des plus int^ressaDle^ qui ait 6te faite dcpuis Stahl, j ai 
oru devoir m’en assurer la propri6t6, en faisant ie present d^dt entre les mains du Secretaire de TAca- 
ddmie, pour demeurcr secret jusqu'au moment od je publierai mes experiences." 

(Signg) LA^OISILu." 

En rapprocliant cette premiere notice de celle queyavois ddposde i TAcad^mie Ic 20*”^ Octobre pre- 
cedent, sur la combustion du phosphore, du memoirc que j*ai lu k I’Acaddmie Si sa seance publique dc 
P&ques 1773, enfin, dc ceux que j’ai successivement ppblids, il est ais6ide voir, que j’avois congu dcs 
1772, tout renaemble du systeme que j'ai publid depuis sur la combustion. Cette thdoric a laquellc j'ai 
doun6 de nOmbreux developpemens en 1777> et -que j’ai port6, presque des cette 6poque a I'dtat o\X elle est 
aujourdhui, n*a commence ^ etre ensignf^e par Fourcroy, que dans Tliyver de 1786 a 1767; elle n*a 
ftdoptde par Guyton Morveau, qu’a une dpnque postdrieure; enfin, en 1785 Berthollet &rivoit encore dans 
lo systdme du phlogiitique. Ceite theoriQ iieU done pas^ comme je Fentends dire^ la ihione des Chtmistes 
FranfoUi elle est kt niUnnt^ 9t c*est une propri^te que je reclame aupres de mes contemporains et de la 
postdritd*’* ^ 

^ Bom lit Dijon in 1737- Died at Paris in 1815. See hife by Dr Grrftaville in the Journal of Science 
and ArtSf Vol. III. p. 249- 
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with successrul diligence, and, had he given nothing else to the science, liis name de- 
serves to be transmitted to posterity, as the inventor of the #:«Mis of destroying infec- 
• tion by acid vapours, the.j^(^|p)t of which he first pointedij#ht|^ the year 1773. His 
first essay on the reform of tioinehclature was published in tne Journal de Physique 
for May 1782, and although it was strenuously o^^sed by the colossal power of the 
Royal Academy of Paris, the plan 'was not only afterwards approved, but pro- 
secuted by the eminent Chemists of that metropolis. . The different papers and corre- 
spondence relating to this subject are, in many respects, curious and interesting from ^ 
the difference of opinion which prevailed respecting the terms be adopted, and the ul- 
timate benefit likely to result from the reformation. 

Fourcroy Ms a well known name in the chemical world ; his works' rank aihong the 
most celebrated which France has produced in the science of Chemistry, thotigh they 
are sometimes deficient in candour, and sometimes in correctness. His labours were 
important, and his discoveries numerous, but they are, in many respects, so closely in- 
terwoven with those of contemporary Philosophers! that I have deemed it expedient 
to waive farther notice respecting their objects and merits. 

I have now brought my narrative to the conclusion of the last century, about which 
period Electricity began to assume importance as ,a chemical agent, and the Voltaic 
apparatus became a necessary implement of the laboratory. To this source, the new 
aspect which chemical science now wears, may principally be referred, and the his- 
torian, who shall in aftertimes record the advances that have been made in Chemistry 
during the last eighteen years, will recite triumphs of the human mind never excelled, 
and rarely eqiialled.-~I am apprehensive that the inquisitive eye will detect several 
omissions in the foregoing pages, although I have diligently endeavoured to record 
every important event in the general history of the science. Of many who have at- 
tained deserved eminence in the exclusive pursuit of its distinct branches, np mention 
has been made : 1 have looked with attention into their works, and am well aware of 
their individual merits ; but I should have swerved from the principal object of this 
Dissertation, that of recording discoveries, had 1 attempted even the superficial enu- 
meration of their infinitely varied applications. 


^ Born in Paris in 1755, where be died in 1809. 
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Page SS, Une for potash read soda. 
Page 53, last line, 1733 read 1773. 
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TO THE 

ENCYCLOPAEDIA BRITANNICA. 


CHEMI 

chciTiistiy. O INC E the publication of the article Chemistry, in 
O the Encyclop^Bilia Britannica^ that science has 
been so much extended and improved as to have 
acquired an entirely new character. And although 
we have given a nill account of a most important 
branch of this improvement in our article under 
the head Atomic Theohv, it is conceived, that a 
connected view of the present state of Chemical 
Philosophy, will add much to the utility of the pre- 
sent work. This we shall endeavour to give in the 
most condensed form consistent with perspicuity. 

Chemistry takes cognizance of all changes in the 
constitution of matter, whether effected by heat, 
mixture, or other means. Its general range, there- 
fore, is BO extensive, and the individual coses, re- 
<|Uiring explanation, so numerous, that Arrangement 
is of the first consequence to its successful study ; 
and, in the present state of our knowledge, it will 
be found most convenient to begin with the discus- 
sions relating to the general powers or properties of 
matter, and afterwards to proceed to the examina- 
tion of individual substances, and to the phenomena 
which they offer when presented to each other under 
circumstances favourable to the exertion of their 
mutual chemical agencies. 

The powers and properties of matter, connected 
with chemical changes, may be considered under 
the heads of 

1. Attraction. 

2. Heat. 

.S. Electricity. 

I. Attraction. 

•l\ ( traction may be regarded qp acting at sensible 
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and at insensible distances. In the former case, it Chembtr}'. 
is called gravitation. It is the power by which sub- 
stances are propelled towards the earth ; it exists in 
all known forms of matter, and acts directly as tlie 
mass, and inversely as the square of the Aistance: 

And, when restrained by inerthy 4t preserves the 
planetary bodies in their orbits, presides over their 
movements, and tends to confer upon the system of 
the universe that consummate Iiarmony which the 
genius of Newton has unveiled. 

Attraction is also exerted at insensible distances, 
and among the minutest atoms of matter. It thus 
preserves the form and modifies the texture of solids, 
gives a ^herical figure to fluids, and influences the 
mechanical characters of bodies ; and, when it ope- 
rates upon dissimilar particles, it produces their 
union, giving rise to now and infinitely varied pro- 
ductions. 

The results of attraction, as relating to the forms 
of matter, are influenced by the circumstances un- 
der which it has taken place. Sometimes the par- 
ticles are, as it were, indiscriminately collected ; in 
other cases they arc beautifully arranged, giving 
rise to regular and determinate figures. In this 
case, bodies of the same composition invariably af- 
fect the same form ; hence we are often enabled to 
infer the composition of n substance from accurate 
inspection of its external or mechanical characters. 

The regular polyhedral solids thus resulting from 
the influence of attraction upon certain kinds of 
matter, are usually called crystals, and the bodies are 
said to be susceptible of crystallization. To enable 
the particles of bodies to assume that regular form 
which crystals exhibit, it is obvious, that they must 
have freedom of motion, and, accordingly, the 6rst 

A 
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ChcmU^ Btep towards obtaining a body in its crystalline form, 
is to confer upon it cither the liquid or aeriform 
state. The former is usually effected by solution in 
water ; the latter by exposure to heat. When com- 
mon salt 16 dissolved in wateCi particles may be 
regarded as disposed at regttto^fitances throughout 
the fluid ; and if the quantWp^-^^ter be consider- 
able, the particles will be "asunder to exert 

reciprocal attraction; in other words* they will be 
more powerfully attracted by the water than by 
each other. If we now slowly get rid of a portion 
of the water by evaporation, the saline particles will 
gradually approach- each other, and they will ag- 
gregate according to certain laws, producing a re- 
gular solid of a cubic form. Th 6 regularity of this 
figure will be influenced by the rapidfty of the eva- 
poration ; if the process be slowly conducted, the 
particles unite with great regularity ; if hurried, the 
^crystals are irregular and confused. In common 
cases, the evaporation may be continued till a pel- 
licle forms upon the surface of the solution, which 
indicates, that the attraction of the saline particles 
for each other, is becoming superior to their attrac- 
tion for the water. The formation, therefore, of a 
superfleial pellicle is the common criterion of the 
fitness of a solution for crystallization ; but where 
the object is to obtain very regular and very large 
crystals, the evaporation must be much slower, and 
carried to much less extent ; even spontaneous eva- 
poration, or that which takes place at common tem- 
peratures, must be resorted to. There are certain 
bodies which may be dissolved or liquified by heat, 
and, durhig slow cooling, may be hiade to crystallize. 
This is the case with many of the metals, and with 
sulphur. Some other substances, when heated, 
readily assume the state of vapour, and, during 
condensation, present regular crystalline forms, such 
as iodine, benzoic acid, camphor, &c. The hard- 
ness, brilliancy, and transparency of crystals, often 
depend upon their containing water, which some- 
times exists in large quantities. Thus, sulphate of 
soda, in the stale of crystals, contains more than half 
its weight. This is called xvater of crystallization. 
Some salts part with it by simple exposure to a dry 
air, when they are said to effloresce ; but there are 
other salts which deliquesce* or attract water from 
the atmosphere. 

CrystalJiza- Crystallization is accelerated, by introducing into 
the solution a nucleus, or solid body, upon which 
the process begins; and manufacturers often avail 
themselves of this circumstance. Thus we see su- 
gar-candy crystallized upon strings, and verdigris 
upon sticks. There arc cases in which it is particu- 
larly advantageous to put a few crystals of the dis- 
solved salt into the solution, which soon cause a 
crop of fresh crystals; and in some instances, if 
there be two salts in solution, that will most readily 
separate, of which the crystals have been introduced. 
A strong saline solution, e ^fludcd from the air, will 
frequently crystallize '&e instant that air is admitted, 
— a circumstance referred to atmospheric pressure. 
In other cases, agitation produces the same effect. 


These phenomena seem connected with the doctrine 
of latent heat. The presence of light also influences 
tile process of crystallization. Thus we see the 
crystals collected in camphor bottles in druggists’ 
windows always roost copious upon the surface ex- 
posed to light ; and if we set a solution of nitre in a 
room which hA|, 4 !tlieAlight admitted only through a 
small hole in tiilo iphidow-sh crystals will form 
most abundantly upoh the side of the basin exposed 
• to the aperture through which the light enters. 

. We may now proceed to examine the structure of 
crystallized bodies, upon which the Theories (f “Cry^ 
siatlizaiion are founded. This inquiry exposes the 
connecting link between Chemical and Mechanical 
properties of bodies. 

It is commonly observed, that crystallized bodies 
affect one form in preference to others. The fluor 
spar of Derbyshire crystallizes in cubes : so docs 
common salt. Nitre assumes the form of a six- 
sided prism, and sulphate of inugiu\sia that of a 
four-sided prism. These forms are liable to vary. 
Fluor spar and salt crystallize sometimes in the form 
of octoedra, and there are so many forms of carbo- 
nate of lime, that it is difficult to select that which 
most commonly occurs. 

Home de Lisle referred these variations of form 
to certain truncations of an invariable primitive 
nucleus ; and Gahn afterwards observed, that when 
a piece of calcareous spar was carefully broken, all 
its particles were of a rhoniboidal figure. This in- 
duced Bergman to suspect the existence of a pri- 
mitive nucleus in all crystallized bodies. When 
liaiiy* entered this field of inquiry, lie not only 
corroborated the opinions of Bergman, and submitted 
former hypotheses to experimental proof, but traced 
with much success the laws of crystallization, and 
pointed out the modes of transition from primitive 
to secondary figures. 

Those who are in the habit of cutting and polish- 
ing certain gems, have long known that they only 
afford smooth surfaces when broken in one direc- 
tion ; and that in others the fracture is irregular 
and uneven. This is the case with crystallized 
bodies in general. If we attempt to split a cube of 
fluor spar with the blade of a knife, assisted by a 
hammer, we shall find that it will only yield kind- 
ly in the direction of the solid angles ; and pursuing 
the division in these directions, an octoedron will be 
the resulting figure, 
as in this diagram. 

In splitting a six- 
sided crystal of cal- 
careous spur, wc find 
that, of the six edges 
of the superior base, 
three alternate edges 
only will yield to the 
blow; those, for in- 
stance, marked o, 6 , 
c ; and the division 
will take place in a 
plane inclined at an 
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* Traits de Mineralogies Paris, 1801 . 
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Chaniitiy. angle of 45’. The three intermediate edges resist 
this division. But in dissecting the inferior base of 
tlie crystaJ, the intermediate edges will al^e yield, 
namely n, 5, c. If we continue this dissection in the 
same directions, we shall at 
length obtain the obtuse 
rhomboid, which is seen in 
this diagram in its relative 
Situation to the including 
prism. 

We thus then arrive at 
the primitive form of the 
calcareous spar, and from 
whatever secondary form it 
has been obtained, it is al- 
ways a rhomboid, having 
obtuse angles of 105^. But 
an obtuse rhomboid is also 
the primitive form of other 
bodies, us of pearl spar, 
iron spnr, and tourmalin. 

But here the inclination of 
the surface points out a 
diftcrcnce. Thus the pri- 
mitive angle of pearl spar is 106® 5', of iron spar 
107 ^',* and of tourmalin 113® 10 '. 

These instances show the necessity of being pro- 
vided with instruments for measuring the angles of 
crystals with nice accuracy ; they are termed gonio- 
meters. The reflective goniometer, invented by Dr 
Wollaston, f is the most useful of these instruments. 
It enable.<4 us to determine the angles even of minute 
crystals with grMt accuracy ; a rav of light reflect- 
ed from the surface of the crystal being employed 
06 radius, instead of the surface itself. 

In following the method above described, having 
obtained six primitive forms, 

1. The cube, parallelopipedoni drc. 

2. The tetraedron. 

3. The octoedron. 

4. The hcxangular prism. 

5. The rhombic dodecaedron. 

6. The dodecaedron with triangular faces. 

These primitive forms, by further mechanical 
analysis, may be reduced to three integral elements. 

1. The parallelopiped, or simplest solid, having six 
surfaces parallel, two and two. 

2. The triangular, or simplest prism, bounded by 
flve surfaces. 

3. The tetraedron, or simplest pyramid, bounded 
by four surfaces. 

The secondary forms arc supposed to arise from 


decrements of particles taking place on diflerent Chemi^^ 
edges and angles of the primitive forms. Thus a 
cube, having a series of decreasing layers of, cubic 
particles upon each of its six faces, will become 
a dodecaedron, if the decrement be upon the 
edges ; but an qctoedron, if upon the angles ; and 
by irregular lntei(1tl^ed{ate and mixed decrements, 
an infinite variety ^ of /secondary forms would en- 
sue. 

But in crystallography we meet with appearances 
which Hauy's theory but imperfectly explains. A 
slice of Derbyshire spar, for instance, obtained by 
making two successive and parallel sections, may be 
divided into acute rhomboids ; but these are not the 
primitive form of the spar, because, by the removal 
of a tetraedron from each extremity of the rhom- 
boid an octoedron is obtained. Thus, as the whole 
mass of fluor may be divided into tetraedra and oc- 
toedra, it becomes a question which of these forms 
is to be called primitive, especially as neither of 
them can fill space without leaving vacuities, nor 
can they produce any arrangement sufficiently stable 
to form the basis of a permanent crystal. To ob- 
viate this incongruity, Dr Wollaston has very in- 
geniously proposed to consider the primitive parti- 
cles as spheres, which, by mutual attraction, have 
assumed that arrangement which brings them as 
near as possible to each other. When a number of 
similar balls are pressed together in the^ same plane, 
they form ecjuilatcral triangles with each other ; and 
if balls so placed were cemented together and after- 
wards broken asunder, the straight lines in which 
they w'ould be disposed to separate, would form 
angles of 60® with each other. A single ball, placed 
any where on this stratum, would touch three of the 
lower balls, and the planes toucliing their surfaces 
would then include a regular tetraedron. A square 
of four balls, with a single ball resting upon the 
centre of each surface, would form an octoedibn, and 
upon applying two other balls at opposite sides of 
this octoedron, the group will represent the acute 
rhomboid. Thus the difficulty of the primitive form 
of fluor, above alluded to, is done away, by assuming 
a sphere as the ultimate molicula. By oblate and 
oblong splieroids other forms may be obtained'. The 
subject of crystallization has more lately engaged 
the attention of Mr J. F. Daniell, || and his re-^ 
searches have produced some singular confirmations 
of Dr Wollaston's hypothesis. If an amorphous 
piece of alum be immersed in w'ater, and lefl quietly 
to dissolve, at the end of about three weeks we shall 
observe that it has been unequally acted upon by 
the fluid : the mass will present the forms of oo 
toedra, and sections of octoedra, as it were carv- 
ed or stamped upon its surface, as seen in these 
figures : 


♦ Wollaston. Phil. Trans. 1£I12. 

■f Phil. Trans. I8O9. 

^ X Phil. Trans. 1813. Some acute remarks on the formation of crystals may be found in Hooke’s ATr 
crographia0> • 

11 Quarterly Journal of Science and the Arts, Vol. I. 




Clwmistry. XIh» appear- 
aace is pro- 
duced when 
the attraction 
of the water 
for the solid 
is imrly coun- 
terbalanced 
by its metha- 
nical texture. 

Ibe crystals 
produced by 
this species of 
dissection, are 
highlycurious 
from their mo- 
dificationsand 
^ relative posi- 

tions, as the 
same group 
present the 
primitive form 
as w'cll as its 
truncations 
and decre- 
ments. Other 
salts yield 

other figures, and by more complicated chemical 
action, as of acids upon carbonate of lime, the 
metals, analogous results arc obtained. Herc^ 
then, instead of dividing a crystal by mechanical' 
' force, its structure is gradually developed by the 

process of solution. In these cases two circum- 
stances arc particularly remarkable : the crystals 
are different, and their forms vary with the differ- 
ent faces of the original mass. In one direction 
wo observe octoeilra and sections of octoedra; in 
another, parallelograms of every dimension, modified 
with certain determinate intersections. 

If, in either of these jiositions, wc turn the mass 
upon its axis, the same figures will be perceived at 
every quadrant of a circle ; and, if we suppose the 
planes continued, they will mutually intersect each 
other, and various geometrical solids will be con- 
structed. Iri this way, alum alone fuimishes octo- 
tidrons, tetiaedroniu, cubes, four and eight-sided 
prisms, either with plain or pyrapiidal terminations, 
and rhombic parallelopipedons. It is evident, then, 
that no theory of crystallization can be admitted, 
which is not founded upon such a disposition of con- 
stituent particles, as may furnish all these modifica- 
tions, by mere abstraction of certain individuals from 
the congeries, without altering the original relative 
position of those which remain; and these conditions 
may be fulfilled by such an arrangement of spheri- 
cal particles, as would arise from the combination of 
an indefinite number of balls endued with mutual at- 
traction, and no other geometrical solid is adequate 
to the purpose ; and vyrhere 1|pdics furnish crystals 
differing from the octoedral series, an analogous ex- 
planation is furnished, by supposing their constituent 
particles ta.^nsist of oblate spheroids, whose axes 
bear d flerent proportions to each other in different 
substances. Hence w e may also conclude, that the 
internal structure of all crystals of the same body is 
alike, however tlie external shapes differ. In corro- 



boration of the above hypothesis, Vc may remark, Chembt 
that the hexaedron is, of all geometrical figures, that 
which includes the greatesit capacity under tlic least 
surface. If, therefore, the ultimate particles of crys- 
talline bodies be spheres or spheroids, the greatest 
possible number in the deast space will be included 
in this form. Ijt is probable that the exterior shape 
of every crystal is determined by the nucleus first 
formed by a certain definite number of particles', 
which, by the power of mutual attraction, overcome 
the resistance of the medium in which they were 
suspended, or from which they were separated. This 
number may vai^ with the solvent, or other contin- 
gent circumstances. Four spherical particles, thus 
united) would balance each other in a tetraedral 
group, six in an octoedral group, and each would 
present particular points of attraction to which all 
subsequent deposits would he directed. Now^, let us 
imagine two nuclei formed in the same solution, 
whose axes run in contrary directions ; their increase 
will consequently be in contrary directions, and each 
will attract a particular system of particles from the 
surrounding medium. If these two systems should 
cross each other in their course, a greater nuinher 
will be brought within the sphere of mutual reaction 
at the point of junction, and they ought to arrange 
themselves in the least possible compass. The facts 
here answ'er to the theoiy. If w e select any crystals, 
having others crossing them nearly at right angles, 
and separate them, the points of junction invariably 
present an hexaedral arrangement. 

In connection with chemistry, the theory of crys- 
tallization opens a new avenue to the science, and 
frequently enables us to ascertain directly that wliich, 
independent of such aids, could only be arrived at 
by an indirect and circuitous route. We frequently 
read the chemical nature of substances in their me-, 
chanical forms. To the mineralogist, an intimate 
acquaintance with the crystalline forms and modifica- 
tions of natural bodies is essentially rerjuisite. In- 
deed, the theory of crystallization may he consider- 
ed as one of the great supports of that useful branch 
of natural history, and it is to the indefatigable ex- 
ertions of Hatty that much of its present perfection 
is to be referred. In the arts, the process o(‘ crys- 
tallization is turned to very valuable account, in the 
separation and purification of a variety of suh- 
StADCCS. 


We have hitherto considered Attraction as dispos- riicmual 
ing the particles of bodies to adhere, so as to form Aftimty- 
masses or aggregates, and, in many instances, to ar- 
range themselves according to peculiar laws, and to 
assume regular geometrical figures. Wc are now to 
regard this power as operating upon dissimilar par- 
ticles, as pjiiiesiding over the composition of bodies, 
and as producing their chemical varieties. This is 
Chemical Attraction or Affinity. If, into a 
glass vessel, exhausted of air, be introduced some 
sulphur, and copper filings, and heat be applied ^so as 
to melt the former, it will presently combine with the 
latter. We observe, as the results of this attraction 
between the sulphur and copper, 1. That the sub- 
stance produced has not the intermediate properties 
of its elements, but that it presents new characters. 

2. Tliat much heat and light are evolved during the 



aiemiitrjr. mutual action, 3. That Bulplur and copper will 
unite in certain proportions only. In liquids and 
gases, similar changes of properties may be exhibit- 
ed, and, in many cases, a change of form or state re- 
sults. Thus the combination of aeriform bodies pro- 
duces a solid, as when muriatic and ammoniacal 
gases produce the solid salt called muriate of ammo- 
lya. Solids also produce liquids, and liquids gases. 
In all cases of true cliomical combination, the pro- 
perties of the compound differ essentially from those 
of its component parts, anti a series of new bodies, 
possessed of distinct and peculiar characters, are 
produced. Such operations are not confined to art. 
Nature presents tluMn on an extended scale, and, in 
connection with tiie functions of life, renders them 
subservient to the most exalted purposes. 

The new chemical powers, therefore, that bodies 
acquire in consequence of combination, are often ex- 
tremely remarkable, and can only be learned by cx~ 
periment. It frequently happens that inert bodies^ 
produce inert compounds, and that active substances 
remain active when combined ; but the reverse often 
occurs. Thus oxygen, sulphur, and water, in them- 
selves tasteless and comparatively inert, produce 
oil of vitriol when chemically combined ; and potash, 
which is a powerful caustic when combined with oil 
of vitriol, forms a salt possessed of little activity. 
As chemical action takes place among the ultimate 
or constituent elements of bodies, it must obviously 
bv* opposed by the cohesion of their particles, and 
. chemical attraction is often prevented by mechanical 
aggregation. A piece of the metal antimony, put 
into the gas called chlorine, is only slowly and su- 
perficially acted upon ; but if the mechanical aggre- 
gation be previously ditiiinislied, by reducing the 
metal to powder, it in that state rapidly unites with 
the gas, and burns the instant that it is introduced. 
Heat increases the chemical energies of bodies. Its 
effects are someLimes only referable to the diminu- 
tion of adhesion by expansion, but in other cases arc 
peculiar and complicated, as will be showii under 
tlie sections on Heat and Electricity. 

13odies arc possessed of very different attractive 
powers, and if several be brought together, those 
which have the strongest mutual affinities enter first 
into union. Thus, if nitric acid be poured upon a 
mixture of lime and magnesia, it dissolves the for- 
mer in preference to the latter earth. The know- 
ledge of this fact enables us to separate bodies when 
united, or to perform the process of decomposition. 
Thus, if I add an aqueous solution of lime to a solu- 
tion of magnesia in nitric acid, the latter earth is 
thrown dow'n or precipitated, and the lime occu- 
pies its place in the acid. 

Decomposition is effected under a variety of cir- 
cumstances, and by many methods ; but it is com- 
monly described by chemists as Simple and Com- 
plex, or Single and Double. 

In cases of simple attraction or affinity, one body 
separates another from its combination with a third. 
Thus, when potash is added to a solution of sulphate 


of zinc (composed of sulphuric acid and oxide of Chcinifitiy. 
zinc), the oxide of zinc is separated, and sulphate of 
potash is produced. 

In coses of double decomposition, two new com- 
pounds arc produced; as when n solution of nitrat 
of barytes is mixed wiH^aolution of sulphate of soda, 
the resuks are a preci|[ii^e of sulphate of barytes, 
and a solution of nitrat of soda. 

It is obvious, from the uniform results of chemical 
action, that affinity must be governed by Certain de- 
finite laws, by which its results arc determined, and 
upon which its uniformity depends. Attention was 
first called to this subject by Mr Higgins in 1789** 

He conceived that chemical attraction only prevailed 
between the ultimate particles of simple elementary 
matter and between compound atoms; and, in ap- 
plying this idea to chemical theory,- he expressed by 
numbers the relative forces of uttruclion subsisting 
between the differcni kinds of ultimate particles and 
atoms of matter. 

These views were subsequently extended and im- 
proved by Mr Dalton, f and have since engaged 
the attention of some most eminent chemical phi- 
losophers; among whom we may enumerate (iay 
Lussac and Berzelius, Davy, Wollaston, and Thom- 
son. 

The atomic doctrine, or theory of definite proper- Definitt* 
tions, has been much blended with hypothetical Propyrtioii-^. 
views; but it will be most satisfactorily and usefully 
considered as an independent collection of facts. 

When bodies unite so as to form one compound 
only, that compound, under whatever circumstances 
it is produced, whether by nature or art, always con- 
tains the same relative proportions of its components ; 
and where two bodies unite in more than one pro- 
portion, llic second, third, &c. proportions arc mul- 
tiples or divisions of the first. This law is well exhi- 
bited in the combinations of gaseous bodies. These 
are seen to unite in simple ratios of volume. Wa- 
ter is composed of hydrogen and oxygen, and 1 
part by weight of the former gas, unites to 7,5 of 
the latter. The specific gravity of hydrogen, com- 
pared with that of oxygen, 
is as 1 to 15: it is obvious, 
therefore, that one volume 
of hydrogen unites to half 
a volume of oxygen, and 
that the composition of 
water will be represent- 
ed by weight and volume 
thus : 

Muriatic acid gas consists 
of hydrogen, and 33^ by 
weight of chlorine. The 
relative specific gravities of 
these gases are as i to 
33,5. It is obvious, there- 
fore, that they combine in 
cqu^ volumes, and that 
muriatic acid gas may be 
thus represented. 


I. 

7,S 

O. 

H. 



of 1 part by weight 


1. 

3 3jS 

H. 

c. 


* A Comparative Vlevo of the Phlogistic and Antiphlogistic Theories^ London, J789. 

+ NctK> System <f Chemical Philosophy n Manchester, 1810. 



Carbonic acid unites to potash in two propor- 
ttona^ and forms two definite compounds. In^he 
one, 70 parts of potash are combined with 30 of car- 
bonic aejid ; in the other, 70 of potash are united to 
60 of carbonic acid. Lead combines witti oxygen 
in three proportions'; the 6rst compound consists of 
lOD l.ead 8 oxygen, the'^il^6nd of 100 + 12, the 
third of 100 + lO- 

Bodies are always obedient to these laws of union ; 
and, in whatever way they are produced, their com- 
ponent parts exist in the same relative proportions. 

\ 

Heat. 

Heat may be considered os a power opposed to 
Attraction, for it tends to separate the particles of 
bodies ; and wlienever a body is heated, it is also 
expanded. Expansion is the most obvious and fa- 
miliar effect of heat ; and it takes place, tliough in 
different degrees, in all forms of matter. Solids are 
the least expansible, — liquids expand more readily 
than solids,— and gases or aeriform bodies more than 
liquids. When a body has been expanded by heat, 
it regains its former dimensions when cooled to its 
former temperature. Different bodies expand dif- 
ferently when equally heated. The metals are the 
most expansible solids ; but among them, zinc ex- 
pands more than iron, and iron more than gold. 
Liquids differ also in their relative expansibilities. 
£ther is more expansible than spirit of wine, and 
spirit more than water, and water more than mer- 
cury., Those liquids are generally most expansible 
which boil at the lowest temperature. In all pure 
gfiSeous bodies, the rate of expansion for similar 
increase of temperature is similar : 1 00 measures 
of air, when heated from the freezing to- the boil- 
ing point of water, suffer an increase in bulk =: 37>5 
arts at mean pressure. As heat increases the 
ulk of all bodies, it is obvious that change of tem- 
perature is constantly producing changes in their 
density or specific gravity, os may be easily demon- 
strated in fluids wlierc there is freedom of motion 
among the particles. If 1 apply heat to the bottom 
of a vessel of water, the heated part expands and 
rises, while a cold or denser stratum occupies its 
place. In air, similar currents are continually pro- 
duced, and the vibratory motion observed over 
chimney pots, and slated roofs M'liich have been heat- 
ed by the sun, depends upon this circumstance. 
The warm air rises, and its refracting power being 
less than that of the circumambient colder' air, the 
currents are rendered visible by the distortion of 
objects viewed through them. There is only one 
strict exception to the general law of expansion by^ 
heat, and contraction by cold ; this is in die case of 
water, which expands considerably when it ap- 
proaches its freezing point. 

Principle of If mix equal quantities of the same fluid at 
Thermome- different temperatures, th ^ ilpold portion will expand 
as much as the hot portion contracts, and the re- 
sulting temperature is the mean ; so that it appears, 
that as mqSl heat as is lost by the one portion is 
gained by the other. Upon this principle; thermo- 


meters are constructed. A common thermometer CJusml 
consists of a tube terminated at one end by a bulb, 
and closed at the other. The bulb and part of the 
tube are filled with a proper liquid, generally mer- 
cury, and a scale is applied, graduated into equal 
parts. Wherever this instrument is applied to bo- 
dies of the same temperature, the mercury, being 
similarly expanded,, indicates the same degree of 
heat. In dividing the scale of a thermometer, , tKe 
two fixed points usually resorted to are the freezing 
and boiling of water, which always take place at tlie 
‘ same temperature, when under the same atmospheric 
pressure. The intermediate part of the scale is di- 
vided into any convenient number of degrees ; and 
it is obvious, that all thermometers thus constructed 
will indicate the same degree of heat Avhen exposed 
to the same temperature. In thc^ centigrade ther- 
mometer, this space is divided into 100” ; the freez- 
ing of water being marked 0, the boiling ])uiiit 100”. 

In this country we use Fahrenheit’s scale, of which 
the 0° is placed at 32^ below the freezing of water ; 
which, therefore, is marked 32”, and the boiling 
point 212”, the intermediate space being divided 
into 180”. Another scale is Reaumur’s; the freez- 
ing point is 0”, the boiling point = 80”. These are 
the princqial thermometers used in Europe. Each 
degree of Fahrenheit s scale is equal to of a de- 
gree on Reaumur's; if, therefore, the number of de- 
grees on Fahrenheit's scale, above or below the 
fi'eezing of water, be multiplied by 4, and divided by 
p, the quotient will be the corresponding degree of 
Reaumur. 

Fahrenheit. Reaumur. 

68” — 32” =: 36 X 4 = 144 9 == I6” 

212” — 32” = 180 X 4 = 720 -r- 9 = 80” 

To reduce the degrees of Reaumur to those of 
Fahrenheit, they are to be multiplied by 9, and di- 
vided by 4. 

Reaumur. Falircnlic-it. 

16” X 9= 144 -r- 4=z .36”-f32”= 6S 
80 X 9 = 720 ^ 4 = 180 + 32 = 212 

Every degree of Fahrenheit is equal to ^ of a de- 
gree on tile Centigrade scale ; the reduction, there- 
ibre« is as follows. 

Folirenlicit. Centigrade. 

212 — 32 = 180 X 5 = 900 -f- 9= 100” 

Centigrade. Fahrenheit. 

100 X 9 = 900 5 = 180 -t- 32 = 212” 

Where a thermometer is intended to measure very 
low temperatures, spirit of wine is employed in its 
construction, os that fluid has never been frozen, 
whereas the low temperature at which it boilsf ren- 
ders it unfit for measuring high temperatures. 
Quicksilver will indicate 500”, but freezes at — 40”. 

Air is sometimes resorted to as indicating very small 



rhcmitftry. changes of temperature ; and of air thermometers, 
that described by 
Professor Leslie.* 


under tlie name 
Differential of the Differential 
riicrmonic^/Xhermorneter, is 
. the best. It con- 
sists of two large 
X glass bulbs con- 
* talnUig air, united 
by a tube twice 
bent fit right an- 
gles, containing 
coloured sulphu- 
ric acid. When 
a hot body ap- 
proaches one of 
the bulbs, it 
drives the fluid to- 
wards the other. 
The great advan- 
tage of this in- 
strument in deli- 
cate experiments 
is, that general 
changes of the at- 
mosphere's tem- 
perature do not 
affect it, but it 
only indicates the 
difference of tem- 



perature between the two balls. 

The relative quantities of heat which different bo- 
dies in the same state require to raise them to the 
same thermometric temperature, is called their spe- 
cific heat, and those bodies which require most heat 
are said to have the greatest capneify for lieat. That 
the quantity of heat in different bodies of the same 
temperature is different, was first shown by Dr 
Black, in his lectures at Glasgow, in 176'j2* 

It has been stated as a proof of the accuracy of 
the thermometer, that equal volumes of the same 
fluid, at different temperatures, give the arithmetical 
mean, on mixture. Thus, the temperature of a pint 
of hot and a pint of cold water is, after mixture, as 
near as possible half-way between the extremes. 
The cold water being of a temperature of 50% and 
the hot of 100®, the mixture raises the thermometer 


to 75®. But if a pint of quicksilver at 100® be mix- 
ed with a pint of water at 50®, the resulting tempe- 
rature Is not 75®, but 70® ; so that the quicksilver 
lias lost t>0®, whereas the water has only gained 20®. 
Jlence, it appears, that the capacity of mercury for 
heat is less than that of water ; and if the wight of 
the two bodies be compared, which are as 13,3 to 1, 
tlieir capacities will be to each other as If) to 1. 

In cases where the specific heat of bodies is to be 
ascertained, it is convenient that water should be 
the standard of comparison, or = 1. The following is 



a general ffirmula for determining the specific heat of Cb^OitiT* 
bodies, from the temperature resulting from the mix- 
turc of two bodies at unequal temperatures, what- 
ever be their respective qualities.^ J^ultiply the 
weight of the water by the difference between its 
original temperature, and that of the mixture. Al- 
so, multiply the weight of the other liquid, by the di& 
ference between its temperature and that of the 
mixture ; divide the first product by the second, 


and the quotient will express the specific heat of the 
other substance, that of Water being = 1. Thus, 
20 ounces of water at 105®,' mixed with 12 ounces 


of spermaceti oil at 40®, produce a temperature of 
90®. Therefore, multiply 20 by 15 (the difference 
between 105 and 90) = 300. And multiply 12 by 
50 (the difference between 40 and 90) = 600. 

Then 300, -f- 600, = which is the specific heat 
of oil ; that is, water being 1, oil is 0,5. 

The capacities of bodies for heat have considera- Capacitieh 
ble influence upon the risite at which they are heated 
and cooled. Those bodies which are most slowly 
heated and cooled have generally the greatest capa- 
city for heat. Thus, if equal quantities of water and 
quicksilver be placed at equal distances before the 
fire, the quicksilver will be more rapidly heated than 
the water, and tlie metal will cool most rapidly when 
carried to a cold place. Upon this principle, Professor 
Leslie ingeniously determined the specific heat of 
bodies, observing their relative times of cooling a 
certain number of degrees, comparatively with wa- 
ter, under similar circumstances. 

The Calorimeter, invented by Lavoisier for deter- 
mining the specific heat of bodies, is an inaccurate 
instrument. 


The capacity of gases and vapours differs with the 
nature of the gas, and with its density. In gases 
dilatation produces cold, and compression excites 
heat. A thermometer suspended in the receiver of 
tlie air-pump sinks during exhaustion, and sudden 
compression of air produces heat sufficient to inflame 
tinder. In liquids, too, condensation diminishes ca- 
pacity for heat ; hence the mixture of spirit and wa- 
ter, and of oil of vitriol and water, evolves heat. 
The increased capacity which air acquires by rare- 
faction has its influence in modifying natural tempe- 
ratures. The air, becoming rarer as it ascends, ab- 
sorbs its own heat, and hence becomes cold in pro- 
portion as it recedes from the earth s surface : thuB 
moisture, rain, or snow, are thrown down on the 


mountain tops. 

When different bodies are exposed to the same 
source of heat, they suffer it to pass through them 
with very different degrees of velocity, or they have 
various conducting powers in regard to heat. A- 
mong solid bodies, metals are the best conductors. 
And silver, gold, and copper, arc better conductors 
than platinum, iron, and lead. Next to the metals, 
we may, perhaps, place the diamond, — then glass, » 
then siliceous and hard stony bodies in general, ~ 


of Heat, by John Leslie. London, 1604, 
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Chern iy* then soft and porous earthy ^bodies, and wood,-««nd» 
lastly, down, leathers, wool, and other porous articles 
of clothing. 

Liquids and 'gases aire very imperfect conductors 
of heat, and heat is generally distributed through 
them by a change of specific gravity, as before 
stated. 

If we apply heat to the upper surface of any fluid, 
it will with great difficulty make its way downwards. 
Count Rumford considered fluids as non-conductors 
of heat ; but the more accurate researches of Dalton, 
Hope, Murray,* and Thomson, f have demonstrated 
that they do conduct, though very imperfectly. 
Experiments on the conducting power of air are 
complex and difficult, and the results hitherto ob- 
tained arc unsatisfactory. They are interfered with 
by several circumstances presently to be noticed. 

The different conducting powers of bodies is 
shown in the application of wooden handles to metal- 
lic vessels, or a stratum of ivory or wood is inter- 
posed between the hot vessel and the metal handle. 
The transfer of heat is thus prevented. Heat is con- 
fined by had conductors ; hence clothing for cold 
climates consists of woollen materials ; hence, too, 
the walls of furnaces are composed of clay and sand. 
Confined air is a very bad conductor of heat ; hence 
the advantage of double doors to furnaces, to pre- 
vent the escape of heat, and of a double wall, with 
an interposed stratum of air, to an ice house, which 
prevents the influx of heat from without. From the 
different conducting powers of bodies in respect to 
heat, arise the sensations of heat and cold expe- 
rienced upon their application to our organs, though 
their thermometric temperature is similar. Good 
conductors occasion when touched a greater sensa- 
tion of heat and cold than bad ones. Metal feels 
cold because it readily carries off the heat of the 
body ; and we cannot touch a piece of metal im- 
mersed in air of a temperature moderate to our 
sense. 

Latent Heat. Heat has great influence on the forms or states of 
bodies. When we heat a solid, it becomes fluid or 
gaserous; and liquids are converted into ath-iform 
bodies or vapours. Dr Black investigated this effect 
of heat with singular felicity, and his researches rank 
among the most admirable effects of experimental 
philosophy, j; During the liquefaction of bodies, a 
quantity of heat is absorbed, which is essential to the 
state of fluidity, and which does not increase the 
sensible or thermometric temperature. Consequent- 
ly, if a cold solid body, and the same body hot and 
in a liquid state, be mixed in known proportions, the 
temperature after mixture will not be the propor- 
tional mean, as would be the case if both were liquid, 
but w’ill fall short of it ; much of the heat of the hotter 
body bcin^ consumed in rendering the colder solid 
liquidy before it produces any effect upon its sensible 
temperature. Equal parts of noaier at 32^ and of 
toeder at 212^ will produce on mixture a mcan ’tetn- 


perature of 122°. But equal parts of ke at 32° and Chyii^. 
of water at 212° will only produce (after the lique- 
faction of the ice) a temperature of 52°, the greater 
portion of the heat of the water being employed in 
thawing the ice, before it can produce any rise of 
temperature in the mixture. To heat thus insensible. 
or combinedy Dr Black applied the terra latent heat. . 

The actual loss of thermomctric heat in these cases ' ^ 

%as thus estimated 2 a pound of icc at 32° was put ' 
into a pound of water at 172°; the ice melted,, p.fid ' 
the temperature of the mixture was 32°. Here the 
water was cooled 140°, while the tcmperatitres^^ 
was unaltered.; tiiat is, 140° of heat disappeared, — 
their effect betdg not to increase temperature, but 
to increase fluidity. 

The same phenomena arc observable in all cases 
of liquefaction, and we produce artificial cold, often 
of great intensity, by the rapid solution of certain 
saline bodies in water. When fluids are converted 
into solids, their latent lieat becomes sensible ; con- 
gelation therefore is to surrounding bodies a heating 
process, and liquefaction a cooling process. 

When liquids are. heated, they acquire the gaseous 
form, and become invisible elastic fluids, possessed of 
the mechanical properties of common air. They re- 
tain this form or state, as long as their temperarnre re- 
mains sufficiently high, hut reassuinc the solid form 
when cooled again. Different fluids pass into the aLhi- 
form state at different temperatures, or ihcir boiling 
points arc different ; they arc also regulated by the 
density of the atmosphere. If we diminish atmosphe- 
ric pressure, we lower the boiling point. VV'hen the 
barometer is at 28 inches, water will boil at a lower 
temperature tlian wlien it is at 31 inches. Water 
under mean atmospheric pressure boils at 212°. At 
the top of Mont Blanc, Saussure found that it boiled • 

at 187®, M) that the heights of mountains, and even 
of buildings, may be calculated by reference to the 
temperature at which water boils upon their sum- 
mits. The Reverend Mr Wollaston has lately de- 
scribed to the Royal Society, the method of con- 
structing a thermometer of extreme delicacy, ap- 
plicable to these purposes. In the vacuum of on 
uir-pump, fluids boil at temperatures considerably 
below their ordinary boiling points. 

The conversion of a liquid into vapour, is always 
attended with great loss of tbermometric heat, and, 
as liquids may be regarded os compounds of solids 
and heat, so vapours may be considered as consist- 
ing of a similar combination of heat with liquids ; in 
other words, a great quantity of heat becomes latent 
during the formation of vapour. This is easily il- 
lustrated by immersing a thermometer into a vessel 
of water placed over a lamp. The quicksilver rises 
to 212°, the water then boils, and although the 
source of heat remains, neither the water nor the 
steam acquire a higher temperature than 212® ; the 
heat then becomes latent, and is consumed in the 
foimation of steam. 


i- 
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cniuisfir. 


Chemiitr 7 . To ascertain the absolute loss of thermoiuetric 
heat in this case^ Dr Black * instituted the following 
experiments : He noted the time required to raise a 
certain quantity of water to its boiling point ; he 
.then kept up the same heat till the whole was eva- 
/porated, and marked the time consumed by the 
Z' whole process ; it was thus computed to *What height 
the temperature would have risen, supposing the rise 
to^vc gone on above 212^ t in the same ratio as be- 
lo^t, and as the temperature of the steam was the 
same as that of the water, it was fairly inferred that all 
the h^at above 2\2^ was essential to the constitution 
of aqueous vapour. Dr Black estimated this quan- 
tity at about 8i0^ that is, the same quantity of heat 
which is required for the total evaporation of boiling 
water at 212° would be sufficient to raise the water 
810° above its boiling point, or to 1022° had it con- 
tinued in the liquid state. There are other means of 
ascertaining the latent heat of steam, which lead us 
to place it bt tween 1100 and 1000°. 

When steam is again condensed, or when vapours 
rcassumc the liquid state, their latent heat becomes 
sensible, and in this way it is obvious that a small 
quantity of steam will, during its condensation, com- 
municate lieat sufficient to boil a large quantity of 
water. 

The cold pi oduced by evaporation is, under cer- 
tain circum«!tances, very gi;pat. Spirit of wine and 
ether, which readily evaporate, produce consider- 
able cold during that process. Upon this principle, 
wine coolers and similar poi ous vessels, refrigerate 
the fluids they contain ; and thus, by accelerating 
the evaporation of water, by exposing it under an 
exhausted receiver, containing b^ulies that quickly ab- 
sorb its vapour, Professor Leslie has contrived to effect 
its congelation ; the heat required for the conversion 
of one portion of the water into vapour being taken 
from the other portion, which is thus reduced to icc. 

The heat given off by steam during its conden- 
sation, is often advantageously applied to warming 
buildings, and is at once safe, salubrious, and econo- 
mical. In many natural operations the conversion 
of water into vapour, and the condensation of va- 
pour in the form of dew and rain, is a process of the 
utmost importance, and tends considerably to the 
equalization of temperature Over the globe. 

Supposed Nothing is known of the nature or cause of heat. 

CauM of jt hag h0gQ hy gQjDg considered as a peculiar fluid, 
to which the term Caloric has been applied; and 
many phenomena arc in favour of the existence of 
such a fluid. By others, the phenomena above de* 
scribed have been referred to a vibratory motion of 
the particles of matter, varying in velocity with the 
perceived intensity of the heat. In fluids and gases 
the particles are conceived to have a motion round 
their own axis. Temperature, therefore, would in- 
crease with the velocity of the vibrations, and in- 
crease of capacity would be produced by the motion 
being performed in greater space. The loss of tern- 

i 


perature during the change of solids into U^uidi and 
gases, would depend upon loss of vHttO&rjl motion, 
in consequence of the acquired rotatory, 

Upon the other hypothesis, temperature 
to the quantity of caloric present ; and the loss of 
temperature which happens when bodies change 
their state, depends upon tlie chemical combination 
of the caloric with the solid in the case oC liquefac- 
tion, and with the liquid in die case of conversion 
into the aeriform state, f 

Elxothicity. 

If a piece of sealing-wax and of dry warm flan** 
nel be rubbed against each other, they both become 
capable of attracting and repelling light bodies. 

Glass rubbed upon silk exhibits the same pheno- 
mena. In these cases the bodies are said to be 
electrically excited, ' If two pith-balls be electrified 
by touching them with the bealing-wax or with the 
flannel, they repel each other; but if one pith-ball 
be electrified by the wax and the other by the flan- 
nel, they attract each other. The same applies to 
the glass and silk ; it shows a diflercnoe in the elec- 
tricities of the different bodies ; aod the experiment 
leads to the conclusion, that bodies similarly elec- 
trified repel each other, but that, when dissimilarly 
electrified, they attract each other. 

If one ball be electrified by sealing-wax rubbed 
by flannel, and another by silk rubbed with glass, those 
balls will repel «ach otlicr ; which proves, that the 
electricity of the silk is the same as that of the seal- 
ing-wax. But if one ball be electrified by the seal- 
ing-wax and the other by the glass, they then at- 
tract each other, showing that they are oppositely 
electrified. 

The terms vitreous and resinous electricity were Different 
applied to these two phenomena ; but Franklin, ob- ®f. 
serving that the same electricity was not inherent in ^ 
the same body, but tliat glass sometimes exhibited 
the same phenomena as wax, and vice versa, adopted 
another term ; and, instead df regarding the pheno- 
mena as dependent upon two electric fluids, referred 
them to thd presence of one fluid, in excess in some 
cases, and in deficiency in others. To represent 
these states, he used the terms plus and minus, posi- 
tive and negative. When glass is rubbed with silk, 
a portion of electricity leaves the silk, and enters 
the gloss. It becomes positive, therefore, and the 
silk negative ; but when sealing-wax is rubbed with 
flannel, the wax loses and the flannel gains. The 
former, therefore, is negative, the latter positive. All 
bodies in nature are thus regarded as containing the 
electric fluid, and, when its equilibrium is disturbed, 
they exhibit the phenomena just described. 

Very delicate pith-balls, or stripes of gold leaf, 
are usually employed in ascertaining the presence of 
electricity ; and, by the way in which their diver- 
gence is afiected by glass or sealing-wax, the kind or 


^ Lectures, pp. 145, tt rcy.— Dr Black’s Researches on the Latent Heat of Steam, led Mr Watt tti bis 
great improvement of the steam-engine, of which an account is given in the Lectures, page 164. 

+ See Davy’s Elements Chemical Philosophy. 
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Ch^iatty. rtito of dectricHy ii ot When properly 

itopdsded or raounlj^^miaelicate experiihents^tb^ 
.form an electromejl;^« considerable improvement 
in the insulation of the gold leaves has been intro- 
duced by the late Mr Singer, and is di'scflbed in 
tHemenU Electricity* London, 1814. 

Some bodies suffer^ electricity to pass through 
their substance, and ore called oaruluctors. Others 
only receive it upon t||y spot touched, and are calU 
.^ nonconductors. The former do not, in general, 
become electric by friction, and are called nonelec^ 
tries* The latter, on the contrary, are electrics^ pr 
acquire electricity by friction. They are also called 
insulators* The metals are all conductors ; glass, 
sulphur, and resins, are nonconductors. Water,, 
damp wood, spirit of wine, and some oils, are im- 
perfect conductors. 

There are many substances which show signs of 
electricity when heated, as* the tourmalin, topaz, dia- 
mond, boracite, &c. ; and in these bodies the diffi&r- 
ent surfaces exhibit different electrical states. 
Whenever one part of a body, or system of bodies, 
is positive; another part is invariably negative ; and 
these opposite electrical states are always such as 
exactly to neutralize each other. Thus, in the com- 
mon electrical machine, one conductor receives the 
electricity of the glass cylinder, and the other that 
of the silk rubber, and the former conductor is posi. 
tive and the latter negative ; but if they be connect- 
ed, all electrical phenomena cease. 

If an insulated conductor be electrified, and an 
uninsulated conductor be opposed to it, there being 
l^ptween the two a thin stratum of air, glass, or other 
nonconductor, the uninsulated conductor, under such 
circumstances, acquires an opposite electrical state 
to that of the originally electrined insulated conduc- 
tor. In this case, the uninsulated body is said to be 
electrified by induction ; and the induced electricity 
remains evident, until an explosion, spark, or dis- 
charge happens, when the opposite electricities anni- 
hilate each other. Induced electricity may thus be 
exliibited through a long scries of insulated conduc- 
tors, provided the last of the series be communicated 
^ith the earth. 

Thus, in the following diagram, A may represent 
the positive conductor of the electrical macliine* B, 
C, and D, three insulated conductors, placed at a 
little distance from each other! D having a chain 
touching the ground, then the balls 1 , being positive, 
will attract the balls 2, which are rendered negative 
by induction. Under these circumstances, aach of 
the conductors becomes polar, and the balls 3 are 
positive, while 4 are negative, «5 positive, € negativei 
&c. The central points of the conductors, D, C, D, 
are neutral. When these opposite electrical states 
have arrived at a certain intensity, sparks pass be- 
tween the difleretit conductors, and the jj^elcctrical 
phenomena cease« ' 



Lpqn^ the principle of induction it is that the ac- 
cumulation of electricity in the .Leyden phial is ef- 
fectedk It consists of a thin glass jSr, coated inter- 
nally^nd externally with tinfoil to within a short 
distance of its mouti). When the inner surface ia 
rendered positive by union with tlie conductor or 
the electrical machine, the exterior becomes nega- 
tive by inductioBv When the inner and Kuter sur- 
faces are united fay h conductor, all electrical aqyu- 
mulatipn {s annihilated by a spark, and the twd’ op- 
posite states are found to have been precisely equi- 
valent. If qp^vl^eyden jar be insukiied with its in- 
ternal 8urfacd|||i^ected with the positive conductor, 
another iar may be charged from its exterior coal- 
ing ; and if this second jar be insulated, a third may 
be charged from its exterior coating, and so on ibr 
any number of jars, provjded always that the exte- 
rior coating of the last jar be connected with the 
ground. In this pase, a polar arrangement, similar 
to that of the conductors just described, will have 
been fornied, glass being the medium of induction 
instead of air. 


ale 



Let CP be the positive conductor of the electrical 
machine, and a, h, r, three insulated Leyden phials, 
the outer coating of c being connected with the 
ground ; it is then obvious, that there will be the 
same polar state as in th(^ conductors just noticed ; 
that the insides of a, and will be positive, and 
the outsides negative; and that, consequently, on 
removing the jars from each other, they will all be 
similarly charged, and that if the three inner sur- 
faces p, p, p, and the three outer surfaces w, n, w, be 
united, the whole may be discharged as one jar. 

Electricians employ tlic urni quantity to indi- 
cate the absolute quantity of electric powder in any 
body, and the term intensity to signify its power of 
passing through a certain stratum of air or other ill- 
conducting medium. 

If suppose a charged Leyden phial tp furnish 
a aparic when discharged of one inch in length, we 
should find that another uncharged Leyden phial, 
the inner and outer coating of which were commu- 
nicated with those of the ibrmer, would, upon the 
same quantity of electricity being thrown in, reduce 
the length of the spark to half an inch; here, the 
quantity of electricity remaining the same, its inten^ 
sity is diminished by one-half, by its distribution 
over the largier surface. 

There are many other sources of electricity than 
those just noticed. Whenever bodies change their 
forms, their electrical states arc also altered. . Thus 
the conversion of w^ater into vapour, and the ionge- 
lation of melted resins and sulphur, are proces es in 
which electricity is«also rendered sensible. 

' Wberi an insulated plate of zinc is brought into 
contact with one of copper or silver, it is found, 
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OhenuBtry. after removal^ to positive!^ Electrical, End the 
silver or copper is lefk m the^opodsite state. Jf the 
nerve of a recently killed frog he attached to a sil- 
ver probe, and a piece of zinc be brought mle the 
contact of the muscular parts of the animal, violent 
l^onvulsions are produced every time the metals thus 
/^copnectefLare made to touch each other. 

^ If a pi(^e of zinc be placed u^n the tongue, and 
~>C!t!|jgce of silver under it, a peculiar sensation #ill 
be^rceived every time tlie two metals are made to 
touch. 

In (hese cases the chemical ^rc^ties of the 
metals arc observed to be affected. ^If a silver and 
a zinc wire be put into a wine clast full of dilute 
sulphuric acid, the zinc wire only will evolve gas ; 
but upon bringing the two wires in contact with 
each other, the silver will also copiously produce air 
bubbles. 

If a number of alternations be made of copper or 
silver leaf, zinc leaf, and thin paper, the electricity 
excited by the contact of the metals will be render- 
ed evident to the common electrometer. Also, if 
plates of zinc and copper be regularly arranged, with 
moistened flannel between each pair of plates, we 
shall observe that, having made oO or 60 such al- 
ternations, the same effect will be produi^d, and 
that the zinc plate will give a positive, and the cap- 
per extreme a negative charge to the gold leaf elec- 
trometer. 

If the same arrangement be made with strong 
brine, or a weak acid, it will be found, on bringing 
a wire communicating with the last copper plate in- 
to contact with the first zir)C platd, that a spark is 
perceptible, and also a slight shock, provided the 
number of alternations he sufficiently numerous. 
This is the Voltaic apparatus. 

On immersing the wires from the extremes of this 
apparatus into water, it is found that the fluid suffers 
decomposition, and that oxygCn gas is liberated at 
the positive wire or pole, and hydrogen gas at the 
negative pole. 

Ail other substances are decomposed with similar 
phenomena, the inflammable element being disen- 
gaged at the negatively electrical surface ; hence it 
would appear, upon the principle of similarly electri- 
fied bodies repelling each other, and dissimilarly 
electrified bodies attracting each other, that the in- 
herent or natural electrical state of the inflammable 
substances is positive, for they are attracted by the 
negative or oppositeljr electrified pole ; while the 
bodies called supporters of combustion., or acidify- 
ing principles, are attracted by the positive pole, 
and, therefore, may be considered as possessed of 
the negative power. 

All bodies which exert powerful chemical agen- 
cies upon each other, when freedom of motion is 
given to their particles, render each other opposite- 
ly electrical when acting as masses. Hence Sir 
H. Davy, the great and successful investigator 
of this fbranch of chemical philosophy, has sup- 
posed Ihat electrical and chemical phenomena, 


though in themselves quite distinct, maybe depend- Chtmisb^- 
ent upon one and the same power, acting in the 
former case upon masses of matter, in the other up- 
on its particles. 

We refer to the article Electhicity for the 
theory of the Voltaic Pile; a subject involved in 
considerable di^ulty. In it the quantity of elec- 
tricity is always increased by extending the surface 
of the plates, white the intensity rapidly augments 
with the increase of the number of alternations. 

Both quantity and intensity, in this instance, are 
greatly influenced by the chemical action of the 
fluid upon the plates ; the acid bodies, as possessing 
highly opposite states to those of the metals, are 
most efficacious ; and, in experiments made with the 
great Voltaic apparatus at the Royal Institution, it 
has been found that 120 plates, rendered active by a 
mixture of one part of nitric acid, and three of wa- 
ter, produced effects equal to 480 plates, rendered 
active by 1 part of nitric acid, and 15 of water. 

We have.as yet no plausible hypothesis concern- Supposed 
ing tlie cause of electrical phenomena, though the 
subject has engaged the attention of the most emi- phenomeiut. 
nent philosophers of Europe. They have been by 
some referred to the presence of a peculiar fluid 
existing in ail matter, and exhibiting itself by the 
phenomena which have been described, whenever its 
equilibrium is disturbed, presenting negative .ind po- 
sitive electricity when deficient and when redundant. 

Others have plausibly argued for die presence of 
two 4uids, distinct from each other. Others have 
considered the effects as referable to peculiar exer- 
tions of the attractive powers of matter, and have 
regarded the existence of any distinct fluid or form 
of matter to be as unnecessary to the explanation of 
the phenomena, as it is in the question concerning 
the cause of gravitation. 

When the flame of a candle is placed between a 
positive and negative surface, it is urged towards the 
latter ; a circumstance which has been explained up- 
on the supposition of a current of electrical matter 
passing froih the positive to the negative pole ;^iA- 
deedy It has been considered as demonstrating the 
existence of such a current of matter. * But if the 
flame of phosphorus be substituted for that of a can- 
dle, it takes an opposite direction ; and, instead of' 
being attracted towards the negative, it bends to tlie 
positive surface. It has been shown that inflam^ . 
mablc bodies are always attracted by negative sur- 
faces, and acid bodies, and those in which the sup- 
porters of combustion prevail are attracted by posi- 
tive surfaces. Hence the flame of the candle throw- 
ing off carbon, is directed to the negative pole, while 
that of phosphorus goes to the positive, consistently 
with the orcHnary laws of electro-chemical attrac- 
tion. 

There are many experiments which sanction the 
idea' that electricity is an cxliibition of attractive 
powers acting in. certain combinations.^’ If we dis- 
charge a Leyden phial through a quire of paper, the 
perforation is equidly burred upon both sides, imd not 


* Cuthbertson*s Practical Electricity and Galvanism^ P. 104. London, 1807* 
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CtiemUfa^ negative 8* would have been the 

case if any material bb^ k^ gone through in that 
diiection. j Hic power seems to have come from the 
centre of the f aper, os if one-half of the quire had 
( been attracted by the positive, and the other by the 
negative surface. 

, t ^ 

Jn this outline df the history of the powers of mat- 
ter, an attempt has been made to draw together, un- 
der one point of view, the principal facts required to 
■render the subsequent parts of this article intelligible. 
It has been necessary, on many occasions, to refer %o 
the more extended discussions in the body of this 
work; and, under the lieads Chystaxlizatioit, 
Chkmical AFFiNtrt, Hfat, ELECTRICITY, and 
Galvanism, the reader will find ample materials for 
the completion of this sketch. 

PARt II. 

Of the substances belonging to ottr globe, sonie 
are of so subtile a nature as to require minute and 
delicate investigation to demonstrate their existence ; 
they can neither be confined nor submitted to the 
usual modes of examination^ and are known only in 
their states of motion as acting upon our senses, or 
as producing changes in the more gross forms of 
matter. They have been included under die gene- 
Tti term of Etherial or ImpCkderable Matter, 
vHnich, as it produces different phenomena, must be 
considered as difiering either in its nature or affec- 
tions. Respecting the nature of these phenomena, 

' two opinions have been entertained, and each ably 
supported. It has been supposed by Huygens and 
Descartes, that they arise from vibrations rare 
elastic medium wliich fills space ; while Newton has 
considered them os resulting from . emanations of 
particles of matter. 

The other forms of matter are tangible and pon-. 
derable, and, therefore, easily susceptible of accu- 
rate examination ; they may be considered as re- 
sulting from the mutual agencies of heat and attrac- 
tion, and are comprehended under the three classes 
of Liquids^ and Gases. 

Radiant Matter. 

]pio 0 eitiei In considering the phenomena of radiant matter 
•f ihe Solar connected wim chemistry, its mechanical proper- 
ties must often be necessarily dwelt upon, as import- 
antly connected with the changes it efi'ecu in the com- 
position of bodies. These, however, cannot be mi* 
nutely entered into in this place ; they will be 
found discussed in the body of the work. (See Op- 
tics, &c.) Such points of the inquiry will only h$ 
alluded to os are absolutely necessary to. bender tlih" 
suisject intelligible to the Chemist. That a sun- 
beam, in passing through a dense medium, myes 
rise to a series of brilliant tints similar to those or the 
rainbow, was known in the earliest ages, but it 
quired the sagacity of Newton to fievelope the cause 
of the phenomenon. He proved Jtfaat light consists 
of rays differing from each elhor^in their relative re- 


frangibilities ; and guided by thefr cdour,— consider- Chnnuuy. 
ed their number as seven: — red, orange, yellow, 
green, blue, indigo, and viofet. Of these rays, the 
red lining least refrangible, falls nearest that spot 
which the ray would have passed to, had it not I 
been refracted, .while the violet ray being most re* \ 
frangible, is thrown to the greatest diitair^ce, — the ^ 
intermediate rays possess mean degrees of refVan^'- x 
bilityw These mfferently coloured rays arc not,ESj^^^'" 
iceptible of fiiriher decomposition, by any number of 
refractions, bui|^,,pr|ien they are collected into A. focus 
they reproduem^ite light. Upon these phenomena 
is founded tte Newtonian theory of colours. 

If a solar beam be refracted by a prism, and the 
coloured image received upon a sheet of paper, it 
will be found, on moving the hand gently through 
it, that there is an evident increase of temperature 
towards the red ray. This fact seems to have been 
first noticed by Dr Ifutton (Dissertation on Light 
and Heai^ p. jip) ; biit it is to Dr Hcrscbel (Philos. 

Trans. 1800) that we are indebted for a full inves- 
tigation of the subject. If the coloured rays be 
thrown successively upon delicate thermometers, it 
will be found, that if the heating power of tlie violet 
rays be considered =; l6, that m the green rays will 
be s=; and of the red = 55. These circumstances 

suggested the possibility of the heating power of the 
spectrum extending beyond the red ray ; and on 
applying a thermometer just out of the red ray, and 
beyond the limits of the visible spectrum, this was 
found to be the case. A thermometer in the red 
ray rose 7^ in ten minutes, but just beyond the red 
ray the rise was =s 9^. It is evident, therefore, that, 
independent of the illuminating rays, there are 
otliers which produce increase of temperature, and 
these, firom their increase towards the red ray, and 
from the spot which they principally occupy in the 
refracted congeries, are possessed of less reirangibi- 
lity than the visible rays. 

That these calorific rays arc susceptibile of refrac- 
tion and refiectioD, is proved by the intense heat pro- 
duced when the solar rays are concentrated itito a 
focus by a lens, or by a concave mirror. 

The radiant matter emitted by terrestrial bodies 
at high temperatures, , agrees in many of its proper- 
ties with that constituting the solar ray.«i, but in 
others it presents, material differences. The investi- 
gation of this subject constitutes a beautiful depart- 
ment of philosophic inquiry. TJie effect we perceive 
in ajpproaching a fire chiefiy results from radiation ; 
and is little connected with the immediate conduct- 
ing power of the air : and if a concave metallic mir- 
ror be held opposite'tho fire, a heating and luminous 
focus will be obtained. The affections of terrestrial 
radiant matter are best demonstrated by employing 
.^wo concave mirrors of planislied tin or plated cop- 
per, placed at a distance of about 10 feet asunder. 

(Pictet Essais de Phisique.) Under these circum- 
stances, when a thermometer is in 'the focus of one 
of the mirrors, it will be found sensible to thdefiects 
of a heated body placed in the focus of the OMOsed 
mirror ; and that the effect is produced by refi^on, 
and not by mere uircct radiation, is proved, either 
by drawing the thermometer out of the focus to- 
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Ghemutry. wards the opposed mirror, or placing* a screen 
between the thermometer ahd its mirror, ^len dimi- 
nution of temperature is in either case indicated. 

If the flame of a candle be placed in the focus of 
one mirror, a heating and hiininous focus is obtained 
from the other : but if a plate df glass be now inter- 
'-posed between the two mirrors, the rays of heat are 
arrestea^ while those of light freely passing through 
'T]ie glass, are collected, as usual, in the opp<»ite 

This, therefore, proves a difference between 
solar and terrestrial heat ; the fays of the former 
pass-through glass without head^ it ; the rays of 
the latter are stopped by glass, becomes hot 

when opposed to them. (Scheeleli Experiments on 
Air and Fire.) 

In these experiments upon the radiation of terres- 
trial heat, the temperature excited by the radiant 
matter appears always relative to that of the h^ted 
or radiating body ; and if we assume that all bodies 
arc constantly throwing off radiant matter, the 
effects of temperature #hich it produced when con- 
densed or collected into a focus by a concave mirror 
will bear a relation to the source ; for the particles 
may be conceived to move wHh such velocity as not 
to be affected by circumjacent bodies, or by the cir- 
cumiunbient air. Thus, white hdt iron produces a 
greater effect upon the focal thermometer than that 
which is only red hot, and red hot iron causes a 
greater effect than hot water— a body of the same 
tenipcrature, as the thermometer causes no change 
it, but cold bodies produce an effect of cold, be* 
Luse the particles which they radiate, when stopped 
^ impinging upon the thermometer bulb, are of a 
‘ T temperature. Radiation has by some been oc- 
l for upon the idea of the heated body pro* 
undulations in the air, something analogous 
t waves excited by sonorous bodies; but 
in motion may rather be regarded as the 
' the effect, and the different phenomena of 
ic refraction and of solar and terrestrial radia- 
only be explained upon such an hypotliesis. 
tion goes on in all elastic media, and in the 
icellian and air pump vacuuaw 

Absorbil It has long been known in regaed to Solar rays, 
wd Uc- their heating effect 3dp0nds 'much upon the co- 

pX*^of lour of the surfaces upon mich they impinge, and 
difTcrent that block and dark bodies are more heated than 
Colours and those which are white or of light tints, circumstances 
Surfaces, dependent upon absorption and reflection. Professor 
Leslie has shown that the plicnomona of terrestrial ra- 
diation are connected with the nature of the radiat- 
ing surface ; and that those surfaces which are the 
best radiators of this heat, are also gifted with tho 
greatest absorbing power. (Leslie on Heat.) 

Unmetallic and unpolished' surfaces are the best 
radiators, and also the best receivers of radiant heat ; 
while polished metallic subetances are the worst ra- 
diators, and have the lowest absorbing powers. In 
tlie experiments with the metalUc mirrors, the whole 
neasily of the heat is reflected, and the mirror itself 
do^ not become warm ; but if it be coated with any 
i^olished and especially unmetallic coating, as 
^h paper, or paint, the radiation is then scarcely 
perceptible, and the mirror becomes hot from the 
absorption of the radiant matter* 
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In Professor Leslie’s experiments it waa found, that 
n clean metallic surface produced an effects Ifl upon 
the thermometer. When covered with , a thin coat 
of glue, its radiating power was so far increased as to 
produce an effect = 80 ; and, pA covering it with 
lamp-black, it became = 100. 

In these cases of radiation the colour of the sur- 
face does not Interfere, and the different effects must 
be referred to the mechanical structure of the radia- 
ting surface. Wliite paper and lamp-black pro- 
duce nearly the same effects, and paper coloured blue, 
red, yellow, and green, does not differ in radiating 
power from that which is white, provided the colour 
produces no change of texture in the paper. 

The ccmnection of the receptive with the radia- 
ting power is made obvious by coating the bulbs of 
thermometers with different aubstances. Thus, tho 
effect of radiant heat upon a thermometer bulb cover- 
ed with a thin coating of lamp-black being 100; 
when the bulb is covered with silver-leaf the effect 
is only 12. 

Radiant matter possesses considerable influence 
over the chemical energies of bodies. If equal 
volumes of the gases called chlorine and hydro- 
gen be exposed in a dark room, they slowly com- 
bine, and produce muriatic add gas ; but if they he 
exposed to the direct rays of the sun, the combina- 
tion is very rapid, and often accompanied by an ex- 
plosion. 

Chlorine ami carbonic oxide have scarcely any 
tendency to combine even at high temperature when 
light is excluded, but exposed to tlie solar rays they 
enter into chemi^ union. Chlorine has little action 
upon water, unless exposed to light, and, in that 
case, the water which consists of oxygen and hydro- 
gen is decomposed. The hydrogen unites with the 
chlorine to produce muriatic acid, and tlie oxygen 
is evolved and combined in a gaseous form. 

These, and numerous otlicr similar cases which 
might be adduced, sjmw that radiant matter influences 
the chemical energies of bodies, independent^ its 
heating powers. Scneele {Experiments on Airoj^tjFjiref 
p. 78, &c. } was the first whoentered upon this (^eus 
investigation ; and many important facts connected 
'with it have been more lately ascertained by Ritter, 

Wollaston, and Davy. Sclieele threw the prismatic 
spectrum upon a sheet of paper, moistened with .a 
solution of nitrate of silver, a salt quickly decom- 
posed by the agency of light. In the blue and violet 
rays the silver was soon reduced, producing a black- 
ness upon the paper, but in the red ray scarcely any 
similar effect was observed!! Wollaston and Ritter 
discovered that these chemical changes were most 
rapidly effected in the space which bounds the violet 
ray, and which is out of the visible spectrum. 

It haa fous been ascertained, that the solar beams 
are refrangible into three distinct kinds of rays, — 
the calorific, or heating rays; the colorific rap 
which produce colour ; the decomposing rays, or 
those which have a tendency to interfere with the 
chemical constitution of bodies. 

In the pi'isniatic spectrum these three sets of rays 
are imperfectly separated, and arranged according 
to their respectiv;a refirangitrilities. The beating rays 
are the least refrangible, the colorific rays are pos- 
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Chemwtj^ seMed of more refrangibility^ and the chemical, or, aa 
softe have called them^ tfae. deoxidizing rays, are the 
moat refrangible. 

Sir H. Davy has observed, tliat certain metallic 
oxides, when expoBed^to the violet extremity of the 
prismatic apectirum, undergo a change similar to that 
which would liavo been produced by exposure to 
a current of hydrogen ; and that, when exposed to 
the red rays, they acquire a tendency to absorb oxy- 
gen. (Elements of Chemical Philosophy,) In such 
general facts, he traces an analogy between the ef- 
fects of the solar beam, and the agencies of elec- 
tricity, In the Voltaic circuit, the maximum of 
heat is at the positive pole, where the power of 
combining with oxygen is also given to bodies; 
the agency of rendering bodies iiMammable is ex- 
erted at the opposite surface, xnd similar chemical 
effects are produced by negative electricity, and by 
the most reb'angible rays, and by positive electricity, 

' and the rays which are least refrangible. 


PART III. 

Having thus rapidly explained the laws of Attrac* 
tion. Heal, and Electricity, and the phenomena exhi- 
bited by Radiant Matter, we proceed to the Elemen- 
tary or Undecompounded Bodies and their mutual 
combinations. These bodies are between fifty and 
sixty in number ; four are gaseous, and the remainder 
solids: there are no simple liquids.^ They may be 
ansanged under three heads : 

1. Acidifying Supporters of Combustion, 

2. Acidinable Combustibles. 

8. Metals. 

The first division includes three substances. 

I. Oxygen. 

II, Cfalorine. 

8, Iodine. 

1. (From oivryuva/Ac/, prodneer of acids.) 

This elementary gaseous body may he obtained 
by heating to redness, in a glass retort^ the' salt call- 
ed ;.9^yniuriate of Potash, 100 grains of which yield 
loo cubical inches; it may be collected over 
water in the hydro- pneumatic apparatus. (See Che- 
mistby, EiicycL) It is also given off from black 
oxide of manganese, red oxide of lead, or nitre 
when exposed to a red heat. It was discovered by 
Dr Priestley in the year 1774. (Priestley On Air^ 
Vol, II. 154.) 

Oxygen gas is insipid, colourless, and inodorous ; 
Its specific gravity is 15, hydrogen being assumetl 
= 1. 100 cubical inches at mean temperature and 
pressure weigh 33*74 rgrains It is a powerful f|p. 
porter of respiration .and oombustion. A small Um- 
tnal confined in oxygw gad, lives thrice as long as 
when confined in tlie same bulk of common air. A 
lighted taper, or a burning piece of sulphur, or phos- 
phorus introduced into this gas, is very rapidly con- 
fumed, with intense ignition. 

The phenomena of combusMon were referred by 


.Stobl and his assooiates, to a peculiar principle Chemutry. 
which they called ,* it was supposed to ex- " ^ 

ist in all combustibles, and combustion was said to 
depend -upon its separation; but this explanation 
was absurdly at variance with the well khown jTact, 
that bodies during combustion increase in weight. 

After the discovery of oxygen gas, it was adopted-^ 
by Lavoisier as the universal supporter of fi&inbus- 
tipn. The basis of the has supposed to unite to/-N 
the combustible, aOd the heat and light which h 
fore contained in the jgaseous state, were said to be 
evolved in th^ ipj^ ox flame. But in this case^se- 
veral requtsUilili^S||^'^mo fulfilled ; the light depends 
upon the combOml^e, and not upon the quantity of 
.oxygen consumed ; and there are very numerous in- 
stances of combustion in which oxygen, instead of 
being solidified, becomes gaseous during the opera- 
tion ; and, lastly, in others, no oxygen whatever is 
present. Combustion, therefore, cannot be regard- 
ed as dependent upon, any peculiar principle or form 
of matter, biit must be considered as a general rc- 
fiult of intense chemicfl ac^on. It may be connect- 
ed with the electrical energies of bodies; for all bo- 
dies which powerftilly act upon each other, arc in 
the opposite electirical states of positive and nega- 
tive ; and the f volution of heat and light may depend 
upon the annihilation of these opposite states, which 
happens whenever they comt)ine. 

Chlorine* (From greenish yellow.) 

To obtain this gas, a mixture of black oxide of 
manganese and muriatic acid may be heated over a 
lamp in a glass retort. It is soon copiously evolved, 
and may be conveniently collected over warm wa- 
'ter; as it is absorbed by cold water, it cannot be 
long retained overtbat fluid. 

It may also be procured in the same way from a 
mixture of 8 parts of common salt, 3 of black oxide 
of manganese, 4 of water, and 5 of sulphuric acid. 

Chlorine was discovered by Schcele in 1774; it 
was called by him dephlogii^ticated muriatic acid. 

Th^ term oxymuriatic acid was afterwards applied 
to it by the French chemists* 

Chlorine is a perman^ip^'dastic gaseous fluid ; 
it has a pungent and disagreeable smell, and is high- 
ly injurious when respired, even largely diluted with 
atmospheric air. Its colour is greenish yellow. 

The specific gravity of chlorine, composed with hy- 
drp^n, is as 33,5 to 1 ; 101 cubic inches weigh 75,375 
grains. At the temperature of 60°, water dissolves 
two volumes of chlorine. The solution is of u pale yel- 
low colour, has an astringent nauseous taste, and de- 
stroys vegetable, colours, though the gas itself, when 
perfectly free from moisture, has scarcely any action 
upon them. When a burning taper is immersed in 
a jBT'Of clilorine, the brilliancy of the flame is much 
Ix^airedr it becomes red, throws o(F, much charcoal, 
and is spon extinguished. Many bodies, such as 
phosphorus and several of the met^, are i^onta- 
neously ignited by chlorine, and burn in it wth 
much brilliancy. In these cases, binary compoum 
result, of which, jike those of oxygen, are poS^ 
sesifia qjf Bcid properties. Others are not acid, and 
J1 
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such compounds with o^cygcn, being called oxides, 
those which chlorine forms may be termed cilo- 
rides, * 

Chlorine was once regarded as composed of o%y» 
gen and muriatic acid, a fallacy arising from the pre- 
, jsence of water, and which will be rendered more in- 
telligiUjc under the head Muriatic Acid. (See Davy’s 
^aper^ Phil, Trans. 1811.) • 

■'^^'hlorine and oxygen unite in two proportions, 
forming an oxide and an acid. 

Qxide of Chlorine or Euchlorine, so called by its 
discoverer, Sir H. Davy {Phil, 1815), from 

its very deep colour, may be obtained as follows. 
Upon 10 or 12 grains of the salt called oxymuriate 
of potash, drop a small quantity of sulphuric acid, 
and stir the mixture with a platinum knife, having 
so adjusted the relative quantities of salt and acid, 
that tliLy may form together a yellow', povrder. Put 
tin's into u very small retort or bent tube, and by a 
water bath, apply a temperature of 150®. Euchlo- 
rinc wull pass off, and may be collected dyer quick- 
silver in small jars, or tubes. The smell of this gas 
somewhat resembles that of chlorine, but is much 
isas irritating and disagreeable. Its , taste is astrin- 
gent, and not at all acid. When gently heated, it 
is decomposed with explosion and expansion, ~two 
volumes are enlarged into tliree, of wliich two con- 
sist of oxygen, and one of chlorine ; it is therefore 
composed of parts by weight of chlorine com- 
bined with 30 of oxygen. 

Chloric acid. In the compound which has been 
thus called by its discoverer M« Gay-Lussac {An- 
nalcs de Chimic, tom, 91, p. 108), the relative pro- 
, portions of chlorine to oxygen are to each other 
as 33,5 to 3755 ; but it is a compound which cannot 
exist, independent of water or some base, and, there- 
fore, niuy be compared to the sulphuric acid. It may 
be prepared by passing a current of chlorine, through 
a mixture of oxide of silver f and water. Chloride 
of silver is produced, which is insoluble, and may be 
separated by filtration.' The excess of chlorine 
which the Altered liquor contains is separable by 
heat, and the chloric acid dissolved in water re- 
mains. It is a sour colourik^ss liquid, producing pe- 
culiar compounds allerwards to be described. It 
forms no precipitate in any metallic solution. Its 
compounds may be called chlorates. The most re- 
markable of them have been long known under the 
name of Oxymuriates, 

3. Iodine. (From tMnu violaceus.) 

Iodine is procured by the following process: Lixi- 
viate powdered kelp with cold water. Evaporate the 
lixivium till a pellicle forms, and set aside to crys- 
tallize. Evaporate the motlier liquor nearly to dry- 
ness, and pour upon the mass half its weight of sul- 
phuric acid. Apply a gentle heat to this mixture in 
a glass alembic ; fumes of a violet colour arise and 


condense in the form of opaque crystals^ having a Chemirt^ 
metallic lustre. 

This body was discovered in 1812 by M. Courtois 
of Paris. Vauquelin \Annalos de Chimie, t. 90), 
Gay-Lussac (76. 91), and Davy (PhiL Trans. 18H<), 
have successfully investigated its properties. 

Iodine bos a bluish black colour; its lustre is me- 
tallic. It is soft and friable. Its specific gravity =z 
4,9%6. It produces a yellow stain upon the skin. 

Its smell resembles that of diluted chlorine ; its taste 
acid. It is extremely volatile, and, at a temperuturo 
between 60® and 80®, produces a violet vapour. At 
120® or ISO® it rises more rapidly. At 220° it fuses, 
and produces copious violet-coloured fumes, which 
condense in brilliant plates, and acute octoedrons. 

Like chlorine and oxygen, it is electro-negative ; and 
therefore attracted by the positive surface of the 
Voltaic pile. 

Oxiodic acid (Davy, PiiU^ Trans. 1815). This com- 
pound of oxygen and iodine cannot be obtained di- 
rectly, for those bodies exert no mutual fiction. It 
is procured by acting upon euchlorine by iodine. A 
liquid is formed, whion consists of chlpriodic and 
oxiodic acids. The former is separable by a gentle 
heat) the latter remains as a white, semitransparent, 
sour, and inodorous body, very soluble in water, it 
consists of 117 iodine, 3T,5 oxygen. 

Vhloriodic add is easily obtained by the direct ac- 
tion of chlorine upon iodine. They unite and form 
crystals of a deep orange colour, deliquescent, and 
easily fusible and soluble. The solution k sour. 

This compound contains II7 iodine, SS,5 chlo- 
rine. 

Tlie second division of undecompounded sub- 
stances includes those which arc-acidifiable and com- 
bustible. TJiese are, 

1. Hydrogen. 

2. Nitrogen. 

3. Sulphur. 

4. Phosphorus. 

5. Carbon. 

6. Boron. 

1. Hydrogen. (From Ac. the base of water.) ^ 

Hydrogen was first duly examined by Mr Caveh- 
dish {Phil. Trans. Vol. 56). It is obtained by act- 
ing upon dilute sulphuric acid by zinc filings, and by 
ofter methods presently to be noticed. 

It is an aeriform fluid, not absorbable by water. 

It has no taste, a slightly disagreeable smell, and 
may be respired for a short time, though it is instant- 
ly fatal to small animals. It is the lightest body 
known ; and we therefore conveniently assume it as 
unity in speaking of the specific gravity of gases, as 
well as in referring to the proportions in which bo- 
dies combine. 1 00 cubic Inches weigh at mean tem- 
perature and pressure 2,25 grains. It is Inflamma- 


* Sir H. Davy designates these compounds by the terininatlons ane and ana. 
+ Prepared by precipitating the solution of nitrate of silver with lime-water. 
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Wlien pure, it bum 
]^!rith a blue flame at the Burbce in 

rntitact with fur, bitt if mixed with thrice its volume 
of air,, it bum rapi^, and with detonation. 

HydrogjBn and When two volumes of 

hydrogen gaa are mixed with ode volume of oxy« 
gen gas, and the mixture inflam^ in a proper ap- 
puratu!^ by the electric spark, tba^gaBOs totally disap 
pear, und the interior of the vessel is covered with 
drops of pure watcTi equal in weight to that of the 
gases consumed. 

If pure water be exposed to the action of Voltaic 
electricity, it is resolv^ into two volumes of hydro- 
tfOdi disengaged at the negative pole, and one vo- 
Ernie of oxygen, disengaged at tlie positive pole ; 
that water is thus proved by synthesis, and by ana- 
lysis, to consist of two volumes of hydrogen, com- 
bined with one volume of pxygen. The specific 
gravity of hydrogen compared with oxy^n, is as 1 
to 15 ; therefore the component parts «of ^ater by 
weight are, 

, 1 hydrogen,, 

7,5 oxygen. 

Representative \_or 
numberof water j ““ 


hluriatic acid also be readily procured att- 
ing upon common salt by sulphuric acid, die evolved 
gas must be received over inercury. It was first ob- 
tained pure by Dr Priestley, but its composition was 
discovered by Solieele, and has since been most ably • 
investigated by Davy. Muriatic acid gas extinguishes 
flame; it is sour and acrid. Its specific. gravity,^' 
compared with hydrogen, is = 17,25 to 1. l6o cubic 
inches ss 89,5 grains. It is greedily absorbed^J^^ 
water, which takes up 480 times its bulk, and has its 
specific gravity mcreased from 1 to 1,210. Thus 
dissolved in forms the liquid muriatlc\icid 

or spirit of may easily be procured by dis- 

tilling a giixture of dilute sulphuric acid and com- 
mon salt. 

Hydrogen and Iodine exert a slow action under 
ordinary circumstances ; but when iodine is present- 
ed to nascent hydrogen, they readily unite, and pro- 
duce a gaseous acid, the hydriodic acid. It is pre- . 
pared by the actJbn of moist iodine upon phosphorus, 
and must be received over mercury. It is colour- 
less, very sour^ and smells like muriatic acid. Its 
specific gravity to hydrogen is as 60,7 to 1. It is 
uistandy decomposed by chlorine, which produces 
muriatic acid, and the blue vapour of iodine is ren- 
dered evident. 

It consists of • - 1 hydrogen, 



The mechanical and other properties of watar are 
discussed at length in the body of the work, its com- 
position was discovered by Mr Cavendish in 1781. 

Hydrogen and CA^orinc.— When equal volumes 
of these gases are mixed, and exposed to light, 
tlicy combine, and produce a sour compound, com- 
monly called muriatic acid gas ; or,^ in conformity 
to more modern nomenclature, hydrochloric acid gas. 
The best mode of showing the comjmition of mu- 
.:rialic acid, is to introduce into a small but strong 
glass vessel a mixture of the two gases, and to in- 
flame them by the electric spark ; no change of 
volume ensues, and muriatic gas results. This com- 
pound may be decomposed by the action of' several 
of the metals. Potassium, for instance, absorbs the 
chlorine, and Uie hydrogen is evolved ; and muriatic 
acid gas thus affords half its volume of hydrogen. 
As the specific gravity of hydrogen to chlorine is as 
1 to 3S,5, muriatic acid will consist of 1 hydrogen -|- 
S3i5 chlorine, and its representative number will be 



117 iodine, 

Hydriodic acid =118 

2. Nitrogen, (i. c. produce of nitric acid.) 

This was first recognised as a distinct aeriform fluid 
by Dr Rutherford in 1772. (Thesis, De acre Me- 
philico^ It may be obtained by heating phosphorus 
in a confined portion of dry atmospheric air, which 
is a mixture of nitrogen and oxygen ; the phosphorus 
absorbs the latter, and the former gas remains. After 
repeated washing with limc-water| it may be consi- 
dered as pure. 

100 cubic inches weigh29,25 grains; sq that its spe- 
cific gravity, compared with hydrogen, is as IS to 1. 
It is tasteless, inodorous, and insoluble in water. It 
does not support combustion, and is fatal to anitnuls ; 
hence was called azote. It is not inflammable ; but 
when its compounds are submitted to Voltaic decom- 
position, it is attracted by the negative pole. 

NUrogeti and Oxygen. — These bodies unite in four 
proportions, and foi'm the compounds called, 

1. Nitrous oxide. 

2. Nitric oxide. 

3. Nitrous acid. 

4. Nitric acid. 

Nitrous oxide may be obtained by distilling nitrate 
of ammonia at a temperature of about 420^. The 
gas which passes off may be collected over water, 
and is nitrous oxide. 100 cubic inches weigh 46,125 
grains ; its specific gravity, therefore, to ny^ogen 
M Bi 20,5 to 1. The taste of this gas is sweei and 
its smell peculiar, but agreeable. Its singular ei^ts 
lasembting intoxicafion when respired, were firstab- 
certah^d by Sir H. Davy. It supporu combus- 

10 
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Tt is easily absorbed by water, which takes up 
about its own bulk. 

The best analysis of this gas is effected by deto* 
nation with hydrogen ; one volume of nitrous oxide 
‘ requires one volume of hydrog»^n'. This mixture, 
fixed by the electric spark* produces water, and one 
volume of nitrogen remains. Now, as one volume of 
, hydrogen takes one-half volumq of oxygen to form 
v/4Eiter, nitrous oxide must consist of two volumes of 
nitrogen and one volume of oxygen ; these three vo- 
lumes being so condensed in consequence of chemi- 
cal union, as only to Hll the space of two volumes. 
The specific gravity of nitrogen, compared with 
oxygen, is as 13 to 15 ; nitrous oxide, therefore, con- 
sists of - - - 13 Nitrogen. 

7,5 Oxygen. 

Number for nitrous oxide, 20,5 


Nitrous 
= oxide. 
13 20,5 


I Oxygen. I 
Nitrogen. 7,5 I 


Nitric Oxide is usually obtained by . presenting 
certain substances to nitric acid, which abstract a 
portion of its oxygen, leaving the remaining ele- 
ment in such proportion as to constitute the gas in 
question ; for this purpose, some copper filings may 
be put into a gas bottle with nitric acid diluted with 
tlifice its bulk of water ; an action ensues, red fumes 
are produced, and there is a copious evolution of the 
gas, which may be collected and preserved over wa- 
ter. This gas is presently recognised by the red 
fumes which it produces when brought into the con- 
tact of air. 

It extinguishes most burning bodies, but phospho- 
rus readily burns in it. Its specific gravity to hy- 
drogen is as 14 to 1. 100 cubic inches weighs: 

3 J .5 grains. 

It does not detonate when mixed with oxygen, and 
subjected to the electric spark ; but it may be decom- 
posed by the action of some of the metals at high 
temperatures, which absorb its oxygen. One vo- 
lume of nitric oxide is thus resolved into equal vo- 
lumes of oxygen and nitrogen. If, therefore, we 
call nitrous oxide a compound of 1 proportion of ni- 
trogen + 1 oxygen, then nitric oxide may be con- 
fiiderod as consisting of 1 nitrogen 2 oxygen, or 
^by weight, 13 nitrogen -f 15 oxygen, and its symbol 
will stand thus : 

Nitrogen. Nitric oxide. 



13 7,5 . 28. 


Nitrogen. 

13 

Oxygen. 

7,5 

7.5 


7,5 

7,5 


nitric oxide with one volume of oxygen^ the gases ChpiiCiy. 
become condensed to about half their origins vo- 
lumcs, and form nitrous acid gas. This gas supports 
the combustion of the taper, of phosphorus, and of 
charcoal, but extinguishes sulphur. It is readily ab- 
sorbed by water, forming a green sour liquid Its 
specific* gravity to Iwdrogen is as 28,6 to 1 , and 
100 cubic inches = d 4,48 grains. 

It is obvious that this nitrous acid gas must con- 
sist of 1 3 nitrogen -f- 
30 oxygen, and, there- 
fore. its number is 43|, 
for nitric oxide is com- 
posed of equal volumes 1-1 

of nitrogen and oxy- * — ] — l^'SO 

gen, and one additional 
volume of oxygen, or 
two proportions by 
weight are added to 
form nitrous acid. 

Nitric Acid. — Tlie fourth compound of nitrogen 
with oxygen is the nitric acid ; the nature of which 
was first demonstrated by Mr Cavendish in 1785 . 

{Vhil. Tram*\ It is usually obtained from nitre, 
three parts of which are distilled with two of sulphu- 
ric acid. 

The nitric acid is a colourless liquid, extremely 
sour and corrosive. Its specific gravity is 1,42; it 
always contains water, which modifies its specific 
gravity. At 250^ it boils and distils over without 
change. At 40° it congeals. It absorbs water from 
the air, aiid its bulk is thus increased, while its spe- 
cific gravity is diminished. It is usually coloured by 
nitrous acid gas. 

Nitric acid in its dry state, that is, as it exists 
combined with me- 
tallic oxides, may 

be regarded as com- | “ | 7^5 |T 

posed of one propor- 
tion of nitrogen = 

IS. and 5 of oxygen 

= S7,5,andthiswill 1 7,5 U 37,5 

be the symbol repre- 
senting .its composi- 
tion. 


Nitrogen. 

13 

Oxygen. 

7,5 

7,5 


7,5 > 

7,5 

7,5 


Consequently, the representative number of dty 
nitric acid is 50,5. But in its liquid state it always 
contains water, and when, in this state, its specific 
gravity is 1,5, it may be regarded as a compound of 
one proportion of dry acid and two of water, and this 
may be numerically expressed thus : 

Add. Water. 

50,5 -f 17 = 67,5 liquid acid. 

spe. grav. 1,5. 


f^iiroiLS Acid Gas . — When nitric oxide is present- 
ed to oxygen, the two gases combine, and a new 
gaseoiM compound of a deep orange colour results. 
This Compound is not easily examined, because it is 
ab^rbed both by quicksilver and water, so that wc 
are obliged to resort to exhausted glass vessels for 
its production. When we thus mix two volumes of 

VOL. III. FART X. 


Nitromuriatic Acid . — This term has been applied 
to the Aqua Regia of the alchemists. When nitric and 
muriatic acids are mixed, they become yellow, and ac- 
quire the power of readily dissolving gold, which nei- 
ther of the acids possessed separately This mixture 
evolves chlorine, a partial decomposition of both abids 
having taken place; and water, clilorine, and nitroiis^cid 
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are thus produo^ i iiM is» the hydro^ea^ the 
nrariatio acid abstraotil oxygen from the nitric to fom 
water* ' The resuh tfiust be chlorine and nitrous acid. 
^Davy, Jattrfud^^^iences and the Arts, Vol. L p. 67*) 
Narogen and CjSfcrine.— These gases do not unite 
directly, but the Compound may be obtained by ex- 
posing a solution of nitrate or mgriate of ammonia 
to the action of chlorine, at a (bepipcrature of 60® or 
70®. The gas is absorbed, and an oil-like fluid, hea- 
vier than water, is produced. It was discovered by 
M. Dulong. (Annales de Chimie, Vol. LXXXV.) 
Its specific gravity is 1 ,6’ ; it is not congealed by 
cold. This substance is dangeroittly explosive, and 
is decomposed with violent detonation by many com- 
bintiblifis, especially phosphorus, and fixed oils. Alco- 
hol guietly changes 


Nitrogen.^ 


13 


Chlorine. 


33,5 


33,5 


33,5 


33,5 


' Ammonia, and CiZcnW.— When these gases are Chyi^. 
mixed, a partial decomposition of the former ensues. ^ 

On mixing 15 paits of chlorine and 40 of ammonia, 
heat and light are evolved ; 5 parts of nitrogen are 
liberated, and muriate of ammonia is formed. 

Ammonia and Muriatic Acid — Muriate qf Am^ 
mania — 3al ^ntmontac*— This salt may be. produced 
directly by mixing equal volumes of ammonia and 
muriatic acid, wheif an entire condensation ens^e^ ' 


^ 134 


it into a white sub- 
stance; Mercury ab- 
sorbs the chlorine, 
and evolves nitrogen. 

It yields, by decom- 
position, 1 volume 
of nitrogen^ and 4 
of chlorine; and as 
the specific gravity 
of nitrogen to >dilo- 
rine is as 13 to 33,5, 
so it may be said to 
consist of 1 propor- 
tion of nitrogen 4 
proportions of chlo- 

N. Ct 

fine, or 13+ 134 by 
wmght, and its num- 
ber will be 147- 

Nitrogen and lodincn-^h compound of these bo- 
dies may be procured by pouring a solution of am- 
monia upon a very small quantity of iodine. Hydri- 
odic. acid is one product, and the other a brown 
powder, which detonates upon the slightest touch, 
and is resolved into nitrogen and iodine. 

Nitrogen and Hydrogen— Ammonia or Volatile AU 
ea/i.-— Inis gaseous compound may be obtained by 
heating a mixture of quicklime «nd muriate of am- 
monia. It must be collecjied over mercury. It is a 
permanently elastic gas at common temperatures, ex- 
tremely pungent and acrid, but when diluted by 
mixture witli common air, agreeably stimulant, it 
converts roost vegetable blues to green, and the yel- 
lows to red, properties which belong to the bodies 
called alcalies. Ammonia, therefore, has bean term- 
ed volatile alcall. 

Its specific gravity to hydrogen is os 8 to 1*— 100 
cubical inches weighing 18 grains. It extinguishes 
flame, but forms an inflammable mixture wim com- 
mon air and with oxygen. 

Water at the temperature of 50® takes up 670 
times its volume of ammonia ; its bulk is increased, 
and specific gravity diminished ; that a saturated 
solution is 0,875, water being 1,00(1. Ammonia 
may be decomposed by detonation with oxygen; 
also by passing it through a red hot iron tube. It 
yields oae .i^ume of nitrogen and three of hydrogen, 
and therei^ consists by weight of 13 nitrogen 3 + 
hydrogen, and its repsesentauve number is 16. 


The specific ’gravity of 


Mur. 

ammonia to muriatic acid 


Acid. 

is as l6. to 34,5, therefore, 

16 


muriate of ammonia con- 


34,5 

sists of 34,5 muriatic acid 



+ 16 ammonia. 




Ammonia and Nitric Acid— Nitrate of Ammonia.— 
This salt may be procured by the direct union of 
ammonia with nitric acid — or more easily by satu- 
rating dilute nitric acid witli carbonate of ammonia. 

. It has been mentioned as the source of nitrous oxide, 
and when heated is entirely resolved into that gas 
and water. It consists of one proportion of nitric 
acid =: 50,5 + one proportion of ammonia = 16 , 
and therefore the representative number of the ni- 
trate of ammonia is 66,5. Or it may be considered 
as containing 2 proportions of nitrogen, 3 of hydro- 
gen, and 5 of oxygen, as the following symbols show : 

Nitric Add. 


Nitrogen. 

Oxygen. 

7,5 

> 18 

7,5 


7,5 


7,5 


1 7 , 5 ' 

Ammonia. 


Nitrogen. 

Uydrog. 

18 

1 


37,5 +50,5 

• N itrat. of 
Acid. Ammo. Ammo. 
^0,5 + 16 = 66,5. 


3 = 16 . 


Nitrous oxide consists of l proportion of mtrogen 
==13 + 1 of oxygen = 7,5 ; hence the two^ropor- 
tioDB of nitrogen in the salt (i in the acid anU^l in 
the ammonia) will require two of oxygen to produce 
nitrous oxide, and the remaining 3 of oxygen will 
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unite to the 3 of hydrogen, and (brin water. And 
/ accordingly nitrous oxide and water are the only 

possible results ; so that the elements^ afler the de- 
composition of the saltr are arranged thus : 

Nitrogen. Oxygen. 1 
7.5 


Nitrogen. Oxygen. 
I a 7.5 


Hydrog. « Oxygen. 
I 7^^ 


Hydrog. Oxygen, 

1 - 1 ^ 


Hydrog. Oxygen. 
1 


= Nitrous oxide. 


= Water. 


flavour, and reddens the generality of voffetable Chsmtey. 
blues. If sulphur be burned in oxygeih sulphurous » ^ ^ ' 
acid is produced, without any change in the volume 
of the gas, so that its composition is easily learned 
by the increase of weight ; and as 100 cubic inches 
of oxygen (weighing 33,75 grains) dissolve 83,75 
grains of Sulphur, it is obvious that the sulphurous 
acid is composed of equal weights of sulphur and 
oxygen ; and if we regard it as consisting of two 
proportions of oxygen and one of sulphur, the latter 
element will be represented by the number 1 5 ; and 
the sulphurous acid, consisting of i proportion of 
sulphur = 15, and S proportions of oxygen = 

15, will be represented by 30, which is also its 
relative specific gravity to hydrogen, consider- 
ing the latter as = 1 ; 100 cubical inches of sul- 
phurous acid gas weigh 67,5 grains. This gas has a 
suffocating nauseous odour, an astringent taste ; it 
extinguishes flame, and kills animals. When mixed 
in equal volume with ammonia, a yellowish salt is 
produced, which is a sulphite of ammonia, and which 
consists of 60 sulphurous acid 4-16 ammonia. 

Sulphuric ActW.-i-Thi8 body was formerly obtained 
by the distillation of .green vitriol, and c^led oz7 of 
vitriol* It is now procured in this country by burn- 
ing a mixture of 8 parts of sulphur and 1 of nitre in 
close chambers containing water, by which the fumes 
produced are absorbed, and by evaporation the acid 
IS procured in a more concentrated state. 


Atmospheric Air may be considered as a mixture 
of 21 per cent* of oxygen with 79 of nitrogen ; 100 
cubical inches at mean pressure and temperature 
weigh 30,195 grains, and its specific gravity com- 
pared with hydrogen is as 13,42 to 1. 

3. Sulphur* 

A substance of a pale yellow colour, insipid and 
inodorous, hut exhaling a peculiar smell when heat- 
ed. Its specific gravity is 1,990. It is principally 
a mineral product, and occurs crystallized, its pri- 
mitive form being a very acute octoedron, with an 
oblique base. When sulphur is heated to about 
1H0° it volatilizes, and its peculiar odoOr is strong 
and disagreeable; at 225° ithquefies; between 350° 
and 400° it becomes viscid, and of a deep brown co- 
lour ; and at about 600° it quickly sublimes. When 
slowly cooled after fusion, it forms a fibrous crystal- 
line mass. 

Sulphur forms compounds with oxygen, chlorine, 
iodine, and hydrogen. 

Sulphur and, Oxygen , — To oxygen it unites in two 
proportions, giving rise to the compounds, sulphur- 
ous and sulphuric acid. Sulphurous acid, or, as it 
should rather be called, sulphurous oxide^ is a gaseous 
body, which may be obtained by several processes. 
It may be procured, directly by burning sulphur in 
oxygen gas, or indirectly by heating mercury in sul- 
phuric acidk It must bo collected and preserved 
over dicrcury, for water takes up rather more than 
SO tij.'^es its bulk of this gas, forming the liquid sul- 
pl^'.*ouB acid, which, when recently prepared, has a 
aulphureouB astringent taste, and destroys many ve- 
getable colours ; but by keeping it acquires a sour 


Sulphuric acid, as usually met with, is a limpid 
colourless fluid, having a specific gravity of 1,85,— 
it boils at 620°, and freezes at 15°. It is very acrid 
and caustic, and when diluted with water, produces 
a very sour liquid. It rapidly absorbs water from 
the atmosphere, and upon sudden mixture with wa- 
ter produces much heat. 

In sulphuric acid i proportion of sulphur = 15, 
is combined with 3 proportions of oxygen = 22,5, 
and, consequently, dry sulphuric ackl is correctly 
reprCTented by 15 -|- 22,5 = 37,5, but it only ex- 
ists in this state ^like the nitric and chloric acids) 
when united with bases, and in its ordinary state 
contains water, and should, tlierefore, be called 
drosulphuric Acid* It has been found by experi- 
ment, that 100 parts of sulphuric acid, specific gra^^ 
I»9> contain 18,2 of water, consequently, it may 
be looked upon as composed of 1 sulphur 3 oxy- 
gen + 1 water; 

or of 15 sulphur 
22,5 oxygen 
8,5 water 

46 = number for liquid sulphuric acid. 

The formation of sulphuric acid by the combus- 
tion of sulphur and nitre is as follows : 

The sulphur, by burning in contact with atmo- 
spheric air, forms sulphurous acid* The nitre gives 
rise to the production of nitric oxide, which, with 
the oxygen Of the air, produces nitrous acid gas* 
When these gases (i* e. sul^urous and nitrous 
acids) are perfectly dsy, they do not act upon each 
other, but moisture being present in smaU 
they form a white iolid, which is ii)5taii% 
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Chemi«tc}'< poficd when put into water; the nitrous acid re- 
^ Terts to the state of lutric oxide, having transferred 
one additional proportion of oxygen to the sulphur- 
ouB acid, and, wi{b water, producing the Bulphuric 
acid ; while the nitric oxide, by the action of the air, 
again affords nitrouB acid, which plays the same part 
as before. 

Sulphurous acid consists of 


Sulphur. 

15 

Oxygen. 

7,5 


7,5 


►15 ; and nitrous acid contains 


Nitrogen. 

13 

Oxygen. 

7.5 

7,5 


7,5 

7,5 


Sulphur. 

,15 

Sulphur. 

Oxygen. 
7,6 ^ 

7,5 j 

15 

7,5 

7.5 J 

Nitrogen | 
13 

Oxygen. 

7,5 

7,5 

1 

7.5 

7,5 


^‘Sulphurous acid. 


15 


Nifrous acid gas. 


And after decomposition as follows ; 
Sulphur. 


15 

Oxygen, 

7,5 


7,5 

Sulphur. 

7,5 

15 

Oxygen. 

7.5 


7,5 

‘ 

7,5 


( 


82,5 




22,5 


Sulphuric acid. 


Nitrogen. 

Oxygen. 

7,5 

13 

, 


S"! 


Gliemlstry. 


Nitric oxide. 


SO ; hence every /too portions 
of sulphurous acid require 
one of nitrous acid, which 
transfers /too of oxygen, and 
passes back into the state of 
nitrous gas, sulphuric acid 
being, at the same time, produced. The sulphurous 
acid and nitrous acid, therefore, before decomposi- 
tion, may be thus represented : 


The decomposition of sulphuric acid may be ef- 
fected by passing it through a red hot platinum tube, 
when it is resolved into sulphurous acid, oxyguilv&nd 
water. Its uses are numerous and important. 

Sulphuric Acid and Ammonia — Sulphate of Am- 
mania — may bejobtained by passing ammonia into sul- 
phuric acid, but is usually prepared by saturating di- 
lute sulphuric neSd with carbonate of ammonia. By 
crystallization it affords six sided pris^ms. This salt 
is important as a source of the muriate of ammonia. 
It dissolves in twice its weight of water ut and 
consists of 1 proportion of sulphuric acid z= 37,5 + 

1 proportion (*f ammonia = iG. Its iiuihber. there- 
fore, IS 53,5. When heaud, a imoniu is given off, 
and a supersulphate remains, consisting of 2 propor- 
tions of acid + 1 of alcali. 

Sulphur and Chlorine — Chloride of Sulphur , — 
When sulphur is heated in chlorine, it absorbs rather 
more than twice its weight of that gas. 10 grains of 
sulphur absorb 30 cubic inches of eliiorine, and jiro- 
duce a greenish-yellow licjuid, consisting of 15 sulphur 
-|- 33,5 chlorine, and represented, therefore, by the 
number 48,5. it exhales suffocating and irritating 
fumes uiu n exposed to the air. Its specific gravity 
rrz 1,6. It does not affect dry vegetable blues ; but 
when water is present, instantly reddens them. Sul- 
phur is deposited, and sulphureous, sulphuric, and 
muriatic acids are formed in consequence of a decom- 
position of the water. 

Sulphur and iodine readily unite, and form a black 
crystullizabie compound. 

Sulphur and Hydrogen — Sulphuretted Hydrogen 
Gas. — l liis gaseous compound of sulphur and hy- 
drogen was discovered by Scheelc in 1777- It 
may be obtained by presenting sulphur to nascent 
hydrogen, which is tlie case when sulphuret of iron 
is acted upon by dilute sulpliuric acid. Tliis gas 
may be collected over water, though, by agitation, 
that fluid absorbs thrice its bulk, it has a fetid 
odour. Its specific gravity to hydrogen is as 1 6 to 1. 
100 cubic inches = 36 grains. It extinguishes 
flame ; and, when respired, proves fatal. It is very 
deleterious, even though largely diluted with atmo- 
spheric air. When one volume of sulphuretted hydro- 
gen, and 1^ of oxygen, are inflamed in a detonating 
tube, 1 volume of sulphurous acid is produced, and 
water is formed. Thus tlie sulphur is transferred 
to one volume of the oxygen, and the hydrogen 
to the half volume. Sulphuretted hydrogen, there- 
fore, consists of 15 sulphur 4. 1 hydrogen, and its 
number is l6. 

Chlorine and iodine instantly decompose sulphur- 
etted hydrogen ; sulphur is deposited, and hydro- 
chloric and hydriodic acids are formed. • 

Sulphuretted hydrogen and ammonia readily unite 
in equal volumes, and produce hydrosulphureLqf 
ammonia. At first wl^ite fumes appear, which 'become 
yellow. A yellow crystallized compound results, 
consisting of 16 sulphuretted hydrogen, 8 ammoniat 

6 
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Chexnifltiy. Jt is of much use an a test for die metals, and may 
' be procured by distilling, at nearly a red heat, a 
mixture of 6 parts of slacked lime, 2 of muriate of 
ammonia, and 1 of sulphur. 

There is another compound of hydrogen and sul* 
phur, which has been called supersulphuretted hydro- 
gen. It ‘is a liquid, formed by adding muriatic arid 
to a spkftion of sulphuret of potash, and appears to 
conafst of two proportions of sulphur = SO + one 
of hydrogen = 1. 

Sulphur and nitrogen do not combine. Sulphur 
always, in its ordinary state, contains hydrogen, 
which it gives ofi' during the action of various bodies, 
for which it has a powerful attraction. 

4. Phosphorus 

Is obtained by distilling phosphoric acid with char- 
coal at a red heat When pure, it is nearly colourless, 
seniitrunsparent, ahd flexible. Its specific gravity = 
1,770. It melts, when air is excluded, at 105°. If 
suddenly cooled after having been heated to 140°, it 
becomes black ; but if slowly cooled, remains colour- 
less. At 500°, it boils, and rapidly evaporates. 
When exposed to air, it exfiales luminous fumes, 
having a peculiar alliaceous odour ; it is tasteless. 
At a temperature of about 1 00°, it takes fire, and 
burns with intense brilliancy, throwing off copious 
white fumes. If, instead of burning phosphorus with 
free access of air, it be heated in a confined portion 
of very rare air, it enters into less perfect combus- 
tion, and three compounds of phospliorus with oxy- 
gen are the result, each characterized by distinct 
properties. The first is a red *<olid, lehs fusible 
than phosphorus ; the second is a white substance, 
more volatile than phosphorus ; the third a white 
and fixed body. 

The red solid consists of a mixture of phosphorus 
and oxide of phosphorus. Oxide of phosphorus is the 
white substance with which phosphorus becomes cn- 


Acid» It 18 inodorous, very sour, fixed in the Chernktry. 
fire, and unchanged by heat. As commonly pre- 
pared, it is an unctuous fluid. Specific gravity s 2. 

Phosphite of Ammonia may be obtained in deli- 
cate annular crystals, decomposable by heat. 

Phosphate of Ammonia is a common ingredient in 
the urine of carnivorous animals. It may be obtain- 
ed pure by saturating phosphoric acid with ammo- 
nia, and forms crystals in four-aided prisms. 

Phosphorus and Chlorine ,— elements unite 
in two proportions, forming two definite compounds, 

— the chloride and bichloride of phosphorus. When 
phosphorus is submitted to the action of chlorine, it 
burns with a pale yellow flame, and produces a 
white volatile compound, which aftaclies itseli' to the 
interior of (he vessel. This substance was long 
mistaken for phosphoric acid, but its volatility is 
alone sufficient distinction ; it rises in vapour at 
200°. It is fusible and crystallizabJe ; and when 
brought into the contact of water, a mutual decom- 
position is effected, and phosphoric and muriatic 
acids result. When passed through a red-hot porce- 
lain tube with oxygen, phosphoric acid is produ- 
ced, and chlorine evolved. 

With ammonia it forms a singular compound, 
which, though consisting of three volatile bodies, re- 
mains unchanged at a white heat, —it is insoluble in 
wait r. 

When phosphorus is burned in chlorine, one grain 
absorbs nine cubic inches; so that the compound 
formed must be regarded as the bichloride^ and con- 
sists of* 10 of phosphorus + 67 of chlorine, and its 
number is 77. 

The Chloride of Phosphorus, consisting of 10 
phosphorus + 33,5 chlorine, is procured by distilling 
a mixture of phosphorus and corrosive sublimate, 
which is a bichloride of mercury. In this experi- 
ment calomel, or chloride of mercury, is formed, and 
the phospliorus combines with one proportion of 
chlorine. 


criihtecl when kept for some time in water. It is The chloride of phosphorus, when first obtained, 
very inflammable, and less fusible and volatile than is a liquid of a reddish colour ; it soon deposites a 
phosphorus. portion of phosphorus, however, and becomes limpid 

ac/r/ is best procured by mixing chlo- and colourless. Its specific gravity = 1,45. Ex- 
rido of phosphorus with water, filtering and evaporat- posed to the air it exhales acid fumes: it does not 
ing the solution, when a white crystallized solid is change the colour of dry vegetable blues. Ciilorine 
obtained, which is a compound of the phosphorous converts it into bichloride. Ammonia separates 
acid with water. (See Chloride of Phosphorus,) plio.sphorus, and produces the singular triple com* 

The phosphoric acid may be produced by burning pound before adverted to. 
phosphorus in excess of oxygen. There is intense Chloride of phosphorus acts upon water with 
heat and light produced, and white deliquescent great energy, and produces muriatic and phospho- 
flocculi line the interior of the receiver. Phos- rous acids, while tlie bichloride produces muriatic 
phoric acid may also be obtained by acting upon and phosphoric acids : for as in the bichloride there 
phosphorus by nitric acid. are two proportions of chlorine, so, in acting upon 

The composition of phosphoric acid is learned by water, two of oxygen must be evolved, which, unit- 
ascertaining the bulk of oxygen absorbed during the ing to one of phosphorus, generate phosphoric add. 
perfect combustion of a given weight of phosphorus, The chloride of phosphorus, on the contrary, con- 
which is = 4,4 cubic inches for each grain ; so that taining only one proportion of chlorine, pioduces 
100 grains of phosphorus would require, for conver- muriatic acid and phosphorous acid, when it decom* 
sion ioto phosphoric acid, 440 cubic inches of oxy- poses water, 
gen rt 148,5 grains. Hence phosphoric acid, consi- 
dered as a compound of one proportion of phospho- Before decomposition. 

ruB, and two proportions of oxygen, will consist of Chlorid. 

10 phosphorus + 15 oxygen. ^ ofThosp, Water. 

Phospho. ic acid is a deliquescent substance : l Chlorine = 83,5 ) - ^ c ] 1 Hydrog. = I 1 - 

when fused it has been called Glacial Phosphoric 1 PhosphQ. = 10 J | Oxygen =7|5| 
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1 Chlorine 
1 Hydrog. 


After deeompesition. 



} 


Muriatic 

Add, 

36,5 ! 


Phospo. = 10 7 
Oxygen = 7,5 j 


PhoA. 

AcicL 

17,5 


But the phosphorous acid thus produced always 
contains water, which it throws off when heated in 
ammonia, forming, with that alcali, a dry phosphite. 
This experiment shows that the H^drophosp/iorous 
acid consists of 2 proportions of phosphorous acid 
= S5 + J water = 8,5. 

Phosphorus and When these substances 

are brought together in an exhausted vessel, they 
act violently, and form a reddish compound , it de- 
composes water with great energy, and produces 
phosphorous and hydroiodic acids. 

Phosphorus and Hydrof^en^Whcn phosphorus 
is presented to nascent hydrogen, two gaseous com- 
pounds result. The one inflames spontaneously 
upon the contact of the atmosphere. This may 
be procured by heating phosphorus in a solution 
of caustic potash, or better, by acting upon phos- 
phuret of lime by dilute muriatic acid. The gas 
may be collected over water. It is colourless, 
has a nauseous odour like onions, a very bitter 
taste, and inflames when mixed with air, a pro- 
perty which it loses by being kept over water. For 
our knowledge of the properties and composition 
of this gas we are chiefly indebted to Dr Thom- 
son, who hAs shown that the liydrogen suffers no 
change of bulk in uniting to . the phosphorus ; so 
that the difference of weight between this gas and 
pure hydrogen indicates the weight of phosphorus : 
100 cubic inches of phosphuretted hydrogen =S4, 75 
grains ; hence the gas may be regarded as contain- 
ing one proportion of phosphorus and one of hydro- 
gen, or 10 + 1 =11. 

The next compound of phosphorus and hydrogen 
has been called, by Sir H. Davy, hydropkosphoric 
gas. It is procured by heating the solid hydrophos- 
phorouB acid. The gas must be collected over mer- 
cury. Its specific gravity to hydrogen is as 13 lo 1. 
It is not spontaneously inflammable, but explodes 
when heated with oxygen. It inflames spontaneous- 
ly in chlorine. It smell is less disagreeable than the 
former. It consists of 2 of hydrogen and 1 of phos- 
H. P. 

phoruB 2 -f 10= 12; but the two volumes of hy- 
drogen are condensed into one. 100 cubic inches 
weigh 27 grains. 

When hydrophosphorous acid is decomposed for 
the production of this gas, phosphoric acid is always 
generated. Hydrophosphorous acid has been stated 
to contain two proportions of phosphorous acid + 
f;jne of water. Hence the elements 

20 phosphorus 
15 oxygen 
7,5 do. 

1 — hydrogeu 

or 43,5 parts of hydrophosphorous acid contain 

20 phosphorus 
22,5 oxygen 
1 hydrog^. 


V phosphorous acid, 
= water, 


The -three proportions of oxygen = 22,5 will re- 
quire one proportion and a half of phospliorus = 15 
to form phosphoric acid, and the remaining half pro- 
portion of piiosphorus will unite to the one of hydro- 
gen to form hydrophoBphoric gas, which consist of 5 
phosphorus + 1 hydrogen. 

To avoid fractions the phenomena may be stated 
thus: , 

Four proportions of hydrophosphoric acid contain 


4 phosphorus = 40. 

4 oxygen = 30. 

2 do. 1 in the = 15. 

2 hydrogen J water = 2. 


The whole of the oxygen, amounting to (i propor- 
tions (i. e. 7,5 X 6 = 45), unites to three propor- 
tions of phosphorus (10 X ^ = 30) to form phospho- 
ric acid. The two of hydrogen = 2, combine with 
the remaining proportion of phosphorus = 10 to 
form hydrophosphoric gas. 

Phosphorus and Nitrogen produce no definite 
compound. 

Pnosphorus and Sulphur may be readily united by 
fusion in an exhausted vessel. When one proportion 
of phosphorus is united to one of sulphur (10 -f 15), 
the compound bears a high temperature without de- 
composition. 


5. Carbon* 

The purest form of this element is the diamond, a 
colourless transparent body found in certain alluvial 
strata ; its primitive crystalline form is the regular 
octoedron. Its specific gravity = 3,50. 

Another form of carbon is charcoal, and of this 
the purest variety is lamp-black. Charcoal is pos- 
sessed of some very curious properties in regard to 
absorbing gases, and removing the colour, smell, and 
taste of certain vegetable and animal bodies. 

Carbon and Oxygen , — There are two compounds 
of carbon and oxygen, — the carbonic oxide and 
the carbonic acid. 

Carbonic Oxide is usually obtained by subjecting 
carbonic acid to the action of substances whicli ab- 
stract a portion of its oxygen. Upon this principle, 
carbonic oxide gas is produced by heating chalk and 
charcoal, or chalk and iron or zinc filings. The gas 
should be well washed, and may be preserved over 
water. Its specific gravity to hydrogen is as 1 3,2 
to 1 ; 100 cubical inches weighing 29,7 grains. It 
is fatal to animals, extinguishes flame, and burns 
with a pale blue lambent light when mixed with, or 
exposed to, atmospheric air. When a stream of 
carbonic oxide is burnt under a dry bell glass of 
air or oxygen, no moisture whatever is deposited. 
When two volumes of carbonic oxide and one of 
oxygen are acted on by the electric spark, a detona- 
tion ensues, and two volumes of carbonic acid are 
produced. Whence it appears, that carbonic acid 
contains just twice as much oxygen as carjponic 
oxide. Carbonic oxide may be considered as a qpm- 
pound of one volunfe of oxygen and one volume bf 
gaseous carbon, or .of one proportion of carboti and 
one of oxygen, the latter being so expanded as to 
occupy two volumes. 
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The representative number of charcoal, as obtain- 
by considering this gas as a compound of one 
proportion of charcoal and one of oxygen, is 5,7 und 
5,7 carbon + 7*5 oxygen = IS, 2 carbonic oxide. 

Carbonic acid may be obtained by burning carbon, 
either pure charcoal or the diamond, in oxygen gas ; 
tile oxygen suffers no change of bulk, so that the 
composi^on of carbonic acid is easily learned by 
comp'jtl'jng its weight with that*of an equal volume 
of pure oxygen ; 100 cubic inches of oxygen weigh 
33,75 grains; 100 cubic inches of carbonic acid 
weigh 46,57 grains; hence 100 cubical inches of 
carbonic acid must consist of 33,75 grains of oxygen, 
+ 12,82 grains of carbon, and 12,82 33,751 15, 7 • 15. 
Hence one proportion of charcoal = 5,7 4- 2 pro- 
portions of oxygen, rz 15, will constitute carbonic 
acid, represented by the number 20,7. 

Carbonic acid is a most abundant natural product ; 
the best mode of procuring it for experiment con- 
sists in acting upon pounded marble (carbonate of 
lime) by dilute muriatic acid. It may be collected 
over water, but must be preserved in vessels with 
glass stoppers, since water, at common temperature 
and pressure, takes up its own volume : under a pres- 
sure of two atmospheres it dissolves twice its vo- 
lume, and so on. It becomes brisk and tart ; by 
freezing, boiling, or exposure to the vacuum of the 
air-pump, the gas is given off again. 

Cmhonic Acid and Ammonia^Carhonate of Am^ 
vnonia , — These gases readily combine, and produce 
one of the most useful and best known of the am- 
moniucul compounds. 

When one volume of carbonic acid and two vo- 
lumes of ammonia are mixed in a glass vessel, over 
mercury, a complete condensation ensues, and a 
aubcarbonatc of ammonia is produced. 


muriatic acid gases. The weiglit of phosgene to Chemistiy. 
hydrogen is as 46,7 to 1. 100 cubical inches weigh 
107,075 grains. It condenses four times its volume 
of ammoniacal gas, producing a peculiar compound 
of a white colour. 

Carbon and Hydrogen , — These bodies combine in 
two proportions, and form gaseous compounds, con- 
sisting of 1 carbon 1 hydrogen, and 1 carbon 4. 2 
hydrogen. 

There are several processes by which they may 
be obtained. The first compound is obtained by 
the decomposition of alcohol by sulphuric acid. It 
may be collected over water ; its specific gravity to 
hydrogen is 13,4. 100 cubic inches weigh 30,15 

grains. 

This gas is inflammable, burning with a bright 
yellowish white flame. One part by volume requires 
for perfect combustion three of oxygen, and two of 
carbonic acid result. When sulphur is heated in 
one volume of this gas, charcoal separates, and two 
volumes of sulphuretted hydrogen result. As hy- 
drogen suffers no change of volume by combining 
with sulphur, it follows that carburetted hydrogen 
contains two volumes of hydrogen condensed * into 
one, hence the quantity of oxygen required for its 
consumption. 


Before detonation. After detonation. 


C. Hyd. 
5,7 + 1 

Oxygen. 

7,5 


7,5 

7,5 



Oxygen. 

7.5 


Water. 


It consists of IG 
ammonia + 20,7 
carbonic acid, and 
is represented by 

-6,7. 


Carbonic 

Ammo- 

Acid. 

nia. 

20,7 

16. 



If water be present, it so far overcomes the elasti- 
city of the gas, as to enable the salt formed to take 
up another volume of carbonic acid, and thus a bi- 
carbonate is formed. 

Subcarbonate of ammonia crystallizes in octoe- 
drons, thougli it is generally met with in cakes bro- 
ken out of the subliming vessel, being obtained by 
sublimation from a mixture of muriate of ammonia 
and chalk. Its odour is pungent ; its taste hot and 
saline. A pint of water at 60” dissolves rather less 
than 4 ounces ; by exposure to air it loses ammonia, 
and becomes a bicarbonate. 

Chlorine and carbon do not combine; but chlorine 
uniteii with carbonic oxide ^ and produces a triple 
compound, called by Dr Iddivy phosgene gas ^ as it is 
most easily produced by exposing a mixture of equal 
volumes of chlorine and carboni^* oxide to the action 
of light. A condensation = 0,5 takes place. The 
compound has a peculiar pungent odour. It is so- 
luble in water, and is resolved into carbonic and 


Carbon. 

5,7 

Oxygen. 

7,5 


7,5 


j Carbonic acid. 


This gas, therefore, is constituted of 1 proportion 
of charcoal = 5,7 + 1 proportion of hydrogen =1, 
and its number is 6.7. 

When this gas is mixed with chlorine in the pro- 
portion of 1 to 2 by volume, the mixture on inflam- 
mation produces muriatic acid, and charcoal is abun- 
dantly deposited ; but if the two gases be mixed in 
an exhausted vessel, or over water, they act slowly 
upon each other, and a peculiar fluid is formed, 
which appears like a heavy oil, hence this variety of 
carburetted hydrogen has been termed olefiant ^as. 

The other variety of carburetted hydrogen is of- 
ten generated in stagnant ponds. It may be pro- 
cured by passing the vapour of water over red-hot 
charcoal, and washing the gas thus afforded in lime- 
water, by which the carbonic acid is separated. 
100 cubic inches of this gas weigh only 17,525 
grains, so that its spccitic gravity to hydrogen is 7,7- 
It burns with a pale blue flame. It requires for 
perfect combustion twice its volume of oxygen ; wa« 
ter is generated, and one volume of carbonic acid 
results, so that it contains only half the quantity of 
carbon existing in the former compoundi or it may 
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Ch«miitf 3 i^ be considered as composed of caiibon 5,7 -f S hy- 
' drogen. 


Before detonation. 


C-riyir 

2,85+1 

Oxygen. 

7,6 


7,5 


After detonation. 
Carbon. 


2,85 


Ox>^en. 

7.5 


) Carbo. 
) acid. 


Hydro- 

Oxygen. 

7.5 

gen. 


1 



Water. 


The hydrogen is in this, as in the former case, con- 
densed to half its volume by union with carbon. 

I'bii® variety of carburetted hydrogen is abundant 
in many coal mines, when it is often productive of 
terrible explosion, and known under the name of 
fire-damp. 

There arc many vegetable and animal substances, 
which, when submitted to destructive distillation, 
yield, among other products, a mixture of the two 
kinds of carburetted hydrogen. 7^ is is especially 
the case with pit-coal, the gas from which is import- 
antly employed for the purposes of illumination. 

Carbon and Nitrogen — Carburet of Nitrogen — 
Cyanogen.— TKw gaseous compound was discovered 
in 1815 by Gay-Lussac. It may be obtained by 
gently heating the Prussiate of mercury- The gas 
evolved must be collected over mercury. It has a 
penetrating and very peculiar smell ; it burns with a 
purple flame. Its specific gravity to hydrogen is 
24,4 : 100 cubic inches weighing 54,9 grains. Wa- 
ter dissolves 4,5 volumes, and alcohol 23 volumes of 
this gas. I It reddens vegetable blues. It may be 
analyzed by detonation with oxygen. One volume 
detonated with two of oxygen produces two volumes 
of carbonic acid, and one of nitrogen. Whence it 
appears that cyanogen consists of two proportions 
of carbon = 11,4, and one of nitrogen z= 13, the 
nitrogen having suffered no change of bulk by unit- 


ing with the carbon, it may be said to consist of Chemistiy. 
ft volumes of gaseous carbon + 1 volume of nitro. 
gen, the 3 being condensed into 1 volume. 

Before detonation. After detonation. 


Cyano- 

gen. 

C. N 
11,4+ 1.'', 

Oxygen. 

15 


15 


Nitrogen. 

13 

Carbonic 

Acid. 

O ^ 


og 


Cyanogen combines with hydrogen, and produces 
a triple compound, the Hydrocyanic or Prussic acid. 
It may be obtained by moistening prussiate of mer- 
cury with muriatic acid, and distilling at a low tem- 
perature, having surrounded the receiver with ice. 
A liquid is thus obtained M'hich has a strong fiungent 
odour, very like that of bitter almonds ; its tiste is 
acrid, and it is highly poisonous. It volatilizes so 
rapidly as to freeze itself. It reddens litmus, 'i'he 
specific gravity ol its vapour, compared with hydro- 
gen, is 12,7, 80 that 100 cubic inches = 28,575 
grains ; detonated with oxygen it gives as results one 
volume of carbonic acid gas, half a volume of hydro- 
gen, and half a volume of nitrogen, so that it con- 
sists of 1 volume of cyanogen -f- l volume of hy- 
drogen. 

Carbon and Sulphur — Sulphurrt of Carbon . — This 
is a liquid obtained by passing sulpliur over red-hot 
charcoal. When pure, it is transparent and colour- 
less. It is very volatile, and has a pungent taste and 
peculiar fetid odour. It is inflammable, and, when 
burned with oxygen, produces sulphurous and car- 
bonic acids. It consists of one proportion of char- 
coal and two of sulphur ; 5,7 + 30 = 35,7- 

6. Boron 

Is obtained by the action of potassium on boracic 
acid, which appears to consist of 5,5 boron + 15 
Oxygen. 


Tjsular Vjlw of the Substances described in the First and Second divisions cf Pari and of their 
Compounds, shoicing their Specific Gravities^ Representation, Numbers, and Composition. 


SUBSTANCES. 

100 Cub. In. 
weigh 




Number. 

Composition. 

Oxygen 

Chlorine 

Euchlorinc 

33.75 

75.375 

71.4375 

15 

33.5 

31.75 

1.117 

2.496 

2.365 


75 

35.5 

63.5 

30 oxy. + 33.5 chi. 

Chloric acid 

Iodine 

204.9375 

117.75 

8.774 

4.948 

71. 

117.75 

37.5 oxy. + S3.5 chi. 

Oxiodic acid 

Chloriodic acid 

Hydrogen 

2.25 

1 

.0745 


155.25 

1 

37.5 oxy. + 1 17 . 75 . iodine. 

• 

Water 

Muriatic acid gas 

38.8125 

17-25 

1.285 

1 

8.5 

34.5 

7.5 oxy. -f 1 hy. 

33.5 chi. -f 1 hy. ’ • 

solution 

^driodic acid > ! 

i^ftfogen - . j 

133.5937 

59-375 

4.424 

1.21 

II8.75 

480 vol. of gas. 

117-75 iode+ 1 hy. 

29-25 

13 

•9687 

i 

13. 
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SUBSTANCES. 

Nitrous oxide 
Nitric oxide 
Nitrous acid 
Nitric acid 
Hydro rfitric acid 
Common air 
Chloride of nitrogen 
lode of nitrogen 
Ammonia 

solution 

Chlorate of ammonia 
Oxiodatc of ammonia 
Chloriodate of ammonia 
Muriate of ammonia 
Uydriodate of ammonia 
Nitrite of auimonia 
Nitrate of ammonia 
Siilpliur 

Sulphurous acid 
Hydro-bulphuro-nitric oxide 
Sulphite of ammonia 
Sulplruric acid 
Hydro-sulphuric acid 
Glacial sulphuric arid 
Sulphate of ammonia 
Sulpiiurane, or chloride of sulphur 
ode of sulpluir 
'julpliurcttcd hydrogen 
Hydroguretted sulphur 
'iydrosulpliuret of ammonia 

Phosphorus 
Dxide of phosphorus 
'Phosphorous acid 
lydropliosphorous acid 
’’hosphite of ammonia 
'hosphoric acid • 

'Iiosphate of animonia 
"hloride of phosphorus 
.bichloride of phosphorus 
\mmoniaco-bichloride of phosphorus 
ode of phosphorus 
lydro-phosphoric gas 
Phosphui etted hydrogen 
ulphuret of phosphorus 


Jarbon (Diamond) 

Carbonic oxide 
'hosgcnc gas 
Carbonic acid 
!!!arbonate of ammonia 
Bicarbonate of ammonia 
^arburetted hydrogen 
bicarb uretted liydrogen 
)lefiant ether 
Cyanogen 

lilore-cyanic acid 
Hydro-cyanic acid 
Hydj’o-cyanatc of ammonia 
~iilphuret of carbon 
hosphuret of carbon 


oron 

ioracic acid 
Hydro-boracic acid 
“orate of ammonia (Hydro) 


100 Cub. In. 

1 Specific gravity compared to 

Numbei 


weigh 

Hydrogen 

Air. 

Water. 

Compoflition. 

46.125 

20.5 

1.527 


20.5 

IS nit. 4-7.5 oxy. 

31.5 

14 - 

1.048! 

2 

28 

1 3 nit. 4-15 oxy. 

64.485 

28.66 

2.1 85( 

) 

43 

13 nit. + 30 oxy. 





S0.5 

13 nit. -f- 37.5 oxy. 




1.5 

67.5 

50.5 nit. ac. + 17 w. 

30.195 

13.42 

1 

J.6 

147 

21 oxy. + 79 11, 

13 n. -f. 134 cblo. 

18. 

8 

.5961 

00 

16 

1 3 n. -f. 3 hy. 

670 volumes. 




1.45 

50.5 

16 am. 4-34* 5 m. n. 





134.75 

16 am. + 118.75hy. 




1.5785 

6*6.5 

16 am. 4- 50.5 n. a. 




1.99 

15 

15 sul. 4“ 15 oxy. 

67.5 

30 

2.2.354 


SO 





76. 

16 am. 4. GO sul. acid. 





37.5 

15 sul. + 22.5 oxy. 




1.9 

46 

37.5 s. a. 4- 85 water. 





53.5 

37*5 8. a. 4- 16 am. 




1.6 

48.5 

15 BUI. + 33.5 chi. 

36 

16 

1.1922 


16 

15 sul. 4- 1 hy. 





48 

32 8.h. -f 16 am. 




1.77 

10 

20 P. 4. 7.5 oxy. 





27.5 





17.5 

10 P. 4- 7»5 oxy. 





43.5 

i5 P. a. 4- 8.5 water. 




2.85 

25 

10 P. 4- 15 oxy. 




1.45 

43.5 

10 P. 4- S3. 5 chi. 





77 

10 P, 4-67 chi. 

27 

12 

.6942 


12 

P. 10 4- by. 2. 

24.75 

11 

.8196 


11 

P. 1'0-f hy. 1. 




35 

P. 20 + sul. 15. 




3.5 

5.7 


29.7 

13.2 

.9830 


13.2 < 

Garb. 5.7 -f oxy. 7.5. 

107.075 

46-7 

.8.48 


46.7 ' 

G. 0. 13.2 4. chi. 33.5. 

46*.575 

20.7 

1.5425 


20.7 

Garb. 5.7 + oxy. J5. 





36.7 

C. a. 20.7 4 - mil. 16. 





57.4 

C. a. 41.4 4- am. 16. 

17.325 

7.7 

.5738 


7.7 

Carb. 5.7 -f hy. 2. 

30.1.5 

13.4 

•9985 


6.7 

Curb. 5.7 + hy. 1. 




1.2201 

46.9 

Olef. 13.4 4- chi. 33.5. 

54.9 

24.4 

1.818 


24.4 

Carb. 11.44-11. 13 . 

05.1375 

28.95 

2.1572 


57.9 

Cy. 21.4 4- ch. 33.5. 

28.675 

12.7 

.9463 

.7058 

25.4 

Carb.ll.44-azol.l34-hv.l 




1.272 

35.7 

Carb. 5.7 4- sal. 50. 




1.803 

5.5 

20.5 

B. 5.5 4-oxy. 15. 




1.479 

37.5 

B. a. 20.5 4- w. 17. 





53.5 

B. a. 20.5 4- ani. 1 6 + w. 17 
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CHEMISTRY. 


The third division of undecompounded bodies mi- 
braces the Metals. Their general properties, and 
those oi‘ their most important compounds, are, with 
few exceptions, amply detailed in the body of the 
work. On the present occasion, it will be required 
to notice those of more recent discovery, and point 
out the applications ot the law of proportions to their 
various combinations. 

Chemists have adopted different principles of sub- 
division in regard to the metals, sometimes founding 
'them upon their mechanical, and sometimes upon 
their chemical qualities. In the former case, malle- 
ability, ductility, or tenacity, have been selected as 
leading characters ; in the latter, fusibility and the 
action of heat and air have furnished characters for 
classification. 

In the present state of our knowledge, it seems 
that the relative attractions of the metals for oxygen 
may be most usefully and scientifically assumed as 
the basis of arrangement, and they may be thus 
classified under five heads. 

Tlie first embraces those metals which neither ab- 
sorb oxygen nor decompose water at any tempera- 
.Cure; their oxides are reducible at a licat below 
redness. 

1. Gold. 

2. Silver. 

3. Platinum. 

4. Palladium. 

5. Rhodium. 

6. Iridium. 

The second division contains metals which, when 
heated to a certain temperature, absorb and retain 
oxygen ; at higher temperatures they again give it 
off. 

1. Osmium. 

2. Mercury. 

3. Lead. 

4. Nickel. 

The metals of the third division absorb oxygen 
even when at a temperature above redness. They 
are incapable of decomposing water at any tempera- 
ture. 

1. Arsenic. T 

2. Molybdenum. 

3. Chrome. ? Acidifiable metals. 

4. Tungsten. | 

3, Columbium. J 

6. Antimony, 

7. Uranium. 

8. Cerium. 

9. Cobalt. 

10. Titanium. 

11. Bismuth. 

12. Copper. 

13. Tellurium. 

The metals of the fourth division absorb oxygen 
even at high temperatures, and, when heated to red- 
ness, arc capable of decomposing water, 

1. Iron. 

2. Tm. 


R. Zinc. 

4. Manganese. 

The fifth class includes metals which, absorb oxy^ 
gen, and which rapidly decompose water, at all tem- 
peratures. 

1 . Potassium. 

2. Sodium. ^ 'v 

' 3. Barium. 

4. Strontium. 

5. Calcium. 

6 . Magnesium. 

The sixth class includes bodies which, by analogy, 
are considered metallic, but of which the oxides 
have not hitherto been reduced. 

1 . Siiicium. 

2 . Alumium. 

3. Zirconium. 

4. Ittriurn. 

5. Glucium. 

It appears from this statement that the metals are 
thirty-eight in number. 

If we arrange the metals according to their speci- 
fic gravities, they stand as follows : 


1 . Platinum, 

21.00 

2 . Gold, • 

19.30 

3. Tungsten, 

17.50 

4. Mercury, 

13.50 

5* Palladium, 

11.50 

6 . Lead, 

11.35 

7 . Silver, 

10.50 

8 . Bismuth, 

9-«0 

9. Uranium, 

9-00 

10 . Copper, 

8.90 

11 . Arsenic, 

8.35 

12 . Nickel, 

8.25 

IS. Cobalt, 

8 00 

1 4. Iron, 

7.78 

15. Molybdenum 

7.40 

16 . Tin, 

7 .SO 

17 . Zinc, 

7.00 

18. Manganese, ' 

6.85 

19 , Antimony, 

6.70 

20 . Tellurium, 

6.10 

21 . Sodium, 

0.972 

22 . Potassium, 

0.865 


It will be seen, therefore, that the metals include 
the heaviest and lightest solids. Of the remaining 
metals, the specific gravities have not been ascer- 
tained. 

1. Gold. 

Gold occurs in nature in a metallic state, alloyed 
with a little silver or copper; it may be obtained 
pure by dissolving it in nitro-muriatic acid, evapo- 
rating the solution to dryness, redissolving the dry 
mass in distilled water, filtering, and adding to it a 
solution of sulphate of iron ; a black powder falls, 
which, after having 4)een washed with dilute muriatic 
acid and distilled water, affords on fusion a button of 
pure gold. 


(’hemirtry. 
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f hcmistry. Pure gold is of a deep yellow colour. It melts at 

a briglit red heat, and, when in fusion, appears of a 
brilliant green colour. It shows no tendency to 
unite to oxygen when exposed to its action in a state 
' of fusion ; but if an electric disclmrge be passed 
tiirougli a veiy fine wire of gold, a purple powder is 
produced, which has been considered as an oxide. 

Oxide' of Gold may be otatained by adding a so- 
lution of potash to a solution of.chloride of gold ; the 
precipitate must be washed first with weak solution of 
potash, and then with water, and dried at a tempera- 
ture of 100\ If this be regarded as a protoxide, that 
is, as consisting of 1 proportion of gold -f 1 of oxygen, 
tlien the number 97 will represent gold, and this oxide 
will consist of 97 gold + 7,5 oxygen = 104,5. 

Chloride of Gold,—'^\iexi gold in a state of minute 
division is heated in chlorine, a compound of a deep 
yellow colour results, which consists of 97 gold + 
53.5 chlorine. When acted upon by water, a wari- 
ate of gold is produced. 

The action of iodine in gold has scarcely been 
examined. 

Nitrate of Gold, — The nitric acid has scarcely 
any action upon gold, but it readily dissolves the 
oxide, forming a yellow styptic deliquescent salt. 

Fulminaiing Gold, — This compound is obtained by 
adding ammonia to a solution of muriate of gold. Lt 
is a yellow powder, which, when gently heated, ex- 
plodes with some violence. The results of its de- 
composition are metallic gold, water, and nitrogen. 

Sulphuret of Gold is procured by passing sulphur- 
etted hydrogen through an aqueous solution of mu- 
riate of gold. It is a black substance consisting of 
97 gold -f 30 sulphur. 

Phosphuret of Gold is obtained by heating gold 
leaf with phosphorus, in a tube deprived of air. It 
is a grey substance of a metallic lustre, and consists 
of 97 gold + 20 phosphorus. 

Silver^ 

Silver occurs in nature pure, and alloyed with 
gold, antimony, arsenic, and bisinutli — also combined 
with sulphur, and with chlorine, and in some triple 
combinations, such as the sulphuret of arsenic and 
silver, and of antimony and silver. 

To obtain pare silver, the metal as it occurs in 
commerce may be dissolved in nitric acid ; solution 
of common salt is added to that of silver, as long as 
it causes a precipitate — which is to be washed, dried, 
and ignited with twice its weigiit of subcarbonate of 
potash — a button of pure silver is thus procured. 

Silver is u white metal, and when in fusion, very 
brilliunt. It melts at a cherry red heat, and is not 
oxidized by exposure to air. 

Oxide of Silver may be procured by adding a solu- 
tion of barytes to one of nitrate of silver ; a grey 
powder is precipitated, which, when washed and dried, 
consists of 102 silver + 7,5 oxygen. 

ClJoride of Silver is obtained by adding solution 
of chJorine, or of muriatic acid, to nitrate of silver. 
It is white, and fusible by a gentle heat into a semi- 
transparent mass (Luna Cornea). It consists of 102 
silver + 33 5 clilorine. • 

Fulminatmg Silver is a compound of ammonia and 
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oxide of silver, more violent in its operation than Cherniy 
fulminating gold. 

Nitrate of Silven-^The nitric acid diluted with 3 
or 4 parts of water readily oxidizes and dissolves sil- 
ver, and by evaporation a crystallized nitrate of sil- 
ver is obtained, consisting of 109,5 oxide of silver 
+ 50,5 nitric acid. 

Sulphuret of Silver is obtained by the action of 
sulphuretted hydrogen upon an aqueous solution of 
nitrate of silver ; it is of a dark grey colour, and often 
found in silver mines. It consists of 102 silver 4* 

15 sulphur. 

Sulphate of Silver is a white salt which crystallizes 
in fine needles, very difficultly soluble in water. It 
is procured by adding nitrate of silver to sulphate of 
soda, and then falls as a white precipitate. It easily 
dissolves in sulphuric and nitric acids, and in ammo- 
nia. It consists of 109,5 oxide + 37,5 sulphuric 
acid. 

Phosphate of Silver, a pale yellow compound ob- 
tained by pouring phosplioric acid into nitrate of 
silver. It is insoluble in water, but dissolves in phos- 
phoric acid. 

Carbonate of Silver is formed by adding solution 
of carbonate of potash to nitrate of silver. It is of a 
pale yellow colour, but, like most other salts of silver, 
blackens when exposed to light. It consists of 109,5 
oxide -I- 20,7 acid. 

Cyanuret of Silver, — A white compound obtained 
by adding prussiate (hydrocyanate) of potash to ni- 
trate of silver. 

Borate of Silver, — An insoluble white powder. 

Platinum 

Is found in small grains in South America, con- 
fined to alluvial strata : The pure metal may be ob- 
tained by dissolving crude platinum in nitro-muriatic 
acid, and precipitating by a solution of muriate of 
ammonia. This first precipitate is dissolved in nitro- 
muriatic acid, and again precipitated as before. 

The second precipitate is heated white hot, and pure 
platinum remains. It is a white metal, extremely 
difficult. of fusion, and unaltered by the joint action 
of heat and air. 

Oxide of Platinum is procured by adding excess of 
potash to muriate of platinum. It fails as a black 
powder, composed of 92 metal -f- 7*5 oxygen. 

Chloride of Platinum may be formed by heating 
the muriate in close vessels. It has not been parti- 
cularly examined. 

Muriate (f Platinum is obtained by evaporating 
the nitro-muriatic solution ; it is acrid, deliquescent, 
and difficultly cr^stallizable. It forms a triple com- 
pound with ammonia, ot difficult solubility. 

Sulphuret of Platinum is formed by heating the 
finely divided metal with sulphur in close vessels. It 
is a black, brittle compound, and consists of 92 pla- 
tinum -f 15 sulphur. 

The tour following metals have been discovered in 
the ore of platinum by Dr Wollaston and Mr Ten- 
nant. 

Palladium and Rhodium, 

These metals are obtained as follows : Dissolve 
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Cliemiiitry- crude platinum in nitro> muriatic acid, precipitate by 
sal-ammoniac, and filter, '['he filtered liquor may con- 
tain iron, copper, lead, gold, platinum, palladium, 
and rhodium. Immerse a plate of iron, which will 
precipitate all the above metals except iron ; digest 
this precipitate in dilute nitric acid, which w’ill dis- 
solve the lead and cop|>er ; then in nitro- muriatic 
acid, which takes up platinum, palladium, and rho- 
dium ; add to this solution some common salt, which 
forms triple compounds with tlie three metals. Al- 
cohol (li>>olvcs two of tliesv, and leaves the triple 
salt of rhodium; this is to be dissolved in wnter, and 
a plate of zinc immersed into the solution, which 
j)recipittttcs metallic rliodium. 

llhodimn is characterized by the rose colour of 
many of its salts. It is not precipitated either by 
muriate or hydrosulpliuret of ammonia. 

The triple salts of palladium and of platinum may 
be dccom|)osecl by prussiate of potash, wliich throws 
down the former, and from which the metal may be 
obtained by ignition. 

Palladium is a white metal, malleable and ductile. 

Iridium, 

When the ore of platinum is digested in nitro-niu- 
riatic acid, there remains a black powder, which, 
wdien alternately acted upon by muriatic acid and 
soda, is f(»r the most part dissolved. The acid solu- 
tion contains iridium, and by evaporation and expo- 
sure to heat, the metal is obtained. 1th colour is that 
of platinum ; it appears almost infusible. Its com- 
binations have not been examined wdth precision. 

Osmium, 

Osmium is contained in the alcalinc solution just 
alluded to. It may be obtained by distilling it with 
a little sulphuric acid. Its oxide passes over dissolv- 
ed in water, from wdiich solqtion it may be separated 
by mercury. 

Osmium has a peculiar smell like new bread. 
Acids do notact upon it. Alcalies readily dissolve it. 
Tincture of galls added to its solution produces a 
vivid blue colour. 

Mcrcurj, 

The principal ore of this metal is the sulphuret, 
or native cinnabar, from which the mercury is sepa- 
rated by distillation with quicklime, or iron filings. 

Mercury is a brilliant white metal, with a tint of 
blue. It is liquid at all common temperatures, solid 
at 40‘’, and gaseous , at (i70”. 

yicrnu ij and Oxi/frrn . — There are tw o oxides of 
mercury. J . The black, or protnxyde, maybe obtain- 
ed by long agitation of the metal in contact with 
oxygen, or by washing the chloride of mercury (ca- 
lomel) with hot lime-water. It is insipid, and con- 
sists of iqo M -f-Tv'J oxygen. 2. The red, or per- 
oxide of iiKrcury, is produced by c-.jiosing the me- 
tal heated nearly to its boiling point to the action of 
air. It becomes coated with red scalcsS, spangles, 
and crystals, which consist of 190 mercury -f 15 oxy- 

gen. 

('U or ides of Mercunf This metal also forms two 

cop.pi»n;.uls with chlorine; the chloride or calomd, 
composed of one proportion of mercury = I90 -f 


one of chlorine = 33.5, and the bichloride or eorro* Cliemistiy. 
sive sublimate, consisting of one proportion of mer- 
cury and two of chlorine, or 190 -f 67- These 
compounds, and especially the former, are most im- 
portant pharmaceutical preparations. In the Lon- 
don Pharmacoperin, they are very improperly term- 
ed suhmuriate and oxymuriate of mercury.- 

Chloride f Mercury^ or calomel, is produced by ex- 
posing to heat, in proper subliming vessels, a mixture 
of common salt and sulphate of mercury. Upon the 
large scale, the following are the best proportions : 50 
lbs. of mercury are boiled w ith 70lbs.of sulphurit: acid 
to dryness in a cast-iron ve.5scl. 62 lbs. of the dry 
salt arc triturated with 40.] lbs. of mercury, until the 
globules disappear, and 34 lbs. of common salt are 
then added. This mixture is submitted to heat in 
earthen vessels, and froni 95 to 100 lbs. of calomel 
are the result. It is to be w ashed in hu ge cjiianlitics 
of distilled water, after having been ground to a fine 
powder. 

Calomel is a white crystallizable compound, inso- 
luble in water, and unaltered by exposure to air; 
long exposed to light, it becomes brown. 

Bichloride of Mercury, or corrosive sublimate. — 

When mercury is heated in chlorine, the metal burns 
with a white fiame, and, combining with the gas, pro- 
duces a white sublimate of bichloride ; but the fol- 
lowing process is usually adopted for the preparation 
of this compound : 5 parts of sulphuric acid are 
boiled with 4 of mercury to dryness ; the dry mass i^ 
reduced to powder, and mixed w'ith 4 parts of com- 
mon salt, and 1 of black oxide of manganese. This 
mixture is put into a glass subliming vessel, and gra- 
dually heated to redness. The bichloride rises in the 
form of a white semitransparent crystalline mass. 

Corrosive sublimate has a disgustingly nauseous and 
astringent flavour, and is highly poisonous. At the 
temperature of 60^, it is soluble in £0 parts of wa- 
ter, and at 212** in about 3 parts. Alcohol di.ssolvcs 
nearly its own weight. With muriato of ammonia it 
produces a very soluble compound. 

Mercury and lodih” produce a compound oi’ .1 
brilliant scarlet colour, or yellow with cxl'css of mer- 
cury, 

• Mercury and Nitric Acid , — The results of the ac- 
tion of nitric acid upon mercury vary with the cir- 
cumstances under which it has taken place. If ex- 
cess of mercury be exposed to the action of dilute 
nitric acid, the metal is protoxidized, and the solution 
affords white prismatic crystals of an acrid and me- 
tallic taste. These are the When 

put into water they are resolved into supernitratv, 
which dissolves, and into suhniirate, which is an in- 
soluble yellow powder. 'Hie solution of nitrate of 
mercury furnisnes a black precipitate of oxide with 
solution of potash, and a white precipitate of chlo- 
ride with solution of common salt. 

When nitric acid diluted with 4 parts of water is 
boiled on mercury, tlic acid being in excess, the me- 
tal is converted into peroxide, and a componnd of 
nitric acid and peroxide of mercury, or an oxynitrate 
of mercury is formed. By evaporation irre^^ular 
crystals, of a very* acid taste, are obtained, which, 
by water, are resolved into a soluble super oxynitrate, 
and into an insoluble yellow suboxyniirate, 

4 
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Chrmistry. Mercury and SulphuK^When these bodies are 
triturated together, a black powder results called 
formerly Ethiops mineral. When ten parts of mer- 
cury are heated in ii matrass with one of sulphur, 

■ there is considerable action attended by ignition, 
and a violet coloured compound results, which af- 
fords, by sublimation, a crystalline mass, becoming, 
when reduced to powdcT, of a fine red hue. This is 
Sulphurct of Mercury ^ Cinnahhr, or Vermillion. It 
is tasteless, insokible in water, and consists of 190M. 
-f- .So S. 

Mercury and Sulphuric Acid. — Sulphate of Mer- 
cury is an insoluble white salt, obtained by adding 
sulphuric acid to a solution of nitrate of mercury. 
Oxy^nlphaic of Mercury is formed by boiling the 
metal with the acid; it is peroxidized and dissolved; 
Hulpimroiis acid is evolved, and a white crystallized 
mass remains. When this salt is put into water it is 
resolved into a Supcroiysidphale, and into an inso- 
luble SuhoxysulplKitc of a yellow colour, and for- 
merly called Turpetli mineral. 

Phospiiuret of Mercury is formed by heating phos- 
pliorus strongly with calomel; it is of a brown co- 
lour. Phosphate of Mci'cury is obtained by adding 
phosphate of soda to nitrate of mercury ; it is white 
and insoluble in excess of acid. The Oxypho^phatc 
of Mercury is soluble in excess of acid. 

Carbonate, of Mercury. — Carbonate of potash fur- 
nishes a yellow precipitate in solution of nitrate of 
mercury. 

Mercmy and Cyanogen. — The compound hitherto 
ctdlcd l^russiatc of Mercury consists, according to 
JM. Ciiiy-J-ussac, of 80 mercury + tlO cyanogen. 
'J’his compound, when distilled with muriatic acid, 
affords the liydrocyanic (prussic) acid. (See M. Gay- 
Liissac^ Memoir Annates dc Cliimic, T. <)8, p. 1 14, 
aim. 1815.) 

Lead. 

The natural compounds of this metui arc very 
luimcroii'^. The most important is llie sulplmret, 
whence tlie pure mel.il is chiefly procured. It is 
also found combined whh carbonic, sidpliuiic, plios- 
])horic, arsenic, molybdic, and chromic acids, and 
with ox^'gen and chlorine. To obtain lead perfect- 
ly pure, it may be dissolved in nitric acid, — the so- 
lution evaporated to dryness, — the dry mass redis- 
volved ill water and crystallized; — the crystals heat- 
ed strongly with charcoal afford the metal quite pure. 

Lead is of a bluish white tint, — it melts at (>00®, 
and by the united action of heat and air is readily 
converted into an oxide. 

Oxides of Lead. — There are three oxides of lead. 
I'he protoxide (massicot) is tlic basis of the salts ; it 
may be obtained by heating the nitrate of lead to 
redness in a close vessel. It is insipid and insolu- 
ble in water, — of a pale yellow colour, and vdien 
fused crystallizes on cooling in irregular scales (li- 
tharge). It is very soluble in potash and soda, and 
whep in fusion it readily dissolves several of the 
earthy bodies. If it be considered as a protoxide 
consisting of one proportion of lead and one of oxy- 
gen, then the number 97 will ^represent lead, and it 
will consist of 97 L. + oxygen. 

If the protoxide be exposed to heat and exygen, 
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it gradually .acquires a bright red colour, and is Chemistry, 
kiiow'n under the name of Minium, or deutoxidc 
load. This oxide, when exposed to nitric acid, is 
resolved into protoxide, which is dissolved, and into 
peroxide, which is an insoluble brown substance, con- 
sisting of 97 L- + 15 oxygen. Minium affords on 
analysis 97 L. -(- 1 1,^5 oxygen, and may, therefore, 
be regarded as a definite compound of the protoxide 
and peroxide. 

Lend and Chlorine. — Chloride of lead. When 
laminated lead is heated in chlorine, the gas is ab- 
sorbed, and a chloride of lead results, composed of 
97 L. -f C. The same substance is obtained 
by adding muriatic acid to nitrate of lead; it is wliite 
and fusible, and on cooling forms u horn like sub- 
stance (plumbum conieum). It dissolves in 22 parts 
of water at f)0°. 

Nitrate (f Lead — obtained by dissolving the metal 
in dilute nitric acid, and evaporation. The salt crys- 
tallizes in tetraedra anti octoedra. It is soluble in 
8 parts ofw'ater at 212°. It consists of 104.5 oxide 
of lead -{- 50,5 nitric acid. 

Lead and Sulphur readily combine and form a 
sulphurel of lead, composed of 97 L. + 15 S. 

Sulphate of Tjcad h a white insoluble compound, 
containing 104,5 oxide of lead + 37,5 sulphuric 
acid. It is formed by adding dilute sulphuric acid 
to nitrate of lead. 

Phosphate of J.e.ad is a yellow insoluble compound 
obtained by adding phosphoric acid to nitrate of 
lead. It consists of 104,5 oxide -f 25 acid. 

Carbonate of Lend is an important compound, on 
account of its use in the aits ; it is commonly called 
Wliitc Lead. It is formed by adding carbonate of 
potash to nitrate of lead, when a w hite precipitate 
falls, coiiisisting of 104,5 oxide + carbonic 

acid. 

Nickel. 

Nickel is found native, combined with arsenic, and 
wdth arsenic acid. It is procured pure by the fol- 
low^ing process ; Dissolve the metal sold under the 
name of nickel in dilute nitric acid to saturation, 
and evaporate to dryness ; rcdissolve in water, and 
add nitrate of lead sufficient to precipitate the arse- 
nic acid ; filter, and immerse a plate of iron to sepa- 
rate copper ; filter again, and add solution of car- 
bonate of potash ; wash the precipitate thus occa- 
sioned, and put it, while moist, into liquid ammonia, 
which dissolves the oxides of nickel and cobalt, leav- 
ing impurities to be separated by a filter ; add pot- 
ash to the ammoniacal solution, which precipitates the 
oxide of nickel, and which, by ignition with char- 
coal, affords a globule of the pure metal. Nickel is 
a white metal, which acts upon the magnetic needle, 
and is itself capable of becoming a magnet. It is 
very difficultly fusible, but absorbs oxygen readily 
when heated red-hot. 

Oxide of Nickel is obtained by adding potash to 
the solution of the nitrate— a precipitate falls of a 
pale green colour, which is a hydrate or compound 
of oxide of nickel with water, — this heated to red- 
ness, affords a grey oxide, consisting oi’ 55,5 nickel 
-p 1 5 oxygen. 

When nickel is heated in chlorine, a chloride re- 
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Chemistry, gults. This compound may also be obtained by heat- 
ing muriate of nickel to redness in a glass tube, — a 
yellow scaly body is obtained, consisting of 55,5 
nickel + 6? chlorine. 

Nitrate of Nickel is a deliquescent difficultly crys- 
tallizablc salU The sulphate may be formed by dis- 
solving the oxide in dilute sulphuric acid ; it crys- 
tallizes in four-sided prisms of a beautiful grass-green. 
(For an elaborate account of the combinations of 
nickel, sec Annales de Chimie^ 1816.) 

Arsenic. 

Arsenic exists in nature nearly pure, and frequent- 
ly occurs combined with other metallic substances. 

The pure metal is obtained by heating a mixture 
of charcoal and white arsenic in a tube or retort,— it 
sublimes in small brilliant scales. Arsenic is a very in- 
flammable, fusible, and volatile metal, and when heat- 
ed in contact with the air, produces white fumes of a 
' peculiar alliaceous odour. — It is highly poisonous in 
nil its combinations. 

Arsenic and Ox//gcn combine in two proportions, 
and produce compounds which have acid properties, 
— they have consequently been termed the arsenious 
and arsenic acids. 

Arsenious Acid or White Arsenic is chiefly ob- 
tained by sublimation from certain ores, especially 
those of cobalt. It is met with in commerce as a 
semitransparent brittle body, of an acrid nauseous 
taste, soluble in 80 parts of water at CO®. The solu- 
tion reddens vegetable blues,— it is equally soluble 
in alcohol. It is composed of 45 arsenic 15 oxy- 
gen. it combines with metallic oxides, and pro- 
duces a class of salts which have been termed arse- 
nites. Some of these are produced by adding the 
solution of M’hite arsenic to that of the other metal- 
lic oxide ; others arc best formed by adding solution 
of ai'senite of potash to the other metallic suits. 

Arsenic Acid is obtained by distilling four parts of 
nitric acid and one of arsenious acid to dryness. 
The white mass which remains is more sour and so- 
luble than the white arsenic, and it constitutes a dif- 
ferent set of salts, which :ire called arseniates. It 
consists of 45 arsenic -J- 22,5 oxygen. 

The arsenious acid forms uncrystallizablc com- 
pounds with the alcalies. The arsenitc of ammonia 
is easily formed by digesting finely powdered white 
arsenic in solution of ammonia. The ursenites of 
potash and soda may be formed in the same way. 

'I'he soluble arseniates, on the other hand, are 
crystallizable. The ar^enintc (f ammonia forms 
rhomboidal crystals. Nniher the salts of gold nor 
those of platinum furnish any precipitates >\ith the 
acids of arsenic, nor uilli tlie arseniate or arsenitc 
of potash. Silver is precipitated white by arsenitc 
of potash ; but the solution of arsenious acid renders 
solution of nitrate of silver slightly turbid only. Ar- 
senic acid, on the contrary, produces a copious red- 
dish brown precipitate in solution of nitrate ol silver, 
which is arseniate if silver, 'fhe arsenious acid forms 
dirty white precipitates in the solutions of nitrate and 
oxynitrato of mercury. The aisenic acid produces 
no precipitate in either, but tlie arseniate of potash a 
yellowish precipitate in both. 

Nitrate of lead furnishes no precipituie with arse- 


nious acid : but the arsenitc of potash forms a white Chemi^y* 
arsenitc of lead. The arsenic acid, and the arseniate 
of pot-ash, added to solution of nitrate of lead, in- 
stantly form insoluble white precipitates of arseniate 
of lead. 

The arseniate of nickel is a very pale green preci- 
pitate obtained by adding arseniate of potash to ni- 
trate of nickel. The arsenitc of nickel has the same 
appearance. 

Arsenic and Chlorine act upon each other with 
great energy, — the metnl burns, the gas is absorbed, 
and a chloride of arsenic results, having at first' the 
appearance of white fumes, which condense into a 
thick fluid, volatile and caustic, and which at a low 
temperature congeals. (Butter of arsenic.) It con- 
sists of 45 arsenic -f 67 chlorine. When mixed with 
water it affords muriate of arsenic. 

Arsenic and Iodine^ when heated together, pro- 
duce a red sublimate, which, acted upon by water, 
furnishes hydriodic and atsenic acids. 

Arsenic and Hydrogen. — When an alloy of arse- 
nic and potassium is thrown into water, a brown 
druret of arsenic results. When arsenic is presented 
to nascent hydrogen, as when a mixture of white ar- 
senic and zinc filings is exposed to the action of di- 
lute sulphuric acid, the metal is dissolved by the gas, 
and we thus obtain the arsenuretted hydrogen gas. 

It may be collected and preserved over water. 'I’lie 
composition, and consequently the specific gravity of 
this gas, vary,— and no accurate results have hither- 
to been obtained concerning it. When inflamed in 
contact with air, it produces white oxide of arsenic 
and water, and hydruret of arsenic is deposited upon 
the vessels. When chlorine is allowed to bubble up 
into this gas standing over water, inflammation fre- 
quently occurs, — hydruret of arsenic is deposited, 
and chloride of arsenic formed. When decomposed, 
one volume of arsenuretted hydrogen appears to af- 
ford 1,5 volumes of hydrogen. 

There arc two sulphurcts of arsenic^ the one of a 
bright red colour, called ilealgar, — the orher yellow, 
and known in commerce i-ndcr the name of Orpiment. 

The sulphuric acid dissolvr^s the arsenious acid, 
and forms a difficultly soluble sulphate of arsenic. 

Alloys. — With gold, platinum, and silver, arsenic 
forms brittle compounds of comparatively cosy fu- 
sion, — it amalgamates with mercury, produces a 
brittle alloy with lead, and with nickel forms a red- 
dish compound. The latter metal is indeed general- 
ly found alloyed with arsenic. 

Molybdenum. 

The sulphuret is the most common natural compound 
of this metal. To procure the meiai the native sul- 
phuret is powdered and exposed under a red-hot 
muiHe, till converted into a grey powder, which is to 
be digested in aininonia, and the solution filtered 
and evaporated to dryness. The residuum is dis- 
solved in nitric acid, recvaporaced to dryness, and 
violently heated with charcoal. I he metal is^of a 
whitish grey colour, and of excessively difficult 
fusion. 

Molybdenum and Dxygen^ when exposed to heal^ 
and oxygen molybdenum is acidified, a white crys- 
taliine sublimate of Molybdic Acid being formed. 

6 
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ChcmUtty. There are two other compounds with oxygen— 
the one black, obtained by heating molybdic acid 
with charcoal ; the other blue, and procured by im- 
mersing tin in solution of molybdic acid.— The black 
' oxide consists of 

44 M. + 7>5. oxy. 

the blue {molybdous acid) 44 M. + 15. — 
the white (molybdic acid) 44 M. + 22,5. 

These acids combine with certain bases forming 
molybdites and molybdates. Molybdate of silver, 
of mercury, of lead, and of nickel, may be procured 
by adding molybdic acid to the respective nitrates 
of those metals. 

Sulphuret of Moli/bdenum is a scctlle compound 
of a metallic lustre, composed of 44 M. + 50 S. 

Chroinr, 

The native combinations of chrome are the oxide, 
and the chromates of lead and iron. 

Hy violently igniting the oxide with charcoal a 
white, brittle, and very diilicultly fusible metal is ob- 
tained. 

Chrome and Oxi^gcn — I'he Oxide of Chrome is of 
a green colour, and may be procured by exposing 
chromic acid to a red heat. 

Chromic Acid may be obtained by digesting native 
chromate of lead in fine powder, m carbonate of 
potash. A chromate of potash is produced, to which 
sulphuric acid is added ; by evaporation sulphate of 
])otash and crystals of chromic acid are obtained. 
Chromic acid is of a red colour, and very soluble in 
water. 

The other combinations of chrome arc very im- 
perfectly known. 

Tinigsicn. 

There is a mineral called Tungsten, which is a na- 
tive tungstate of lime, and another called Wolfram, 
consisting of tungstic acid, iron, and manganese. 
To obtain the metal, cither of its oxides are violently 
ignited witli charcoal — in colour it resembles iron — 
ii is hard and brittle. 

Oxides of Tungsten. — This metal unites in two 
proportions with oxygen. The black oxide may be 
obtained by igniting the peroxide witli charcoal. 
Its properties have not been investigated. 

The peroxide, or Tungstic Acidj is obtained from 
native tungstate of lime, which is fused with four 
times its weight of subcarbonatc of potash. The 
fused mass is dissolved in water, and nitric acid added 
to the filtered solution which precipitates the tung- 
stic acid. This body is of a yellow colour— it unites 
with the alcolies, and forms soluble salts. 

Columbium, 

This metal was first discovered by Mr Hatchett 
in a mineral from North America. It is found com- 
bined with the oxides of iron and manganese, and 
also with yttria, in the minerals called tantalitc and 
yttro-tantalitc. The peroxide of Columbium is al- 
most tinsoluble ill nitric and sulphuric acids, but 
when freshly precipitated it dissolves in oxalic, tar- 
taric, and nitric acids, and very readily in potash. 

Antimony. * 

This metal is found native, but its principal ore is 


the Sulphuret^ from which pure antimony may be Chemistry, 
obtained by the following process : Mix three parts ' 
of the powdered sulphuret with two of crude tartar, 
and throw the mixture by spoonfuls into u red-hot 
crucible ; then heat the mass to redness, and a but- 
ton of metal will be found at the bottom of the cru- 
cible. Reduce this button to fine powder, and dis- 
solve it in nitro-muriatic acid — pour this solution in- 
to water, which will occasion the precipitation of a 
white powder, which is to be mixed with, twice its 
weight of tartar, and exposed to a dull red heat in n 
crucible. The button now obtained is pure anti- 
mony. 

A^itimony is of a silvery white colour, brittle and 
crystalline in its ordinary texture. It fu^cs at 800'^ 
Fahrenheit. 

Antimony and These bodies form two 

well detiried compounds, the history of which is of 
great importance to the pharmaceutical chemist. 

The Protoxide of Antimony is thus obtained : To 
200 parts of sulphuric acid add 50 parts of powdered 
metallic antimony. Boil the mixture to dryness, 
w’a^h the dry mass first in water, and then with a 
weak solution of subcarbonate of potash, a white 
powder remains, which, when thoroughly washed 
with hot water, is Protoxide of Antimony, 

This protoxide exists in all the active antimonial 
preparations — in emetic tartar, kermes, glass of anti- 
mony, golden sulphuret, &c. It consists of 85 A. -f- 
15 oxygen. It is fusible and volatile at a red heat, 
decomposed by sulphur and charcoal ; and, when 
acted on by nitric acid, is converted into perox- 
ide. 

Peroxide of Antimony is procured by acting up- 
on the powdered metal by excess of hot nitric acid. 

It is of a yellow white, diificultly fusible, and does 
not form soluble salts with acids. It consists of 
85 ant. -f- 22,5 oxygen. The diaphoretic antimony 
of old Pharmacopceiar consisted of this oxide. 

Antimony and Chlorine combine in one propor- 
tion only to produce the chloride of antimony. 

(Butter of Antimony.) The powdered metal takes 
fire when thrown into the gas, and n compound, at 
first liquid, but atlerw'ards concreting, is formed. 

It may also be produced by the distillation of anti- 
mony and bichloride of mercury, or by heating the 
solution of protoxide of antimony in muriatic acid. 

It consists of 85 A. + 67 C. When water is added 
to the chloride of antimony, a mutual decomposition 
ensues, and protoxide of antimony and muriatic acid 
result. 

Sidphurct of Antimony is easily formed by fusing 
the metal with sulphur. It consists of 85 A. -f- 
50 S. 

Sulphate of Antimony. — When sulphuric acid Is 
boiled upon .^ely powdered antimony, the metal is 
oxidized, anjpib acid sulphate and a subsulphatc of 
antimony tire the results. In both these salts the 
metal is in the state of protoxide. 

Hydrosulphurctted Oxide of Antimony, — This com- 
pound has long been knowm under tlie name of Ker» 
mes Mineral. It is commonly prepared as follows: 

Equal parts of sulphuret of antimony and common 
potash are fused together ; tJu' resulting mass is 
finely powdered, and boiled in ten times its weight 



32 


CHEMISTRY. 


Chemutrj. of water. The liquor is filtered while hot ; and, dur- 
ing cooling, it deposits kermes. The mother liquor 
of kermes deposits a copious yellowish red precipi- 
tate upon the addition of dilute sulphuric acid, which, 
wlien washed and dried, is known under the name 
of golden sulphur of antimony. It is improperly 
called in the London Pharraacopceia antimonit suU 
fhureium prcecrpiLaium. 

In forming these compounds, the following changes 
seem to have taken place. Tlie sulphuret of anti- 
mony and potash acts upon the water, a portion of 
which IS decomposed ; hydrogen is transferred to the 
alcaline sulphuret to form liydrosulphuret of potash; 
hydrogen and oxygen unite to the sulphuret of an- 
timony, producing u hyilrosulphurette(l oxide of that 
metal [kermes), wliicli remains dissolved in the hot 
alcaline Iiydrosulphiiret, and of wliicli one portion is 
precipitated as tliat solution cools. When dilute 
sulphuric iicid is added, the hydrosulphurot of potash 
is decomposed, sulpliate of ])Qtasli is formed, and 
.sulpliur and sulphuretted Jiydrogen arc liberated ; 
the sulphur falls in combination with the kermesy 
producing the golden sulphur, or feulphuretted hy- 
drosulpluirct. 

Vranium. 


The oxide and the sulphuret are the principal na- 
tive combinations of uranium. To obtain the me- 
tal from the sulphuret, it is heated in a muffle, and 
digested in nitro-murintie acid ; the oxide of uraniuni 
is precipitable from this solution by potash ; and, 
when exposed to an intense heat with charcoal, it af- 
fords the metal. It is grey, and extremely difficultly 
fusible. 

Very few experiments have hitherto been made 
upon this metal. The oxide precipitated from its 
nitric solution by alcahes is yellow', but by heating 
with charcoal it becomes black. The urunitic ore, 
called by the Germans {Iran glimmer, is a hydrate 
of the yellow oxide. The salts of uraniuni have a 
yellow colour and an astringent metallic taste. Pot 
ash forms in ihcir solutions a yellow precipitate, and 
carbonate of potash a while precipitate ; boUi these 
precipitates are redissoluble in >'xccss of alcali. 


zaffre, which is an impure oxide of cobalt, may be Chemistry, 
detonated three or four times with half its weight of ^ ^ 
nitre, then washed in hot water, and the residue di- 
gested in nitric acid. I’he nitric solution, when fil- 
tered and evaporated, yields aii oxide, which, by ig- 
nition with charcoal, affords cobalt. Cobalt is of .a 
grey colour, brittle, and difficultly fusible. * 

Cobalt and Oi jgrn, unite in two proportions. The 
protoxide is forpied by adding potash to the nitrate, 
and drying the precipitate ; it appears reddish black. 

By exposure to lieat and air, it absorbs an additional 
portion of oxygen, and is thus converted into black 
peroxide. The protoxide, when recently precipi- 
tated and moist, is blue ; anil, if left in contact of 
water, becomes a red hydrate. 

Cobalt, when Iicated in chlorine, burns ; but the 
chloride of cobalt has not been examined. 

The salts of cobalt all contain tiu; protoxitle, and 
are of a red colour ; the alcalics produce in the in 
bluish precipitates, which redissolve in excess ol’ 
ammonia. I’russiate of potash forms a grass-grecii 
precipitate ; and phosphoric, carbonic^ arsenic, and 
oxalic acids, form insoluble precipitates of a red co- 
lour. 

Muriate of Cobalt is a deliquescent salt, of a blue 
green colour ; when a little diluted, it becomes pink ; 
the pale pink solation, when-written with, is scaicel} 
visible; but, if gently boated, the writing appears in 
brilliant green, which soon vanishes as the paiicr 
cools, in consequeuce of the salt absorbing the aerial 
moisture. 

With. nitric acid, the oxide of cobalt furnishes a 
red doliquescent nitrate of cobalt. 

Sidjduirct of Cobalt is formed by beating the oxide 
with sulphur. 

Sulphate (f Cobalt forms red rhombic crystal. 

Phosphurct of Cobalt is a white brittle eomj>ound. 

Phosphate of Cobalt may be formed by double dt*- 
composition, as by adding phoapliate of soda to 
muriate of cobalt; it is insoluble; of a purple co- 
lour ; and, if mixed with eight parts of gelatinous 
alumina, and heated, it [iroduccti a beautiful Wue, 
which may sometimes be employed by painters as v. 
substitute for ultramarine. 


Ctrl am. 

This metal has been obtained by Ilisingcr and 
Berzelius from a mineral found at Bastnas in Swe- 
den, to which they have given the name of ccrilc. 
The ore is calcined, pulverised, and digested in nitro- 
inuriatic acid. I'o the fillereil solution, salurated 
with potash, oxalic acid is added, which occasions a 
precipitate ; this, when dried and ignited, is oxide if 
cerium. 

There arc two oxides of cerium, the red or pro- 
toxide, and the white or peroxide. TljO: sall.s ol‘ ce- 
rium have a sweetish taste. Those fdl^cl with the 
protoxide are colourless, those with the jwroxide are 
yellow. 

Cohalt. 


Titanium. 

Titanium exists in the state of oxide, In two mi- 
nerals — in tilanite and in menachaiiite. The metal 
may be obtained from the former by fusion with pot- 
ash ; the fused mass, washed with water, leaves oxide 
of titanium, containing a little iron ; it i.s to be dis- 
solved in muriatic acid, and precipitated by oxalic 
acid. The oxalate affords the metal by intense ig- 
hitioii with charcoal. 

Titanium is of tlie colour of copper. It is oxid- 
ized by exposure to heat and air, and is said to be 
susceptible of three degrees of oxidizenient, the co- 
lours of the oxides being blue, red, and white. 

Bismuth t 


The native combinations of cobalt are the oxide, 
the compound of the metal with iron, nickel, arsenic, 
and sulphur. It is also found combined with arsenic 
acid. 

. To obtain the pure metal, the substance called 


Is found native, combined with oxygen, and with 
arsenic and sulphur. The metal may be obtained 
pure by dissolving fhc bismuth of commerce in ni- 
tric acid ; water is added to the nitric solution, which 
separates oxide of bismuth. This oxide is easily re- 
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Chernktry. duced in the usiMil wAy. BUmulih is a brittle brll- 
~ ' liant white metal, with a slight tint of red ; it fuses 
at 476^, and always crystallizes pn cooling. When 
exposed to heat and air it oxidizes, forming the 
‘ Vi^hite oxide. It consists of 66,5 bismuth + 7,5 oxy- 
gen. 

Chloride of Bismuth is procured by heating the 
metal in the gas. It is a fusible volatile substance, de- 
composed by water ; consisting* of 66,5 B + 33,5 C. 

Nitrate of Bismuth cr3stulliKes in small four- sided 
prisms, consisting of 74 oxide + 50,5 acid. It is 
deePmposed hy water, and the oxide of bismuth is 
thrown down in the form of fine white powder. 
(Magistcry of Bismuth, Pearl white, &g.) 

Sulphiiret of Bismuth is of a bluish colour and 
inctailic lustre; it consists of 66,5 B. + 1*^ sulphur. 

Sulphate of Bismuth consists of 74 oxide + 37,5 
ncid ; it is a white compound insoluble in, but decom- 
posed by water, which converts it into a subsulphate 
and supersiilphate. 

Bismuth iorms alloys, some of which are remark- 
able for their fusibility. With gold, platinum, and 
silver, it forms brittle compounds. A compound of 
8 parts of bismuth, 5 of lead, and 3 of tin, liquifies 
at 212^; it is called fusible metaL The addition of 
■1 part of quicksilver renders it yet more fusible. 

Copper. 

This mctul is found native, and in various states 
of combination. Of its ores, the oxide, chloride, 
sulphurct, sulphate, phosphate, carbonate^ and ar- 
seniatc, are the most remarkable. The metal may 
be obtained perfectly pure by dissolving (he copper 
of commerce in muriatic acid; the solution is dilut- 
ed, and a plate of iron is immersed upon which the 
copper is precipitated ; it may be fused into a button. 

Copper has a fine red colour and much brilliancy; 
it is very malleable and ductile, and has a peculiar 
smell when warmed or rubbed. It melts at a cherry 
red or dull white heat. 

Copper and Oxugen . — There arc two oxides of 
copper. The rea or protoxide occurs native. It 
may be formed artificially, by dissolving a mixture 
of metallic copper, and peroxide of copper, in muri- 
atic acid. When potash is added to this solution, a 
hydrated protoxide of an orange colour falls; if quick- 
ly dried out of the contact of air, it becoq^s of a red 
brown ; it consists of 60 .copper -f- 7,5 oxygen- The 
peroxide of copper is procured by precipitating ni- 
trate of copper by potash, washing tbb tl^ecipitate, 
and exposing it to a red heat. It is IilaCK, and con- 
sists of 60 copper -f- 1 5 oxygen. 

Copper and -Gaseous chlorine acts up- 

on copper with great energy, and produces two chlo- 
rides, the one a fixed fusible substance, which is 
th^ chloride, consisting of 1 proportion of copper = 
60 -1- 1 proportion of chlorine = 33,5. The other 
a volatile yellow substance, which is a bichloride, 
and contains 60 copper -f- 67 chlorine. These cora- 
pouncl^ furnish, with water, a solution of muriate of 
copper. 

Nitric Acidy diluted with three parts of water, ra- 
pidly peroxidizes copper, forming a bright blue so- 
lution, which affords deliquescent prismatic crystals 
or evaporation. It consists of .75 oxide -f- 50,5 
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acid. Potash forms, in this solution, a bulky blue Chemistry, 
precipitate at hydrated peroxide (f copper. ' 

if ^ammonia be added to solution of nitrate of 
'^copper, it occasions also a precipitate of bydraie, 

/but if it be added in excess, the pri'cipitate is rodis- 
solved, and a triple compound produced. Ammonia 
also dissolves the jieroxide of copper; fonuing a 
crystaliizable compound of an intense blue colour. 

Copper and Sulphur. — There are two sulphurct^ 
of copper, both of which exist native ; the one is 
black, and may be formed artificially, by heating a 
mixture of copper filings and sulphur; os sooft l&s 
the latter melts a violent action ensues, the copper 
becomes red hot, hydrogen escapes, and a black 
brittle body is formed, consisting of 60 copper + 1 5 
sulphur. 

The Bisulphuret is a common ore of coTpper called 
Pyrites. It consists of DO copper + 30 sulphur, and 
is of a golden yellow colour. 

Copper and Sulphurous Acid — Sulphite of Copper 
may be obtained by passing sulphurous acid into 
water, through which peroxide 6f copper is ditfused. 

Small red crystals are formed, composed of protoxide 
of copper and sulphurous acid. 

Copper and Sulphuric Acid — Oxuulphate of Cop~ 
per — Blue Vitriol. — 'fhis salt is formed by dissolving 
peroxide of copper in sulphuric acid ; it crystallizes 
in rhomboidal prisms of a fine blue colour. It is 
produced upon a large scale, by ex[)OBing roasted 
sulphuret of copper to air and moisture. It consists 
of 75 peroxide + 75 sulphuric acid; when crystal- 
lized, it contains 5 proportions of water, and conse- 
quently its composition will stand thus : 

1 proportion peroxide, 75. 

2 proportions sulphuric acid, 75. 

5 proportions of water, 42.5 

192.5 

By cautiously adding ammonia to a solution of 
the foregoing salt, a subsulphate of cupper is preci- 
pitated, consisting of 150 oxide + ^7i5 acid. The 
alcaUes precipitate hydrated peroxide from the solu- 
tion of this salt, and excess of ammonia forms a triple 
sulphate. 

Phosphorus and Copper form a grey brittle phos^ 
phuret. ' 

Phosphate if Copper may be formed by mixing 
solution of sulphate of copper with phosphate of 
soda; it is a blue green insoluble powder, composed 
of 75 oxide + 25 acid. 

Carbonate f. Copper, artificially prepared by ad- 
ding carbonate of potash to sulphate of copper, is a 
green insoluble compound, containing 75 oxide + 

20,7 acid. Verditer is a mixture of this carbonate 
with chalk ; it is obtained by adding chalk to solu- 
tion of nitrate of copper. 

Many of the alloys of copper arc important. With 
gold it forms a fine yellow ductile compound, used 
for coin and ornamental work. Sterling or stand- 
ard gold consists of ll gold + 1 copper. The 
specific gravity of this alloy is 17,157. With silver,^ 
it forms a white compound, used for plate and coin* 

Lead and copper require a high red heat for uniou— 
the alloy is grey and brittle. 
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Chcn u^* Tdluritm. 

The ores of tellurium are, 1. Native^ in which the 
metal is combined with iron and a little gold. 2. 
Graphic ore» which consists of tellurium, gold, and 
silver. 3. Yellow ore, a compound of tcliuriumi 
gold, lead, and silver ; and 4. Black ore, consisting 
of thcaame metals with copper and sulphur. 

The metal is extracted from these ores by preci- 
pitating their diluted nitre- muriatic solution by pot- 
ash, which is added in excess ; the clear liquor is 
poured off and saturated with muriatic acid, which 
affords a precipitate of oxide of tellurium. This 
heated in a glass retort with charcoal furnishes the 
metal. Tellurium is of a bright grey colour, brittle, 
easily fusible, nnd very volatile, it burns with a 
blue flame, and produces a yellowish oxide , com- 
posed of 37 tell. -/■ 7 j 5 oxy. 

Chlmde of TMutium is white, and consists of 
37 T. + 33,5. C. 

Tellurium combines with hydrogen, producing 
TeUurcitcd hydrogen gas. The soluble salts of tel- 
lurium furnish white precipitates, when neutral- 
ized by alcalies, which are soluble in excess either of 
the solvent or precipitant. 

Iron. 

The most important native combinations of iron, 
whence the immense supplies for the iirts of life are 
drawn, are the oxides. Iron is also found combined 
with sulphur, and with several acids ; it is so abun- 
dant that there are few fossils free from it. It is also 
found in some animal and vegetable bodies. Iron is 
a metal of a blue white colour, very malleable and 
ductile, and fusible at a white lieat. ' 

Iron and Oxygen . — Exposed to heat and air, iron 
quickly oxidizes. It unites with oxygen in at least 
two proportions. The 'protoxide may be procured by 
precipitating a solution of sulphate of iron by potash, 
washing the precipitate out of the contact of air, 
and drying it at a red heat. It is black, and consists 
of 52 iron + 15 oxygen. 

When this oxide is boiled in nitric acid, and pre- 
cipitated by ammonia, washed, and dried at a low 
red Ireat, it increases in weight, and acquires a 
brown colour. This is the peroxide composed of 
52 iron + 22,5 oxygen. These oxides form dis- 
tinct salts with the acids. The salts containing the 
black oxide are of a green colour, mostly crystalliz- 
able, become reddish brown by exposure to air, are 
insoluble in alcohol, and their solutions absorb nitric 
oxide gas and become of a deep olive colour. 

The salts with the brown oxide do not cr}'Stallize ; 
they are brown, soluble in alcohol, and do not ab- 
sorb nitric oxide. 

The alcalies precipitate hydrated oxides from these 
solutions. 

Iron and Chlorine unite in two pro) ettions— the 
chloride may be obtain td by evaporating green mu- 
riate of iron to dryness, and exposing the residuum 
to a red heat. A gre> brittle substance is formed, 
consisting of one proportion of iron and two of chlo- 
rine 52 + 67- 

When iron wire is heated in chlorine it burns with 
a red light, and produces a compound which rises in 
beamiful brown scales. It is Httoferdkloride of iron^ 
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and consists of one proportion of iron and three of Chan iagy* 
. chlorine 52 + 100,5. The chloride and perchloride " 
of iron produce muriate and oxymuriate of iron when 
acted upon by water. These salts are both deli- 
quescent and uncrystallizable- 

lodine and Iroti readily form a brown compound, 
fusible at a red heat, and which, when put into water, 
forms a hydriodate of a green colour. 

The nitric acid dissolves the protoxide and per- 
oxide of iron, and produces a green nitrate and a 
red oxynitrate, neither of which are crystallizable. 

Sulphur and /ro;i .~There are two sulphurets of 
iron — tlie black iulphuret is composed of 52 iron + 

30 sulphur ; and the yellow sulphurct, or bisulpkuret, 
of 52 iron + 60 sulphur. The former compound 
IS produced by melting sulphur with iron filings ; it 
exists in nature under the name of magnetic pyrites 
— ^the bisulphuret is exclusively a natural product, 
very abundant, and called iron pyrites. 

Sulphates of Iron,— The sulphuric acid with the 
protoxide of iron forms a salt which crystallizes in 
green rhomboidal prisms, of a styptic taste, soluble 
in twice their weight of cold water. This salt is 
called Copperas or green vitriol^ and is often prepar- 
ed by exposing roasted pyrites to moisture. It con- 
sists of one proportion of protoxide = 67 + two 
proportions of acid = 75. The oxysulphaie of iron 
IS obtained by dissolving the moist red oxide in dilute 
sulphuric acid — it does not crystallize, but affords, 
by evaporation, a red deliquescent mass, consisting 
of 1 oxide + 3 sulpli. acid or 74,5 oxide + 112,5 
Bul. acid. It is formed in the mother waters of the 
sulphate. 

Phospkuret of Iron may be formed by dropping 
phosphorus into a crucible containing red-hot iron 
wire ; it is a brittle grey compound, and acts upon 
the. magnet. 

Phosphates of /row.— -These are both insoluble, 
and may be formed by adding solution of phosphate 
of soda to sulphate and oxy sulphate of iron. The 
phosphate of iron is of a pale blue colour ; the oxy- 
phosphatc is white. 

Iron and Carbon,— The, different kinds of cast 
iron contain more or less carbon, which materially 
afl'ects their properties. Steel and plumbago are 
carburets tf iron. 

Carbonic Acid may be combined with the protoxide 
of iron^ by adding carbonate oif potash to sulphate of 
iron ; a griNiin precipitate of carbonate of iron falls, 
which, exposed to air, becomes brown, and evolves 
carbonic acid. 

Hydrocyanic (Prussic) Acid may be united by 
double deromposition with the oxides of iron, as by 
adding the prussiate of potasii to the sulpliate and 
oxysuiphate. The former affords a white, the latter 
a fine blue precipitate, of hydrocyanate or prussi^te 
of iron. ( Prussian Hue. ) 

The aHoys of iron, with the metals hitherto de- 
scribed, are not important. 

Tin. 

The native oxide is the principal ore of tin; the 
metal is obtained by beating it to redness with char- 
coal. Tin has a silvery white colour ; it is malle- 
able^ though sparingly ductile. It melts at 440^ 

10 
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Chemiitrjr* and by exposure to beat and air is graduidiy con- 
verted into a white peroxide^ 

Protoxide of Tin is obtained by precipitating mu- 
riate of tin by ammonia ; it falls in the state of hy- 
* drate ; when dried, it is of a grey colour, and unde- 
coniposable by heat. It dissolves in the alcalies,— • 
exposed to heat z^nd air, it passes into the state of 
peroxide. 

Peroxide of Tin is formed by treating the metal 
with nitric acid; there is a violent action attended by 
the formation of nitrate of ammonia. It dissolves in 
the dlcalies, and hence some chemists have called it 
Uannic acid. This is the native oxide. 

The number representing tin is 55. The protoxide 
consists of 55 tin oxygen. The hydrate of 

65.5 oxide -f 8,5 water ; and the peroxide of 55 tin 
+ 15 oxygen. 

Chloride of Tin is procured by heating together 
an amalgam of tin and calomel ; it is a grey aemi* 
transparent crystalline solid, which dissolves in wa- 
ter, forming a muriate of tin ; it consists of 55 tin + 

83.5 chlorine. 

If tin be heated in chlorine, or jf amalgam of tin 
be distilled with corrosive sublimate, a bichloride is 
obtained; it is a transparent colourless fluid, and 
when poured into water is instantly converted into 
oxymuriate of tin. It consists of 55 tin + 67 chlo- 
rine. It was formerly called Libavius's fuming li- 
quor ; it exhales fumes when exposed to a moist air, 
and produces muriatic acid and oxide of tin. 

The muriate of tin used by dyers may be obtained 
by boiling one part of tin with two of muriatic acid. 
This solution quickly absorbs oxygen from the air 
and from several compounds, and if added to me- 
tallic solutions, revives or deoxidizes them. With 
solution of gold, it produces a purple precipitate 
used in painting porcelain, f Pttrple (f Camu$.) It 
crystallizes in small deliquescent needles. With in- 
fusion of cochineal, it produces a crimson precipitatet 
The oxymuriate of tin (muriate containing the per- 
oxide) may be formed by dissolving the metal in ni- 
tro-muriutic acid, or by adding water to the bichlo- 
ride, or by exposing the muriate to air. It docs not 
occasion precipitates in other metallic solutions, and 
produces a scarlet with cochineal. 

Nitrate of Tin may be formed by acting upon the 
metal by dilute nitric acid, a yellow solution which 
will not crystallize is obtained,— exposed to air, it 
absorbs oxygen, and peroxide of tin precipitates. 

Tin and SWjoAur.— There are two sulphurets of 
tin. That containing 1 proportion of metal + 1 
of sulphur may be procured by heating tin with sul- 
phur ; it is .of a bluish colour, and crystallizes in 
long needles. The bisulphur et is of a bright golden 
yellow colour, and flaky structure. {Ausum musi^ 
vum.) It is formed by heating peroxide of tin with 
sulphur. These sulphurets consist respectively of 
55 tin + 15 sulphur, and 55 tin + 30 sulphur. 

Sulphate 9/ Tin. — When tin is boiled in sulphuric 
acid, a solution is obtained which deposits white aci- 
€ular crystals. 

HvdroiulphureiUd Oxide of Tin is yellow brown. 

•Aumy of the alloys of tin are •useful. With cop- 
per it forms bronze, gun-metal, and bell-metal ; ai^ 
with iron, a white compound known under tlie name 
of tin plate. 
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Zinc. Chemiitry. 

Zinc is fonnd in the state of oxide and of sulphu- 
ret. It may be obtained pure by dissolving the zinc 
of commerce in dilute sulphuric* acid, and immersing 
a plate of zinc for some hours in the solution, which 
is then filtered, decomposed by subcarbonatc of pot- 
ash, and the precipitate ignited with charcoal. 

Zinc is a bluish white metal, malleable at 300^, 
but very brittle when its temperature approaches 
the point of fusion, whicli is about 680^ 

Oxide of Zinc is obtained by heating the metal ex- 
posed to air. At a red heat it inflames, burns with 
a bright flame, and is converted into a white floccu- 
lent substance, formerly called Pompholix nihil aU 
hunif and Philosopher s vood. It consists of 33 zinc 
and 7,5 oxygen. This oxide is white, tasteless, and 
soluble in the alcalies. 

Chloride of Zinc is formed by heating leaf zinc in 
chlorine. It is a volatile fusible compound, produ- 
cing a muriate of zinc by the action of water. It 
consists of 33 zinc + 33,5 chlorine. 

Iodine and Zinc readily combine, and produce a fu- 
sible, volatile, and crystalline compound, which, when 
exposed to air, deliquesces into hydriodate of zinc. 

Sulphuret of Zinc exists native under the name of 
Blende. It may be formed artificially by heating 
oxide of zinc with sulphur, and is then of a yellow- 
brown colour. It consists of 33 zinc + 15 sul- 
phur. 

Sulphate of Zinc. — The metal is readily oxidized 
and dissolved by dilute sulphuric acid, hydrogen gas 
is given off, and a transparent colourless solution of 
sulphate of zinc results, which, by evaporation, af- 
fords crystals in the form of four-sided prisms, ter* 
minated by four-sided pyramids. 

This salt is soluble in 2.5 parts of water at 60^. 

It consists of 1 proportion of oxide = 40,5 + 1 pro- 
portion of acid = Its crystals contain 7 pro- 

portions of water = 59,5- Sulphate of zinc is pre- 
pared for the purposes of the arts from the native 
sulphuret, and is usually in the form of a white amor* 
phous mass called xchite vitriol. 

Pkosphnrct of 'Zinc is a brilliant lead-coloured 
compound. 

Phosphate of Zinc is not crystallizable. It may be 
obtained by dissolving zinc in phosphoric acid and 
evaporation to dryness. 

Carbonate of Zinc occurs native, forming one of 
the varieties of caluminc. 

Zinc forms with copper the very useful alloy called 
brass. 

Manganese. 

The common ore of manganese is the black or per- 
oxide, which is found native in great abundance. 

The metal may be procured by exposing the prot- 
oxide mixed with charcoal to an intense heat. It 
is of a bluish white colour, very brittle, and diffi- 
cult of fusion. When exposed to air, it becomes an 
oxide. 

Manganese and Oxygen — I’hefe are two definite 
oxides of manganese. The protoxide may be oIk 
tained by digesting the native black oxide in muria- 
tic acid. Chlorine is abundantly evolved, and, the 
hydrogen of the muriatic acid unites with gut of the 
oxygen of the oxid^ to produce watet. metal 
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Chemiitiy. thus partly deoxidized, dissolved by the remaining 
.muriatic acid, forming si muriate of manganese* Iron 
is almost always present, which may be easily sepa- 
rated by neutralizing the muriatic solution with am- 
monia. The oxide of ifon is directly precipitated, 
but the oxide of manganese remains in solution, and 
may be separated by excess of ammonia. 

The solutions of manganese furnish a white pre- 
cipitate with tlie alcalies, which is a hydrated oxide of 
manganese, and which, when dried in close vessels, 
acquires a deep olive colour, and is the protoxide. 
It consists of 56,5 manganese -(-15 oxy. and tlie 
hydrate contains 71 15 oxide -|- 17 water. 

When this oxide is heated in contact with oxygen, 
it becomes deep brown, and is thus converted into 
the peroxide, which consists 6f 56,5 raang. + 22,5 
oxygen. This peroxide is not soluble in acids. 

Majigancse and Chlorine* — By burning the metal 
in chlorine, or by exposing muriate of manganese to 
a strong heat, a pink semitransparent flaky substance 
is obtained, consisting of 56,5 M. -f 67 C. 

Manganese and Sulphur appear unsusceptible of 
combination. 

Sulphate of Manganese is formed by dissolving 
the protoxide in the acid, or by boiling in it the 
peroxide, in which case oxygen is evolved. There 
are two sulphates. The one which is neutral is of a 
pink colour, the other, acid, is white. They crystal- 
lize in rhomboidal prisms. 

Phosphurct of Manganese is of a blue white me- 
tallic lustre, anil considerably inflammable. 

Phosphate of Manganese is precipitated in the 
form or a white insoluble powder, by adding phos- 
phate of soda to muriate of manganese. 

Carbonate of Mangatiese is white, insipid, and in- 
soluble in water. 

Potassium* 

The body known under the name of caustic pot- 
ash is a hydrated oxide of this metal. It is decom- 
posed at a white heat by the action of iron in the 
following manner : A sound and perfectly clean gun- 
barrel is bent, as shown in the annexed sketch. It 
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is then covered with an infusible lute between the Cheniistry 
letters O and E (fig. l.), and the interior of the lut- ^ 
ed part is filled with clean iron turnings. Pieces of 
fused .potash are then loosely placed in the barrel be- 
tween E and C. AA is a copper tube and small re- • 
ceiver which are adapted to tlic extremity O, and to 
each other, by grinding. This apparatus is next 
transferred to the furnace, arranged, as shown in fig. 2. 

X and T rcprescntiifg two glass tubes dipping into 
mercury. The furnace is supplied witli air by a 
good double bellows entering at B, and a small wire 
basket (G) is suspended below the -space £ C. * The 
part of the barrel in the furnace is now cautiously 
taised to a white heat, and the escape of air by the 
tube X shows that all is tight. Some burning char- 
coal is then put at the end (E) of the cage G, 
which causes a portion of potash to liquefy and fall 
into the low part of the barrel upon the iron. Hy- 
drogen gas instantly escapes by the tube X, and 
attention must now be had to keep the copper 
tubes (AA) cool, by laying wet cloths upon them. 

When the evolution of gas ceases, fresh charcoal is 
placed under the potash, and so on till the whole 
has passed down ; if too much potash be suffered to 
fall at once, the extrication of gas at X will be very 
violent, which should be avoided. If the space be- 
tween A and O should become stopped by potas- 
sium, gas will issue by the tube T (which must al- 
ways be under a greater pressure of quicksilver lliun 
the tube X), and it may be fused by applying hot 
cliarcoal to the tube, when the gas will a^ain ap(>car 
at X and cease at T. When the operation is con- 
cluded, the tubes X and T are removed, and corks 
quickly applied to the holes ; and when the appara- 
tus is cool, the barrel is carefully removed from the 
furnace, and a little naphtha suflered to run through 
the barrel. The potassium is found in globules in 
the tube and receiver A A, and considerable por- 
tions often lodge at O. The success of this opera- 
tion is certain, if the heat has been sufficient ; but 
the barrel, if not very carefully covered with lute, is 
apt to melt, and much, jf not the whole, of the pro- 
duct is lost. * 

Potassium is a white metal of great lustre. It in- 
stantly tarnishes by exposure to air. It is ductile 
and of the consistency of soil wax. At 150*^ it en- 
ters into perfect fusion ; and at u bright red heat 
rises in vapour. At 32^ it is a hard and brittle so- 
lid. If heated in air it burns with a brilliant white 
flame. 

Potassium and Oj:yge?2.— When potassium is 
thrown into water it instantly takes fire, — hydrogen 
gas is evolved, and oxide of potassium or potash is 
found dissolved in the water. The quantity of hydro- 
gen evolved in this experiment, becomes the indica- 
tor of the proportion of oxygen which has been 
transferred to the metal ; 100 parts of potassium are 
thus found to absorb 20 of oxygen ; and if this be 
considered a protoxide, then 20 : 100 :: 7i^ : 37,5, — 
so that 57}5 will be the number representing potas- 
sium, and 37,5 P. -f 7»5 O. = 45 will represent 


* The discovery of the nature of the alcaliw, the most brilliant of modern chemistry, was made by Sir 
H. Davy in the year 1807, a^ld was the result of his laborious electro-chemical researches, of which the 
commencement and progress are detailed in his various communications to the Royal Society. 
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Chemi^y. dry oxide of potassium. Potash in the state it is 
usually met with in laboratories, contains a consider- 
able portion of water, from which it may be freed by 
the action of iron at high temperatures, and there al- 
ways remains in the barrel, after the above exneri* 
ntent, a large portion of dry potash. It is a hard 
grey substance which, by water, is slowly converted 
into the hydrated oxide, or caustic potash, which 
may be obtained by evaporation to dryness. This 
substance, after exposure to a red heat, is white and 
very soluble in water; it may be considered as a 
compound of 1 proportion of protoxide of potas- 
sium = 45 -|- i proportion of water = 8,5, and its 
number = 53,5. 

Peroxide of Potassium , — If the metal be heated 
in considerable excess of oxygen, it burns with in- 
tense heat and light, and an orange coloured sub- 
stance is 6btained, which consists of 37,5 potassium 
-f 22,5 oxygen = 6o. This peroxide of potassium, 
when put into water, effervesces, oxygen is given off*, 
and a solution of the hydrated protoxide is obtain- 
ed. 

The hydrated proioxidCy or caustic potash, is pro- 
cured in our laboratories by decomposing its sub- 
carbonate by lime. It is often cast into sticks for 
the use of surgeons, who employ it as a caustic, and 
in this state it generally contains some peroxide, and 
therefore evolves oxygen when dissolved in water. 
It may be further purified by the action of alcohol, 
which dissolves the pure hydrate, and leaves earthy 
and other impurities, — the alcohol is then driven off 
by heat. 

Hydrate of Potassa tims purified is white, — very 
acrid and corrosive, and at a red heat evaporates in the 
form of white acrid smoke. It quickly absorbs mois- 
ture from the air, and at 60° one part of water dis- 
solves two. It may be crystallized in octoedrons. . 

Chlorine and Potassiim act very energetically on 
each other, and produce the white 'compound which 
has been called Muriate of Potash, but which ia a 
true chloride of potassium, consisting of 37,5 P. 
+ 33,5 Ch. It is soluble without decomposition in 
tlirec parts of water at 60°. When potassium is 
heated in gaseous muriatic acid, this compound is 
formed, and hydrogen is evolved. 

Chlorate of Potash is formed by passing chlorine 
through a solution of potash. Cliloride of potassium 
is one of the results, the other is a salt in brilliant 
rhomboidul tables (formerly called Oxymuriatc of 
Potash), the chlorate. When exposed to heat it 
gives out oxygen, and chloride of potassium remains. 
It is soluble in 18 parts of cold and 2,5 of boiling 
water. It acts very energetically upon many inflam- 
mables, and triturated with sulphur, phosphorus, and 
charcoal, produces inflammation and explosion. It 
consists of one proportion of chloric acid and one 
of potash, or 71 C. A. 4- 45 P. Its ultimate com- 
ponents, therefore, are 

6 proportions of oxygen, \ _ 4,/; 

^in the acid and 1 in the alcoli, j ““ 

I proportion of chlorine, . . . = 33,5 
j I... potassium, « . . = 37,5 
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lode qfPotaseiumt^-^Iodinc and potassium act up- Chemiatfy. 
on each other very energetically, and a crystalline 
compound is obtained, white, fusible. The hydriodic 
acid and potash produce a similar compound. 

When iodine is put into solution of potash, the 
results are iodate of potash and iode of potassium. 

Potassium and Hydrogen . — When potassium is 
heated in hydrogen, it absorbs a portion of the gas, 
and produces a grey and highly inflammable hydru- 
ret. When hydrogen and potassium are passed to- 
gether througn a white hot tube, the gas dissolves 
Uie metal, and produces a ^ontaneously inflammable 
potassiuretted hydrogen gas. Both these compounds 
are usually formed, during the operation for obtain- 
ing potassium, by. the gun-barrel. 

Nitrate of Potash — Nitre— Saltpetre , — This salt 
is an abundant natural product, and is principally 
brought to this country from the East Indies, It 
crystallizes in six-sided prisms, usually terminated by 
dihedral summits; it dissolves in 7 parts of water at 
60°, and in its own weight at 212°. Its taste is cooling 
and peculiar. It consists of 1 proportion of acid z= 

50,5 + 1 proportion of potash = 45. Or of 


6 proportions of oxygen, 1 

5 in the acid and 1 in the aicali, J 

45 

1 proportion of nitrogen, 

13 


S7,5‘ 


95,5 


When exposed to a white heat, it is decomposed 
into oxygen, nitrogen, and potash. It fuses at a heat 
below redness, and congeals on cooling into cakes 
culled sal pruneUe, It is rapidly decomposed by 
charcoa* at a red heat. The products of the com- 
bustion of a mixture of charcoal and nitre, are car- 
bonic acid and nitrogen gases, and subcarbonate of 
potash. It is also decomposed by sulphur (see Sul- 
phuric Acid), and by phosphorus. 

This is a highly important salt, as constituting the 
basis of gunpowder. It is also largely employed as 
a source of nitric acid. (See Nitric Acid.) 

Potassium unites to Sulphur with the evolution of 
much heat and light, and produces a red compound. 

Potash ajid Sulphur, when fused together, form a 
red stdphuret of potash, {Liver of Sulphur,) Its taste 
is bitter and acrid. It is very soluble in water, 
forming a yellow solution of hydrosulphurct (f potash. 
The action of the sulphurel of potash on water is 
complicated, and has been variously explained. By 
some this is considered as a compound of potassium 
and sulphur; in which case, when acted upon by 
water, hydrogen is imparted to the sulphur, and 
oxygen to the potassium ; and a siilphuret of potash 
witii excess of sulphur (or sulphuretted sulphuret of 
potash) is formed. If we consider the sulphuret as 
consisting of potash and sulphur, then the oxygep, 
as well as the hydrogen, of the water, must be trans- 
ferred to the sulphur, and sulphuric and sulphurous 
acid, and sulphuretted hydrogen, would be formed ; 
and generally when the solutions of the lircrs of 
phur are examined, sulphate and sulphite of the al- 
cali are found. On the whole, liowever, it appears 
most probable, that >vhen sulphur and the aicalies are 
fused together at a high temperature, the latter uiv 
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Ghem i^.^ dergo decompositioHi tod thftfe wlphurets of thdr 
naetallic bases are actually fbrnied. 

Sulphite of Potash n formed by passing sul^huroua 
acid into a solution of pQtaah» and evaporating out 
of the contact of ait. Rhoniboidal plates are obtain* 
ed, white> of a sulphurous taste, and very soluble. 
By exposure to air, they pass into sulphate of potash. 

Sulphate of Potash is the result of several chemi- 
cal operations carried on upon a large scale in the 
processes of the arts* It may be formed directly by 
saturating sulphuric acid by potash. It crystaljiaes 
hi short six-sided prisms, terminated by six sided 
pyramids. The body of the prism is often wanting, 
and the triangular faced dodecaedron results, l^is 
salt dissolves in 16 parts of coldi and 5 of boiling 
water. It consists of 

1 proportion of acid = 37i5 
1 — — ...n — alcali = 45. 

82.5 

Supersulphate or Bisulphaie of Potash is formed 
by adding sulphuric acid to a hot solution of sulphate 
of potash. The first crystals which form are in deli- 
cate needles of an acid taste, soluble in 2 parts of 
water at 60^, and consist of 

2 proportions of acid =; 75. 

1 potash = 45. 

120 . 

Phosphuret of Potassium is a brown compound, 
which rapidly decomposes water, producing phos- 
phuretted hydrogen gas, and hydrophosphuret of 
potash* 

Phosphite of Potash is a soluble deliquescent un- 
orystollizabJe salt* 

Phosphate of Potash is a soluble difficultly crystal- 
lizable salt. Superphosphate of potash crystallizes 
in four-sided prisms. 

Potash and Carbonic Acid — These bodies com- 
bine in two proportions, forming the subcarbonate 
and the bicarbonate of potash. 

Subcarbonate of Potash is a salt of great imporU 
ance in many arts and manufactures, and is known 
in commerce in different states of purity under the 
names of wood ash, potash, and pearl ash. 

It may be obtained directly by passing carbonic 
acid into a solution of potash, evaporating to dry- 
ness, and exposing the dry mass to a red heat ; or 
by burning tartar^ whence the name s(dt of tartar 
has been applied to it. This salt is fusible without 
decomposition, at a red heat it is very soluble in 
water, and deliquesces by exposure to air, forming a 
dense solution, once called oil of tartar per dcUquium^ 
Its taste is alcaline, and it renders vegetable blues 
green. It consists of 

1 proportion acid = 20,7 * 

1 — — potash = 45 

65,7 

Bicarbonate ^ Potash is formed by passing a cur- 
rent of carbonic acid into a solution of the subcarbo- 
nate. By evaporatito eiystals are obtained ia the 


form of foiir<>8ided prisms, with dihedral summits. Chemistry. 
Their taste is only slightly alcaline, and they require ' 
for solution 4 parts of water, at 60°. Exposed to a 
red heat, carbonic acid is evolved, and subcarbonate 
of potash remains. This bicarbonate consists of 

2 proportions of carbonic acid =: 41,4 
1 ■ ■■■■■■■ M potash == 45. 

86,4 

Arseniate qf Potash is formed by heating together 
white oxide of arsenic and nitrate of potash. It 
crystallizes in four sided prisms* 

Chromate of Potash is obtained by digesting chro- 
mate of lead in a solution of potash. The sdt cry- 
stallizes in rhomboidal prisms of a yellow colour. 

Sodium, 

Sodium is obtained from soda by an operation ana- 
logous to that for procuring potassium from potash. 

In colour it resembles lead, it fuses at 180^, and is 
volatile at a white heat. It burns when heated in 
contact with air, and requires the same cautions to 
preserve it as potassium. 

Sodium and Oxygen.— When sodium is thrown 
upon Water, it produces violent action, but the me- 
ted does not in general infiamu ; hydrogen is evolved, 
aud a solution uf soda is procured. By the quan- 
tity of hydn>gen evolved, we learn that soda (prot- 
oxide of sodium) consists ot' about 74,6 sodium and 
25,4 oxygen per cent. ; and, if soda be coiisidered ns 
the protoxide, the number representing the metal 
will be 22, and soda will consist of 22 S. -f 7,f> O., 
and be represented by 29,5. By. heating sodium 
in oxygen, an orange-coloured oxide is formed, con- 
sisting of 22 S. -f- 11,25 O., and which, by the action 
of water, evolves oxygen, and produces a solution 
of the protoxide. 

Soda, as it usually occurs in the laboratories, is ob- 
tained from the subcarbonate by the action of lime 
and alcohol, os described under the head Potash. It 
consists of 29, .5 oxide cP sodium -f 8, .5 abater, and 
is represented by 38. When soda is exposed to air, 
it soon becomes covered with an efflorescence of sub- 
carbonate of soda. 

Chloride of Sorf/wm.— Sodium, when heated in 
chlorine, burns, and produces a white compound, of 
a pure saline flavour, soluble in 2^ parts of water 
at 60^, and forming cubic crystals. It has all the 
properties of common salt^ or muriate of soda^ and 
consists of 

i proportion of chlorine = 3S,5 
■ ■ sodium = 22, 

55,5 

This compound is decomposed, when heated witb 
potassium. Sodium and chloride of potassium are 
the results. 

When soda is heated in chlorine, oxygen is evoU 
ve^'; when heated in muriatic acid, water ia formed ; 
and in both cases chloride of sodium is the pro* 
duct. • , 

Sodium and loaine act upon each other witb the 
same phenomena as potassium. 
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ci iqni^.^ Niirate of Soda crystaltweB in rhombs, Mhible in 
three parts of water at 60®. 

Sulphuret of Sodium and of Soda. (See Potas^ 
sium.Y 

Sulphite of Soda is crystailizablc in transparent 
four and six sided prisms, soluble in four parts of 
water at 6,0°. 

Sulphate of Soda—Glaubers Salt — is abundantly 
produced in the manufacture of muriatic acid by the 
action of sulphuric acid upon common salt. 

Common salt consists of 22 sodium -f- 33,5 chlo- 
rine. • Sulphuric acid consists of 37^5 dry acid -|- 

8.5 water. The water of the acid, consisting of 1 
hydrogen -f 7,5 oxygen, is decomposed. Its hy- 
drogen is transferred fee the chlorine to produce ga- 
seous muriatic acid (= 1 H. + 33,5 C. = 3^,5 
Mur. A.), and its oxygen unites to the sodium, form- 
ing diT soda (= 7,5 Ox, -f 22 S. = 29.5 soda). The 

37.5 dry acid then unite to the 29*5 soda, to pro- 
duce sulphate of soda, which will be represented by 
the number 67. Sulphate of soda crystallizes from 
its aqueous solution in large four-sided prisms trans- 
parent, and efflorescent, when exposed to air. They 
consist of 67 dry sulphate -|- 85 water. 

Phosphate of Soda crystallizes in rhomboidal prisms, 
soluble in three parts of water at 60°, and chores- 
cing when exposed. It consists of 

29,5 soda. 

25 phosphoric acid. 


appears to consist of 65 barium -f- 7^5 oxygen, and Chendstiy. 
is consequently represented by 72,5. It eagerly ab- 
sorbs water, heat is evolved, and a white solid is 
formed, containing about 10 j)er cent, of water ;• this 
is the hydrate of baryta, and may be considered as a 
compound of 1 proportion of baryta = 72,5 -|- 1 pro- 
portion of water =: 8,5, and is consequently repre- 
sented by 81. 

This hydrate dissolves in boiling water ; and, as 
the solution cools, deposits flattened hexagonal prisms, 
which contain a large quantity of water. 

Baryta, like the alcalies, converts vegetable blues 
to green, and serves as an intermede between oil 
and water, whence it has been called an alcoline 
earth. 

It exists in two natural coenbinations only, — name- 
ly, as sulphate and carbonate. According to M. Gay- 
Lussac, there is a peroxide of barium obtained by 
heating baryta in oxygen. 

Chloride of Barium may be obtained by heating 
baryta in chlorine, in which case oxygen is evolved ; 
or more easily by dissolving carbonate of baryta in 
diluted muriatic acid. By evaporation, tabular crys- 
tals are obtained, soluble in five parts of water at 60^ ; 
and consisting, when dry, of 65 barium + 33,5 chlo- 
rine = 98,5. 

Chlorate of Baryta is formed in the ramc way as 
chlorate of potash. It crystallizes in quadrangular 
prisms, soluble in four parts of water, at 60^ It 
consists of 


54 ., 5 

Subcarbonate of Soda is chiefly obtained by the 
combustion of marine plants. It consists of 

29.5 soda. 

20,7 carbonic acid. 

50,2 

Its crystals contain 7 proportions of water = 59,5, 
which may be expelled by heat. They effloresce by 
exposure to air. 

Bicarbonate of Soda is formed by passing carbonic 
acid through the solution of the subcarbonate. By 
evaporation, a crystalline mass is obtained. This 
salt consists of 

29 5 soda. 

41,4 carbonic acid. 

70,9 

Barium. 

To obtain this metal, the earth baryta is negative- 
ly electrized in contact with mercury ; an amalgam 
is gradually formed, from which the mercury may 
be expelled by heat, and the metal barium remains, 
appearing, according to Sir H. Davy, of a dark grey 
colour, and being more than twice as heavy as water. 
It greedily absorbs oxygen, and burns with a deep 
reef light when gently heated, producing the oxide 
of barium. 

Oxide qf Barium, or baryta, is obtained by ex- 
pdfeing the nitrate of baryta to a bright red heat. It 
xa of a grey colour, and very difficult of fusion, and 


1 proportion of baryto == 72,5 
1 chloric acid = 7L 

143,5 

Or of 1 proportion of barium =; 65, 

6 of oxygen = 45, 

1 — of chlorine = 33,5 

14 ^ 5 . 

Gay-Lussac procured chloric acid by the action of 
sulphuric acid upon this salt. 

lodatc of Baryta is a very difficultly soluble com- 
pound — the hyariodate is crystaliizable and very 
soluble. 

Nitrate of Baryta crystallizes in octoedrons ; it is 
soluble in 12 parts of cold and 4 of boiling water; 
it is decomposed by heat, furnishing pure baryta. 

It consists of 72,5 baryta, 

50,5 nitric acid. 

123. 

Sulphuret of Barium and Phosphurct (f Barium 
arc brown compounds, which act upon water, as 
already described, producing hydrosulphurct and 
hydrophosphuret of baryta. 

Sulphate of Baryta is an abundant natural pro- 
duct ; it is insoluble, and therefore produced when- 
ever sulphuric acid or a soluble sulphate is added to 
any soluble salt of baryta. Hence the solutions of 
baryta are accurate tests of the presence of sulphuric 
acid. They are all highly poisonous, and su^hate 
of soda, or dilute sulphuric acid, arc the bestii^tti* 
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cbeiiustry. dotes* Sulphate of barytes eonsists of one pro^r- 
tion of sulphuric acid and one of baryta. 

37.5 8ul. a. 

72.5 baryta. 

no. 

Phosphate of Barytes consists of 

25 phosphoric acid, 

72.5 baryta. 

97.5 

It is insoluble in water, and therefore formed by ad- 
ding a solution of phosphoric acid or phosphate of 
soda to nitrate or muriate of baryta. 

Carbonate (^Baryta is found native. Artificially 
produced it is a white compound insoluble in water, 
containing 20,7 carb, acid. 

72,5 baryta. 

93,2 

Strontium 

1b procured from the earth strontia by the same 
process as barium, which metal it resembles in ap- 
pearance. 

Oxide of Strontium^ or the earth Strontia^ is pro- 
cured by the ignition of the pure nitrate ; it is of a 
prey colour ; it forms a pulverulent, and a crystal- 
.naed hydrate. It consists of 44.5 strontium. 

7,5 oxygen. 


The pulverulent hydrate contains 52 strontia. 

8,5 water. 

60,5 

Strontia and its soluble compounds are not poi- 
sonous ; they tinge the dame of alcohol blood-red, 
while the corresponding compounds of baryta give 
it a yellow tint. 

Chlorine and S/rowtfttw— This compound, which 
has also been called Muriate of Strontia, is com- 
monly procured by dissolving carbonate of strontia 
in muriatic acid. It crystallizes in slender six-sided 
prisms, soluble in twice their weight of water at 60^. 
When chlorine is made to act upon strontia, it is 
absorbed, and oxygen evolved. The resulting com- 
pound contains 44,5 strontium. 

33.5 chlorine. 

78 

Nitrate of Strontia crystallizes in octoedra ; it is 
soluble in its weight of water at 60*'. It consists of 

52 strontia. I 

50.5 nitric acid. 

102,5 

Sulphate of Strontia occurs native. It is nearly 
insoluble, 1 part requiring looo of water for its so- 
lution, When heated with charcoal, its acid is do- 
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composed, and sulphuret of strontia is formed, which Chmistrjr. 
affoids nitrate by the action of nitric acid. This 
process, equally practicable upon sulphate of baryta, 
is Bometiknes adopted to obtain the earth. Sulpliate 
of strontia contains 52 strontia. 

37.5 acid. 

89.5 

Phosphate Gf Strontia is an insoluble white salt, 
containing 52 strontia. 

25 acid. 

77 

Carbonate of Strontia exists native. ArtificiiilU' 
formed, it is white insoluble body, containing 

52 strontia. 

20.7 carbonic acid. 

72.7 
Calcium. 

Wlien lime is electrized negatively in contact with 
mercury, an amalgam is obtained, which, by distilla- 
tion, aifords a white metal. It has been called 
calcium^ and, when exposed to air, and gently heat- 
ed, it burns, and produces the oxide calcium^ or 
lime. 

Lime appears to consist of ip parts of this metal- 
lic base united to 7,5 parts of oxygen, so that its re- 
presentative number will be = 26,5. The combina- 
tions of lime are very abundant natural products, and 
of these the native carbonate, which, more or less 
pure, constitutes the different kinds of marble, chalk, 
and limestone, and which is also the leading harden- 
ing principle of shell, coral, &c. may bo considered 
as the most important. 

Pure lime may be obtained by exposing powdered 
white marble to a white heat. Its colour is grey, 
it is acrid and caustic, and converts vegetable blues 
to green; its specific gravity is 2,3, it is very diffi- 
cult of fusion. Exposed to air it becomes white by 
the absorption of water and a little carbonic acid. 

When thrown into w'ater, a considerable rise of tem- 
perature ensues. At the temperature of 60°, 750 
parts 6f water are required lor the solution of one 
part of lime. 

Chloride of' Calcium is produced by heating lime 
in chlorine, in which case oxygen is evolved ; or by 
evaporating muriate of lime to dryness, and expos- 
ing the mass to a red heat in close vessels. It 
consists of 19 calcium + 33,5 chlorine = 52,5. This 
compound has a strong attraction for water, it deli- 
quesces when exposed to air, and is difficultly crys- 
tallizable from its aqueous solutions. 

lodate fif Lime is difficultly crystallizable in 
small quadrangular prisms. 

Byariodate of Lime is very deliquescent ; when 
dried, it becomes lode ef Calcium, a white lusible 
compound. 

Nitrate of Lime is a deliquescent salt soluble jn 
4 parts of water at 60 °. It is found in old plaster 
and mortar, from the washings of which nitre is pro- 
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cured by the addition of subcarbonate of potash. It 
^ is composed of 

Lime, - S6,5 

Nitric acid* 50,5 > 

77 

Sulphuret of Lime is formed by heating lime with 
Sulphur. It is soluble in water with the same pheno- 
mena as sulphuret of potash. 

Sulphate of Lime occurs native in selenite, gyp- 
sum; and plaster stone. It is easily formed artitt- 
cially, and then affords silky crystals soluble in 350 
paits of water. When these or the native crystal- 
lized sulphate are exposed to a red heat, th^ lose 
water, and fall into a white powder (plaster of Paris), 
which, made into a paste with water, soon solidifies. 
Dry sulphate of lime consists of 

26,5 lime, 

37>5 sulp. acid. 

C4, 

Crystalline selenite contains two proportions of water, 
and is consequently represented by 64 -f 17, or 81. 
As sulphate of lime is more soluble in water than 
pure lime, sulphuric acid affords no precipitate when 
added to lime-water. Nearly all spring and river 
water contains this salt, and in those waters which 
are called hard it is abundant, 

Phosphuret of Lime. — By passing phosphorus over 
red-hot lime, a brown compound is produced, which 
rapidly decomposes water with the evolution of phos- 
phuretted hydrogen gas. Hydrophosphuret and 
phosphate of lime arc also formed. 

Phosphate of Lime exists abundantly in the bones 
of animals ; it is also found in the mineral world. 
It may be formed artificially, by mixing solutions of 
phosphate of soda and of lime. It is insipid and 
insoluble, but dissolves in dilate nitric and muriatic 
acid without decomposition. It is decomposed by 
sulphuric acid, and thus the phosphoric acid for the 
production of phosphorus is usually procured. It 
consists of 26,5 lime, 

25 phosphoric acid. 

51,5 

Superphosphate of Lime may be obtained by dis- 
solving the phosphate in phosphoric acid ; by eva- 
poration, it affords small crystalline laminae. 

Carbonate of Lime is the most abundant com- 
pound of this earth. When lime-water is exposed to 
air, it becomes covered with an insoluble film of car- 
bonate of lime, and hence is an excellent test of the 
presence of carbonic jacid. But excess of carbonic < 
acid redissolves the precipitate, producing a super* 
carbonate. Carbonate of lime is precipitated by the 
carbonated alcalics from solutions of muriate and 
nitrate of lime. Exposed to a red Imt the carbonic 
acid escapes, and quicklime is obtain^ 

It consists of 26,5 lime, 

* * 20,7 carbonic acid. 

47,2 


Fluor Spar^Fluaie of These terms have Chemistry* 

been applied to a body containing a peculiar princi- ' 
pie which has not hitherto been obtained in an insu- 
lated state. ' 

It is a principle which probably belongs to the 
acidifying supporters of combustion, and which in 
fluor spar is perhws united to calcium. It appears 
to be united with hydrogen in fuoric^ or hydro- 
fluoric acid. This supposed base has been called fluo- 
rine by Sir H. Davy; and pktore (froha f ^/o;, destruc- 
tive)^ by M. Arap^e. 

Hydrofluoric acid (hydrophtoric) is procured by . 
distilling a mixture of one part of the purest fluor . 
spar in fine powder with two of sulphuric acid ; the 
distillatory apparatus and receiver should be of lead 
or silver ; the heat requireePis not considerable ; sul- 
phate of lime remains hi the retort ; and a highly 
acrid and corrosive liquid passes over, which requires 
the assistance of ice for its condensation. This acid 
is colourless, of a very pungent smell, and extremely 
destructive. If applied to the skin, it instantly kills 
the part, produces extreme pain, and extensive 
ulceration. At 80^ it becomes gaseous ; it has never 
been frozen ; it produces white fumes when exposed 
to a moist air. This acid acts upon potassium and 
sodium, and some other metals, with great energy ; 
hydrogen is evolved, and a peculiar compound, pro- 
bably of t1)e basis of the acid and of the metal, re- 
sults. 'Jiiese compounds might be called fluorides. 

Fluoboric Acid.-— This is probably a compound 
of fluorine with boron. It is gaseous, and may be 
obtained by heating in a glass retort twelve parts of 
sulphuric acid with a mixture of one part of fused 
boracic acid, and two of fluate of lime reduced to a 
very fine powder. The gas must be received over mer- 
cury : 100 cubical inches weigh 73,5 grains ; so that 
the specific gravity of fluoboric acid, compared with 
hydrogen, is 32,68 ; and, with atmospheric air, 2,371. 

It produces very copious fumes w^hen suffered to 
escape into a moist atmosphere ; and, when acted up- 
on by water which dissolves 700 times its volume, 
it affords a solution of hydrofluoric and boracic 
acids, whence it would seem that the hydrogen is 
transferred to the fluorine, ^nd the oxygen to the 
boron. It acts with great energy on vegetable and 
animal bodies, depriving them of moisture and hy- 
drogen. 

Magniuin. 

The metallic base of magnesia has not hitherto 
been obtained ; but, when that earth is negatively 
electrized with mercury, the resulting compound de- 
composes water, and gives rise to the formation of 
magnesia. 

Magnesia^ or Oxide of Magnium — is concluded, 
from indirect experiments, to consist of 1 1 metal 
7,5 oxygen ; its representative number, therefore, is 
18,5. Magnesia is a white insipid substance, which 
slightly greens the blue of violets. Its specific gra- 
vity is 2,3 ; it is almost infusible and insoluble in wa- 
ter. 

Chloride of Magnium may be obtained by parsing 
chlorine over red-hot magnesia ; oxygen is exp^lefl^ 
and a substance obtained whicii moisture 
into muriate of magnesia. 
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Muriate ^ MajgnsM Unery deliquescent, mod 
deultly crystallised Its tolution has a. bitter salioe 
taste. Exposed to heat, muriatic acid flicB off, and the 
magnesia remains pure. In consists of 

Magnesia, 18,5 
Murimic acid, S4t,5 


Silicitm* 


Chenuftvy'. 


It has been assumed that the earth silica consists 
of a metallic basis, united with oxygen, and that it 
Contains 50 per cent, of each of its components ; so 
that, if the earth be considered a deutoxide, it i^ill 
consist of 


53 

. , Chlorite Magnesia is a bitter deliquescent salt. 

HydriodaU of Magnesia is deliquescent, ai»d loses 
bydrfodic acid by exposure to beat. 

Nitrate (if Aiagnesia crystallizes in rhomboidal 
prisms, deliquescent and soluble m half its weight of 
water. It contains 

Magnesia, 141,5 
Nitric acid, .^0,5 

Sulphate of Magnesia is a commonly occurring 
compound of tliis earth, much used in medicine as 
an aperient. It is largely consumed in the prepara* 
lion of carbonate of magnesia. It crystallizes in four- 
sided prisms with reversed dihedral summits, or four- 
tided pyramids. Its taste is bitter. It is soluble in 
its own weight of water at 60®. When exposed to a 
red heat, it loses its water of crystallization, amount- 
ing to about 50 per cvnl.f but is not decomposed. It 
«on8iets of 

Magnesia, 18,5 
Sulphuric acid, 37;*^ 

56 

In its ciystallized state, it may be considered as 
composed of 1 proportion of dry sulphate + 7 pro- 
portions of water, 

Or, 56 Sulphate, 

59,5 Water. 

115.5 • 

This salt is usually obtained from st a- water, occa- 
sionally from saline springs, and sometimes by the 
action of sulphuric acid on niognesian limcstonos. 

Carbonate of Magnesia is generally procured by 
adding carbonated aJealies to a solution of sulphate 
of magnesia. It is a white, insipid, and insoluble 
powder, which loses its acid at a red heat, and thus 
affords pure (calcined) magnesia. It contains 

18.5 Magnesia, 

20,7 Carbonic acid, 

89,2 


15 Silicjum, 

1 5 Oxygen. 

SO • 

Oxide of SiUciunif Silica ^ or Siliceous Earih-^vs a 
T^ry abimdaul natural pr^uct. It exists pure in 
rock-crystal, and nearly pure in flint. Its colour m 
white ; its specific gravity *2, 66. It fuses at a very 
high temperature. In its ordinary state it is inso- 
luble in water ; but it diwolves in very minute por- 
tions in that fluid, when recently firecipitated in tlie 
form of hydrate ; and in the same state it dissolves 
in the acids. It readily unites with the fixed alca- 
lies, and forms gla 4 s ; or, if the alcali be in excess, a 
liquid solution of the earth may be obtained, whence 
it is precipitated in the state of a gelatinous hydrate 
by acids. 

The only body which acts energetically upon si- 
lica is the hydrofluoric acid. The result of this ac- 
tion is a gaseous compound, which has been called 
silioated fluoric acid ; it is probably a compound of 
silicium and fluorine. To obtain this gas, three 
parts of fluor spar, and one of silica finely powdered, 
are mixed in a retort with an equal weight of sul- 
phuric acid; a gentle heat is applied, and the gas 
evolved is to be collected over mercury. 

SiJicated fluoric ucid is a colourless gas ; its odour 
Is acrid, mud) resembling muriatic acid ; its taste 
very sour; its specific gravity 8,574' to air ; 100 cu- 
bic inches = 1 10,78 grains, so that its specific gravity 
to hydrogen is 4,92. It extinguishes bulging bodies. 
It produces white fumes when in contact witli damp 
air, and when exposed to ^water, a little hydrogen is 
evolved, and two compocuds of silica with fluoric acid 
are formed ; the one acid^ and dissolved in tlie water, 
the other containing excess of earth, and insoluble. 
The dry gas contains 62 per cent, of silica ; the acpie- 
ous solution only retains 55 per cent. Water dis- 
solves 260 times its bulk of this gas. When one vo- 
lume of silicated fluoric acid is mixed with two of 
ammonia, a total condensation ensues, and a dry si- 
lica Jluate of ammonia results. Potassium, when heat- 
ed in this gas, burns and produces a brown com- 
pound, which, when dissolved in water, aflords Jiuate 
(f jiotash. The uses of silica are numerous and im- 
portant ; it forms an ingredient in pottery and porce- 
lain, and with alcali it forms glass. It appears 
from the experiments of Mr J. F. Daniell, that siii- 
cium exists in some of the varieties of cast iron. 
(Journal of Science and Arts, Vol. II.) 


It is soluble in excess of carbonic acid, and this 
solution affords crystals of bicarbonate, containix^ • 

'r 

18,5 Magnesia, 

4^1,4 Caibonic acid. 


Alumiim. 

The earth alumina constitutes some of the hard- 
est gems,, such as the sapphire and ruby, and it gives 
a peculiar softness and plasticity to some eiirtfiy 
compounds, audios the different kinds of clay. It 
is analogically considered os a metallic oxide. 


59,9 




Cherniy To obtain pure alumina we add carbonate of pot- 
ash to a solution of alum, ar^d ignite the precipi- 
tate ; it is a tasteless Vbite substance, forming a co« 
hesive mass with water, and retaining water even at 
a red heat ; its specific gravity is 2; it is soluble in 
soda and potash ; and forma compounds with baryta, 
Btrontia, lime, and silica. It is ah essential ingre? 
dient in pottery and porcelain. 

One of its saline combinations is of important use 
in the arts, namely alum ; a triple sulphate of alu- 
mina and potash. This salt is usually prepared by 
roasting and lixiviating certain clays containing py- 
rites ; to the lyes, a certain quantity of potash is 
added, and the triple salt is obtained by crystalliza- 
tion. 

Alum has a sweetish astringent taste. It dissolves 
in five parts of water at 60®, and the solution reddens 
bluM. It furnishes octoedral crystals. When heat- 
ed, it loses water of crystallization, and a part of its 
acid, and becomes a white spongy moss. In its 
crystalline form, it consists of 


Sulphuric acid, , 

33 

Alumina, 

12 

Potash, 

9 

Water, 

46 


100 


When alum is ignited with charcoal, a spontane- 
ously inflamnnable compound results, which has long 
been known under the name of Homberg's pyropho- 
rus. The potash is decomposed in this process, 



along with. the aCid of the alum, and pyrqphorus is 
a compound of sulphur, charcoal, and jiotassiuin, ‘ 
with alumina; 


Zirconium. 

Tlie' earth xtreon, or the o^ide xirconhm^ is a 
white insipid substance; specific gravity 4,3; it isfnund 
in the zircon of Ceylon ; it is characterized by inso- 
lubility in pure alcaiies, but is soluble in alcaline 
carbonates. Its combinations with the acids are of 
difficult solubility or insoluble, and have been very 
little inquired into. 

Yttrium. 

The earth yttria derives its name from Yttertz ifi 
Sweden ; it is found in tlie mineral called gadoliniie. 
It is white and tasteless ; its specific gravity = 4,84. 
It Is insoluble in the caustic alcaiies, but dissolves 
sparingly in carbonate of ammonia. Its saline com- 
binations liavc been scarcely examined. 

Glucium. 

The earth ^lucint was discovered by Vauquelin 
in the beryl ; it also exists in the emerald of Peru; 
it is white and insipid ; its specific gravity == 

It dissolves in caustic potash, and soda, and thus 
resembles alumine, but differs from yttria. Again, it 
differs from alumine, but resembles yttria in being so- 
luble in carbonate of ammonia ; it is much more so- 
luble in this solution than yttria. With tlie acids 
it forms saline compounds of a sweetish astringent 
taste. 
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Metals of First Class, 
iGold . . . . 

I peroxide 

— chloride 

— muriate 

— chlorate 

1 — — iode 

— hydriodatc 

— nitrate 

— sulphuret 

— sulphite 

— ■■ ■■ sulphate 

hydrosulphuret 

— phosphuret 

— - phosphite 
— « phosphate 


19,30 


97 

104.5 

130.5 
139 


[97 G. + 7,5 ox, 

|()7 G. + 33,5 C. 

104,5 ox. G. ■+. 34, M. A 


1 


Hydriodic acid produces an insoluble yellow 
precipitate in dilute muriate ofgold,wdiich is 
the iode of gold. Heat separates the iodine. 
1 55 |1 04,.0 ox. G. + 50,5 N. A. 

127 I97G. + 30S. 

jSulph. acid produces a metallic precipitate inj 
solution of gold. 


, ,117- (97G. + 20P. 

Neritherthese acids, nor their neutral salts, 
' occasion any precipitate in solution gf miiJ 
riate of gold. 


The salts of gold are yellow and; 
soluble in water. Potash andf 
soda produce in tlicm yellowj 
precipitates. Sulphuretted by 
drogen and hydrosulphuret ofl 
ammonia occasion black pre-| 
cipitates, phosphuretted hy 
drogen, a purple precipitate, 
a plate of tin or muriate oil 
tin, a purple powder. Sul- 
phate of iron separates mi- 
nutely divided metallic gold,! 
Tincture ofgiillsgivesa browni 
precipitate. Triple prussiatCj 
of potash occasious no preci 
pitatc. 
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' Specific 
Gravity. 


CHEMISTRY. 


IHepresento* | 


CompoiitiaQ. 


remarks^ 


Chemistry. 


Gold liydrophosphuret 
-■ carbonate 
cyanuret 
prussiatc 

— borate 
Silver 

— oxide 

■ chloride 

muriate 

— chlorate 

— - iode 
— — hydriodate 

-i-,— nitrate 


• ammoniurct 


— — Bulphuret 
— — sulphite 

— sulphate 

— hydrosulphuret . 

■■ phosphuret • 

— phosphate • 
-i— carbonate 

— cyanuret 

— — hydrocyanate 

— borate 
Platinum 

— > — protoxide 

peroxide 
' chloride 

muriate 

— - iode 

— hydriodate 

I -- I. nitrate 

,■■■■ — ammoniuret 

.» ■ — ammonia muriate 

sulphuret 

sulphate 


109.5 lOS S. + 7,5 ox. 

135.5 102 8. + 33,5 C. 

A detonating salt. 

Hydriodic acid throws down iode of silver 
from the nitrate, at first white, but becomingj 
verif soon yellow, then grey and blackish. 

I 160 [109,5 O. S. + 50.5 N. A. I 

Liquid ammonia easily dissolves the oxide of 
silver. When the solution is evaporated, a 
grey compound remains, which leaves me- 
tallic silver when heated. Sometimes it 
detonates. 

I 117 Jl02 S. + 15 Sul. 
forms a white ana difficultly soluble salt. 

1 147 1109f5 O. S. .+ 37,5 S. A. . 


134.5 109.5 O. S. + 25 P. A. 

130,2 109,5 O. S. + 20,7 C. A. 

134.9 109,5 O. S. + 25,4 He. A. 

Boracic acid produces no precipitate in solu- 
tions of silver, but borate of soda throws 
down a white borate o/* silver. 

21 92 

99.5 92 P. + 7,5 0. 

125,5 92P. + 33,5 C. 

134 99,5 O. P. + 34.5 M. A. 

Hydriodic acid precipitates a dingy brown 
' iode of platinum, decomposed by heat. 


The salts of silver arc reduced 
upon charcoal by the blow- 
pipe. The soluble salts are! 
precipitated by the alcalies, 
which furnish dark olive pre-| 
cipitates; by sulphuretted hy 
drogen and hydrosulphuret of 
ammonia, nearly black ; by 
infusion .of galls, yellow brown;! 
by prussiate of potash and 
iron, white. Muriatic acid and 
I the muriates give white preci-! 
pitates of chloride of silver. 
Sulphate of iron, and a plate 
of copper, throw down me- 
tollic silver. 1 


Palladium 


hydrosulphuret 

. phosphuret 
■ phosphate 
prussiete 


I 107 j92 P. + 15 S. I 

3 Hydrosulphuret of ammonia produces a| 
brown precipitate in muriate of platinum 
\ This is probably a sulphuretted nydrosul 
I phuret. 

1 I 

{ A soluble salt, obtained by dissolving oxide 
of platinum in phosphoric acid. 


Tlie solutions of these salts are 
deep or brownish yellow. 
They afford no precipitate 
with solutions of soda, of sul- 
phate of iron, or of prussiate 
of potash. The addition of 
the latter produces a fine 
green solution. Potash and 
ammonia, ai)|d many' of their 
salts, occasion yellow precipi- 
tates. Sulphuretted hydrogen 
occasions a black precipitate. 
Infusion of galls gives a dingy 
precipitate. 


1 1,50 I I 

Contains, according to Vauquelin, 
cent. )tygcn. 


Hhodium 


The Salts of Palladium are pre- 
20 'per cipitated by sulphate of iron ; 

also brown by sulphuretted 
hydrogen ; black by muriate 
of tin ; greenish brown by 
prubsial;^ of potash ; •deep 
orange by sulphate and ni- 
trate of potash. 

«The Salts of Abodium are ndt 
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ChMuiitry. 


SUBSTANCES. 


Rhodium oxide * 

Iridium • • 

■ oxide 

Mstals of SscoifD Class. 
Osmium 


Mercury 


Lead 


oxide 

• • ■ 

protoxide 

- peroxide 

. chloride 

. bichloride 

- muriate 

- chlorate 

- tode 

. hydriodate 

. nitrate . 
sulphuret 
bisulphuret 
sulpliite . 
sulphate 
oxysulphate • 
superoxysulphate 
subo.vysulphate 
hydrosulphurct 
phosphuret 
phosphate 
oxyphosphatc 
carbonate 
cyanuret • 
prussiate • 


C^xETily. 


IB, 50 


• 1. oxide 
2. oxide 

• 3. oxide 
. chloride 

chlorate 

• iode . 

• nitrate 

• sulphuret 

• sulphate • 

. hydrosulphureb 

• phosphuret . 

> phosphate . 

: carbonate 

> prussiate 


Nickel 


oxide 
hydrate 
. chloride 
. muriate 
- nitrate 

• ammoniuret 

• sulphuret . 

> Bupersulphuret 


b«r. 


190 

197.5 . 
205 
223,5 
257 


Compositios.' 


190 M. + 7,5 O. 
190 iVI. + 15 0 . 
190 M. + 33,5 C. 
I 19 O M. + 67 C. 


IChlorate oF Mercury is yellow and insoluble 
Oxychlorate furnishes crystals. 


11,35 


nuns. 


8,25 


248 

197,5 0 . M. + 50,5 N. A. 

205 

M. + 15 S. 

220 

190 “I" 30 S» 

235 

197,5 0. M. + 37,5 S. A. 

255 

305 0. M. + 50 P. A. 

218,2 

197,5 0. M. + 20,7 C. A. 

238,8 

190 M. 48,8 C. 

97 


104,5 

97 L. + 7,5 0 . 

108,25 

97 L. + 11,35 0. 

112 

97 L. + 15 0 . 

130,5 

97 L. + 33,5 C. 

le salt, crystallizing in brilliant la- 

155 

104,5 0. L. + 50,5 N. A. 

113 

97 L. + 15 S. 

143 

104,5 0. L. + 37,5 S. A. 

139,5 

104,5 0. L. + 35 P. A. 

125,2 

104,5 0. L. + 20,7 C. A. 

55,5 


70,5 

55,5 N. + 15 0. 

122 5 

55,3 N. + 67 C. 

*39, fi 

70,5 0, N. + 69 M. A. 

"85,5 

55 5 N. + 30 S. 

100,5 

55,5 N. + ‘.’3 ,S. 


REMARKS. 


precipitated by muriate of am 
monia, hy drosuiphuret of am<j 
monia, prussiate of potash, or 
alcaline carbonates. Thecaus* 

^ tic alcalies occasion a yellow 
precipitate. The sails of iri- 
dium are soluble in water, and 
generally of a blue colour. 
[The Mercurial Salts are volati-l 
lized by heat. They are pre- 
cipitated yellowish by prussi-i 
ate of potash ; deep brown by 
hydrosulplmret of ammonia 
and copper separates pure 
mercury. The salts, with the] 
protoxide, furnish black pre- 
cipitates with the alcalies, and 
white with muriatic acid. The 
salts with the peroxide furnish 
to the fixed alcalies reddish 
precipitates, and white with 
ammonia. 

Hydriodic Acid furnishes a yel- 
low precipitate in solutions of| 
protoxide, and a red precipi- 
tate with the peroxide. These 
are the protiode and periode 
of mercury. 

Phosphoric Acid produces a 
white insoluble precipitate in 
nitrate of mercury, but no 
precipitate in the oxynitratc. 

[The soluble Salts of Lead fur- 
nish colourless solutions of a 
sweetisli taste, precipitated 
white by sulphate and prussi- 
ate of potash, and by infusion 
of galls ; and brownish black 
by sulphuretted hydrogen and| 
hydrosulphuret of ammonia. 
Hydriodic acid affords a fine 

J rellow precipitate of iode of] 
ead. The alcalies produce 
white precipitates, easily so* 
btble in excess of potash orl 
soda, but insoluble in excess! 
of ammonia. Zinc preclpi 
tales metallic lead. The in- 
soluble salts of lead treated 
by the blow-pipe or charcoal, 
afl'ord a globule of lead. 

|The Salts of Nickel fi^rnishl 
green solutions, of a sweetish 
acrid Huvour; ammonia fur-| 
nishes green precipitates, re- 
dissoluble in excess of alcali,] 
and forming triple salts. Prus- 
siate of potash forms a green-i 
ish precipitate; hydrosulphu-l 
ret of ammonia gives a blftokj 
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Specific 

Onvity' 


Nickel feiilphiitte • 
phoi))hufet 
pbofiipliate^ . 
tanrbonatG . 
pnitlsiate . 


MtTAia of rifWD CtA^. 

Anenfc 

l< oxide . 

Si oxide . 
chloride . 
muriate . 
iocle 

hydruret • 
arsenic hydrogCi 
sulphuret , 

■■ ■ > . ■■■ bisulphuret 
sulphate • 

Arseniate of ammonia 
silver 



mercury 

- lead 

- nickel 


Molybdenum 


1. oxide 
S, oxide 
3. oxide 
sulphurct 


IKepnsenta. 
dve Ntom- 
her. 


6)35 


7,40 


108 

75.5 

95.5 

91,2 


4 

45 

60 

67,5 

US 


€0 

75 


44 

51.5 
59 

66.5 
74 


Chrome 
— 1. oxide 

— ■ - S. oxide 
Tungsten 

— 1. oxide 
S. oxide 


Columbkim 



70.5 O, N. + 37,5 S. A. 

65.5 N. + 20 P. 

|T0,5 O. N, + 25 P, A. 

70.5 O. N, + 20,7 C, A. 


f precipitate ; bydriodio 6oid| 
brms a pea-green iode. 


45 A. + 15 0. 
45 A. -f 22,5 O. 
45 A. + 67 C. 

ID 


45 A. + 15 S. 
45 A. + 30 S. 


44 M. + 7,5 O- 
44 M. + 15 O. 
44 M, + 22,5 O. 
44 M# + 50 S# 


Hydriodic Acid produces a pre- 
cipitate of white oxide of ar- 
senic, when added to orsenite 
of potash, and hydriodate of 
potash is formed. Arsenite 
of potash gives a white preci- 
pitate, with hydrosulphuret oi 
ammonia ; a white precipitate 
soon becoming yellow and 
brown with nitrate of silver ; 
a grey precipitate with ni- 
trate, and awliitenitli oxy- 
nitrate of mercury ; a white 
with nitrate of le^ ; a pale 
green with nitrate of nickel ; . 
pale pink by nitrate of cobalt ; 
apple green witli nitrate of 
copper ; white with the muri- 
ate and oxyinuriatc of tin ; 
dingy green with the muriate 
and oxymuriatc of iron ; \ihite 
with sulphate of zinc ; bright 
yellowwith nitrate of uranium. 
The Arseniate of Potash pro- 
duces a reddish precipitate in 
nitrate of silver ; straw-colour- 
ed with nitrate, and yellow 
with oxynitrate of mercury; 
white with nitrate of lead; 
pale green with nitrate of 
nir'kcl ; pale blue with nitrate 
of copper ; pmk with nitrate 
of co^lt ; wliite with muriate 
of tin; no precipitate witli 
oxymuriatc of tin ; pale sea- 
green with muriate and oxy- 
muriate of iron ; straw colour 
with nitrate of uranium ; and 
white witli sulphate of zinc. 

The compounds of the arsenic 
and nrsenious acids are decom- 
posed when heated with char- 
coal, and exhale an alliace- 
ous smell. 

Chromic Acid and Chromate of 
Soda produce insoluble preci- 
pitatcb in solutions of silver, 
mercury, lead, copper, iron, 
and uranium ; the colours are 
crimson, red, yellow or orange, 
apple green, brown, and yel- 
^ low. No precipitate is forfhed 
in solutions of nickel, zinc, 
tin, cobalt, gold, or platinum. 


CH's'^kUsVEt-' 


dtcHiiitoy. 


SUftfiTANCBa. 



Antimony 


Uranium 


1. oxide 
g. oxide 
chloride 
nwiate 
iode 

Bulphuret 
. sulphate 
hyarosulphuret 
phosphuret 
phosphate 


6,70 85 

100 
107,5 


Cerium 


Cobalt 


— K oxide 

— oxide 
alt . 

— 1. oxide 
2. oxide 

^ chloride 
muriate 

— bulphuret 

— sulphate . * 

— hydrosulphuret 

— phosphuret 

— phosphate 


Titanium 

1. oxide 

■ 2. oxide 

■ ■ 3. oxide 


Bismuth 


Copper 


- oxide 

-> chloride 

- nitrate 

» sulphurct 

- sulphate 

- hydrosulphuret 

1. oxide 

2. oxide 

J . chloi ide 

2. chloride 

submunate 

muriate 

chlorate 

nitrate 

ammoniuret 


CoiriMMhvaf 


85 A. + 150. 
85 A. + 22,5 0. 
85 A. + 67 C. 


^ j 115 85 A. + SO S. 


86 C. + 15 O. 
86 C, +22,5 O. 


135 T. + 7,5 O 
135 T. + 15 0. 


66,5 B, + 7.5 O. 

66.5 13. + 33,5 C\ 

74 O. B. + 60,5 N, A. 

60.5 B. + 15 S. 


60 C, + 7,5 O. 

60 C. + 15 O. 

60 C. + 33,5 C. 

60 C. + 67 C. “ 

150 O. C. + 34,5 M. A. 
75 O. C. + 69 M. A* 

75 0. C. + 50,5 N. A. 
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Gl||qACBr« 


The soluble bii^y 4Altf tM 
protoxidet^antim^ny are pret 
cipitatefi while by water; the 
precipitate Is a Sul- 

phuretted hydrogen, end by- 
drosplphuretot'emmonia, give 
an orange pree^^^tefe, and a 
plate of iron or ^nc thrjuvi 
down the mate! in the fiinn of 
a black powder. 

Of the Salts of Uranium tbe 
greater number are soluble, 
and of a greenish yellow 
colour , they form yeUow pre- 
cipitates with the aicalias, and 
adbrd a reddish yellow mde 
with liydrmdic acid. Pxua- 
biate of [mtash forms a preci- 
pitate of a rich bxown colour, 
and hydrosulphuret of ammo- 
nia one nearly black. 

Nearly all the Sall^ of Cnhal|f 
are of a red colour ; potash, 
soda, and ammonia, produce 
in them blue precipitates 6f 
hydrated oxide, which is so- 
luble in excess of ammonia, 
producing a red solution. Hy- 
drosulphuret of ommoniagives 
a black precipitate* Prussiate 
of potash a groan. Car- 
bonates, phosphates, and ar- 
seniates, produce red precipi- 
tates. Hydriodic aoid d^ 
not precipitate lihe salts of 
cobalt. 

The Salts of Titanium are colour- 
less, and aflbrd white preci- 
pitates with the alcalies. Pjrus- 
siate of potash gives a green 
precipitate, and infusion of 
galls a red one* Uydrosul- 
phuret of ammonia gives a 
green precipitate. 

The Salts of Bismuth ore pre- 
cipitated white by water — 
brownish black by sulphuret- 
ted hydrogen — ^^^ellow wli white 
by precipitate of potash, and 
hydriodic acid affords a deep 
brown iode of bismuth. 

The salts of this metal are dis^ 
tinguished by their blue and 
green colours; tlieir solutions 
afford blue precipitates of hy- 
drated oxide with the alcalies,! 
and those rcdissolve in excess i 
of ammonia, producing a deep 
blue solution. A plate ofii^ 
precipitates metallic copper; 
prusbiatc of potash affords a 
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Specific 

Gravity. 

RepieMSita# 

dve Num- 
^ ber. 

Composition. 

BEMABKS., ; 

Copper Aulpfauret 


75 '' 

sbc. + 15 s. 

fine broiirn precipitate {"hy- 

> jbiiulphuryt. 


90 

^ c. + so s. 

drosulphurct of ammonia one 

tuipbite ' . 



of a dirty brown ; hydriodic 

■ sulphate (dry) 



75 0. C. + 75 & A. 

acid .produces an insoluble 





' ipde of an ash grey colour. 

phosphuret 







92.5 

67,5 O. C. + 25 P. A. 




125 

75 0. C. + 50 P. A. 




95,7 

75 O. C. + 20,7 C. A. 

- , 






Teliurium • ' . • 

6,10 

37 


, 



44,5 

87 T. + 7,5 0. , . - 

< 


• 

70,5 

37T. + 38,SC.- 


Met 41 s ofFovitTS Class. 





Iron . . • 

7,78 

52 

‘ 

The Solutions of Iron ar^ known 

■■ 1. oxide 


67 

52 I. + 15 0. 

by affording a purple or black 

- ■■ 2. oxide 


74,5 

52 I. + 22,5 0. 

precipitate to infusion of galls. 

1. chloride 


119 

52 T. + 67 C. 

They give ho precipitate with 

2. chloride 


15a, 5 

52 I. + 100,5 C. 

hydriodic acid. 

— muriate 


136 

67 0, I. + 69 M. A. 


— oxvmuriate 


178 

74,5 0. L + 103,5 M. A. 


— — chjforftte 





— iode . • 


k 



— — nitrate 


l68 

67 0. I* -f- 101 N* A. 


- oxynitrate . • 


aa6 

74,5 0. 1.'+ 161,5 N. A. 


•p— sulphuret . • 


82 

52 I. + SO 8. 


- bisulphuret . • 


112 , 

5^ 1. + 60 S. 


sulphate 


142 

67 O. I. + 75 S. A. 







— ■■■ oxysulphate 


187 , 

74,5 O.L + 112,5 S. A. 


hydrosiilphuret 





— — phosphuret • • 





■ ■■ ■' phosphate . • 


117 

67 0. 1. + 50 P. A. 


— 'p" oxyphosphate 





— — carburet • • 



1 


— carbonate 


108,4 

67 0. 1. + 41,4 C. A. 


— < prussiate • • 





Tin . . . 

7,30 

55 


The Hydriodic Acid affords a fine 

— - l. oxide 


62,5 

55 T. + 7,5 0. 

orange precipitate with solu- 

— 2. oxide 


TO 

55 T. + IS Q. , 

tion of muriates of tin, pro- 

I. chloride * 

y' 

86,5 

55 T. + 33,5 0. 

vided there be no excess of 

— -.S. chiloride • , 


122 

55 t. + 67 C. 

acid. Hydrosulphuret of am- 

— muriate 


97 

62,5 0. T. + 34,5 M. A. 

monia produces a precipitate 

— oxvnmriate 


139 

70 O. T. 4- 69 M. A. 

of a deep orange colour. The 

— iode . 

'' 



other characters are noticed 

— nitrate , 


IIS 

62,5 O. T. + 60,5 N. A. 

in the text. 

sulphuret • 


70 

55 T. + 15 S. 


— — bisulphuret 


85 

55 T. + SO S, , 

■ 

— sulphate . • . 





hyuroBulpliuret 





phosplmiret \ 


. 65 

56 T. + 10 P. 


prussiate 

< 1 



Zinc . ; . 

7 

33 


The Solutions of Zinc are not 

oxide 

— — ^i^oridc • 


40.5 

66.5 

#f-f-7,5 0. 

Si 2. + 83,5 C. 

precipitated byhydrio Jicacid. 
Potash, soda, and ammonia, 

— -<Qmpate 


75, 

O.Z. 4 84,5 M. A. 

form white precipitates redis- 

— iode 


v' 


soluble in i?xcess eithgr of 

— — hydriodate 


* ». ** 


acid or alcalu HydrosulphA- 

nitrate . 


91 

40,5 O.Z. + 60,5 >9. A. 

ret of ammonia produces a 


Cliemiiiir}’. 
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Cliemiitry. 


SUBSTANCES. 


Zinc sulphiiret 

— sulphate 
*— hydrosulphuret 

— phofsphuret 

— phosphate 
■ carbonate 

prussiatc 

Manganese 

■ 1 1. oxide 

hydr 


ate 


— 2. oxide 

— chloride 

— muriate 

— nitrate . 

— sulphurct 

— sulphate 
•*- phospliui ct 

— phosphate 
carbonate 

— prussiate 


Spcciiic 

Gravity. 


C,85 


Metals of Fifth Class, 


Potassium 


-protoxide 


. Iiydratc 


— peroxide 
chloride 

— chlorate 

— iode 

— hydriodate 

— oxiodatc 

— liydruret 

— hyd. potassuretted 

— nitrate 

— Kulphuret 

— sulphite 

— sulphate 
bisulphate 

— phospliuret 

— phosphite 
•— phosphate 

— carbonate 

— bicarbonate 
— ■ cyanuret 

— prussiate 

— arsenite 
-«■ arseniatc 
— i chromate 


Sodium 


1. oxide 


■ hydrated 


peroxide 

chloride 

chlorate 

iode 

oxiodatc 

hydriodate 

nitrate 

sulphurct 

sulphite 


VOL. III. PART I. 


0 , 8 .'; 


Reprcientn- 
tivc Num- 
ber. 


0,9 


48 

78 


65.5 
C)i,i 

56.5 

71.5 

88.5 
79 

123.5 

140.5 


146,5 


ns, 9 


37.5 
45 

53.5 
60 
71 

116 

155,25 

163,75 


95.5 

52.5 
75 

82.5 
120 

62.5 
70 
65,7 
86,4 


CompontiM. 


33 Z. -f 15 S. 

40,5 O. Z. + 37,5 S. A. 

40,5 O. Z. + 25 P. A. 
40,5 O. Z. + 20,7 C. A. 


56.5 M. + 15 O. 

71.5 O. M. + 17 W. 

50.5 M. + 22,5 O. 

56.5 M. + 67 C. 

71.5 O. M. + 69 M. A. 


71,5 O. M. + 75 S. A. 


71.5 O. M. + 41,4 C. A. 


.37,5 P. + 7,5 O. 

45 O. P, + 8,5 water, 
37,5 P. + 22,5 O. 

37,5 P. + 33,5 C. 

45 0.P. + 71 C. A. 

37,5 P. + 117,75 L 
|45 O. P. + 118,75 H. A. 


45 O. P. + 50,5 N. A. 
|37,5 P + 15 S. 

15 O. P. + 30 S. A. 

145 P. + S7,5 S. A. 

145 O. P. + 75 S. A. 

45 O. P. + 17,5 P. A. 
45 O. P. + 25 P. A. 
45 O. P. + 20,7 C. A. 
45 O. P. + 41,4 C. A. 


22 

29,5 

38 


100,5 

1.39.75 

184.75 
148,25 

80 


REMARKS. 


yellowish white precipitativ 
and the soluble phosphates 
borates, and carbonates, all 
form white precipitates. 


iThc Salts of Manganese are not 
precipitated by hydriodicacid. 
They furnish white precipi- 
tates with the alcalies, which 
blacken by exposure to air. 
Tliey are precipitated white 
by prussiatc of potash, and 
yellow by hydrosulphuret of’ 
ammonia. 


22 S. + 7,5 O. 

29,5 O. S. + 8,5 W. 

22 S. + 33,5 C. 

29,5 O. S. + 71 C. A. 

22 S. + 117,75 I. 

29^5 O. S.+ 155 25 O. A, 
29,5 O. S.+ 118,75 H. A. 
29,5 0. S. + 50,5 N. A. 


[The following characters belong 
to the Suits of Potassium 
They are all soluble in water, 
and afford no precipitates with 
pure or carbonated alcalies; 
they produce a precipitate in 
muriate of platinuni, which is 
a triple compound of potassa, 
oxide of platinum, and mu- 
riatic acid. They are not 
changed by sulphuretted hy- 
drogen, nor by prussiate ofj 
potash. Added to sulphate 
of alumine, they enable it to 
ci^stallizc so as to form alum. 


All the Salts of Soda arc soluble! 
in water ; tliey are not preci- 
pitated by pure or carbonated 
alcalies, nor by hydrosulphuret 
of ammonia, nor prussiate of| 
potash ; nor do they produce 
any precipitate in solution ofl 
muriate of platinum. They 
do not convert sulphate of| 
alumine into alum. 


Chemistrj. 
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SUBSTANCES. ^ 

Specific ^ 
iravity. 

Ml 

Composition. 

« 

KEMARKS. . < 

Sodium sulphate 


.67 8 

5,5 0. S+ 37,5 S. A. 




47 2 

9,6 0. S. + 17,5 P. A. 




.'54,5 2 

9,5 O. S. + 25 P. A. 




7!).-''* 2 

9,5 0. S. + 50 P. A. 




50,2 2 

9,5 0. S. + 20,7 C. A. 


1 hi carbonate 


70,5) 2 

9,5 p. S. + 41,4 C. A. 





















1 Barium . • 


65 

72,5 ( 

>5 B. + 7,5 O. 

The Soluble Barytic Salts fur-j 
nish white precipitates of car- 1 



81 

r2,5 o. n. + 8,5 w. 

bonate of baryta, by the alca- 



5)8,5 ( 

is B. + 38,5 C. 

line subcarbonates. Sulphuric 
acid and the soluble sulphates 



148,5 

r2,5 O. B. + 71 c. A. 

1 — - • 



occasion white precipitates of 
sulphate of baryta in the solu- 

1 — nxiodnte • 




I- ■ ■ h^riodate 




tion of the earth. Tliey arc 


123 

r2,5 O. B. + 50,5 N. A. 

poisonous, and tinge dame 

1 fiulphiirct • 


yellow. 



102,5 

72,5 O. B. + .30 S*. A. 

1 Riilnhnt.n • 


110 

72,5 0. B. + .37,5 S. A. 


1 — — phosphiirpt 



L — — — phofiphitf* 







97,5 

72,5 O. B. + 25 P. A. 
72,5 0. B. + 20,7 C. A. 




93,2 

44,5 

52 


Strontium 


44,5 S. -J- 7,5 0. 

The Salts of Strontium furnish 
white precipitates with the al- 
caline subcarbonates, anti with 



60,5 

52 0. S. + 8,5 W. 



78 

44,5 S. + 3.3,5 C. 

sulphuric acitl aiul sulphates; 
they tinge flame of a fine red ; 



86,5 

52 O. S. + .34,5 M. A. 



102,5 

52 0 . S. + 50,5 N. A. 

they arc not [)oisonous. 'Fhcy 





are decomposed by baryta, 
which has a stronger attrac- 



89,5 

.52 0. S. + 37,5 S. A. 



77 

52 O S.. -I- 25 P. A. 

tion for acids tlian strontia; 



72,7 

52 0. S. + 20,7 C. A. 

they are more soluble than 

ICaiciijm 


19 

26,5 

19 C. + 7,5 0. 

barytic salts, but pure stron- 
tiu i.s less soluble than baryta. 
The Salta of T^imc furnish preci- 
pitates of carbonate of lime 



35 

26,.-. 0. C. + 8,5 W. 

by the carbonated alcalics ; 



52,5 

J9 C. + 3.3,5 C. 

they afford no precipitate witli 



61 

26.5 O. C. + .34,5 M. A. 

caustic ammonia. Oxalic acid. 



97,5 

26,5 O. C. + 71 C. .4. 

and oxalulc of ammonia, pro- 

1 


136,7 

19 C. + 117,7 I. 

duce precipitates of oxalate of 



181,75 

26.5 O. C. + 155,2.5 0. A 

• lime, which, nt a red hcat^ af- 



145,2 

26,5 O. C. + 1 1 8.7 H. A 

• fords quicklime. 



77 

26,5 O. C. + 50,5 N. A. 



64 

26,5 O. C. + 37,5 S. A. 













51,5 

26,5 0. C. + 25 P. A. 




\76,5 

47,2 

26,5 0. C. 50 P. A. 




26,5 0. C. -f 80,7 C. A. 





Hydrofluoric acid 

Fluoboric gas 

32,66 

1 tohydrog 

'• 

• 

Metals of Sixth Class^ 

, Magnesium 


11 

18,5 

11 M. + 7,5 0. 

4 1 

The salts of magnesia are de 
composed by solution of pot 



4 
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SUBSTANCES. 

SpecHJc "jTWsent*- 
G«vity. 

Magnesium hydrate 

27 


44,5 

— . muriate 

— chlorate 

— hydriodate 

53 

— nitrate 

G9 

— sulphite 

— sulphate 

56 

— carbonate 

39,2 

— bicarbonate 

•W.S 

Silicium 

15 

Silicated fluoric gas 
Alumium 

4,92 ohydrog, 

Zirconum 

Yttrium 

Gluciuiu 

3.5 


Composition. 


18,5 O. M. + 8,5 W. 

1 1 M. + SS,S C. 

18,5 0. M. + 34,5 M. A. 


18,5 O. M. + 50,5 N. A, 

i8y5 O. Mo + 37,5 So A. 
18,5 O. M. + 20,7 Co A. 
18,5 O. M. 4-41,4 C. A. 


hemarks. 



ash, and by its subcarbonate 
the precipitate does not redis- 
solvc in excess of the alcalies, 
but readily dissolves in excess 
of sulphuric acid. The salt: 
of magnesia are not prccipi 
tated by a solution of bicar- 
bonate of potash (cold), nor! 
by subcarbonate of ammonia 
but if heat be applied, carbo- 
nic acid escapes, and the 
earth is precipitated in the 
state of subcarbonate. The 
salts of magnesia are only par 
tially decomposed by ammo-| 
nia, which forms triple salts 
with tlie earth and acid. Oxa- 
late of ammonia docs not pre- 
cipitate magnesia. 


PART IV. 

Vr(.etable Chemisthy. 

This part of the science relates to the chemical 
changes which are observed during the germination 
and growtli of plants ; to the composition of vege- 
table substances ; and to the phenomena and pro- 
ducts of fermentation. 

The seeds of plants consist of three distinct part?, 
i. Tlie exterior coat or membrane, il. The coty- 
ledons, which form the bulk of the seed. 3. The 
germ. 

When a seed is placed under favourable circum- 
stances for germination, the exterior coat bursts from 
the swelling of ilic cotyledoni? — the germ increases 
in size — it puts forth a radicle^ which soon becomes 
a perfect root, and a pliimida which forms the stem 
and leaves. 

A due temperature, generally between 50^* and 70\ 
a proper supply of moisture and access of air, are 
the essential requisites for perfect germination. 

The oxygen of the atmosphere abstracts carbon 
from the principles of the cotyledons, by which sac- 
charine matter is formed ; this is absorbed by the 
vessels which, arising from the young germ, ramify 
through them, and tends to nourish the young plant 
until its roots are fit for their functions. Water is 
obviously required' in these changes, which termi- 
nate in producing a plant with a root, stem, and 
leaves. 

The leaves of plants, when exposed to the sun’s 
rays, absorb carbonic acid from the atmosphere, and 
evolve oxygen. If healthy leaves, gathered on a 
warm dry day, be placed under a jar of air, it will be 
found that, during the night, those which are thick 
and fleshy absorb a portion of oxygen, while those 
which are thin and delicate absorb also oxygen, and 
evolve a portion of carbonic acid ; which, upon ex- 
posure to the sun, they again deitompose and restore 
the oxygeu : So that thick leaves diminish the bulk of 
the air to which they are exposed during the night, 


and increase it in the day. M. de Saiissurc found 
the leaves of the Cactus opuniia especially adapted 
for these experiments. It is only the green parts of 
plants that exhibit these properties. The roots, 
wood, and flowers, simply evolve a small portion of 
carbonic acid. From manures and the soil plants 
absorb small quantities of saline and carbonaceous 
matter. Tlie salts most commonly found in vege- 
tables arc carbonate, sulphate, and phosphate of 
potash, carbonate and phosphate of lime, phosphate 
of magnesia. We also find the chlorides of potas- 
sium and sodium, the oxides of iron and manganese, 
and silica. 

Vegetable substances may- be considered as con- 
sisting of ULTIMATE and PROXIMATE PRINCIPLES. 

Of the idtimate principles the most important arc 
Oxygen^ Hydrogen^ Carbon^ and Nilrooen. The 
three first exist in all vegetable bodies — the latter is 
confined to a few. To exhibit these elements, a 
vegetable substance, starch for instance, may be put 
into a small earthen retort, to whjch an earthen tube 
is attached, passing through a furnace, and slightly 
inclined. To the other extremity of this tube is 
annexed a receiver, wlience a bent glass tube issues 
to convey the gaseous products to the mercurial 
trough. The earthen tube is heated to redness, and 
ailerwards the retort is gradually raised to the same 
temperature — the starch is thus decomposed, and 
affords charcoal and water, carbonic oxide and acid, 
and carbu retted hydrogen. Sometimes a little em- 
pyreumatic oil and acetic acid are formed, and if 
the vegetable contain nitrogen, there is more or less 
ammonia produced. 

The proximate principles of vegetables may be ar- 
ranged under four divisions, founded upon the nature 
and proportions of their ultimate components. In 
the first division are comprised those in which the 
relative proportion of the oxygen to the hydrogen is 
greater than in water. In the second, those in which 
the relative proportions of oxygen to hydrogen are 
the same as in water ; in the third, those in whicli 
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Cbfflpi^> tliere is excess of hydroi^en ; in the fourth, those 
’ which contain nitrogen. 

The bodies contained in the first division are all 
acid« and as they are described in the Article Chb- 
MibTRY of the Encydopcedia^ it will here only be 
required to enumerate tliem. 

1. Acetic acid^ composed of 

Carbon, . . , 50,224 

Oxygen and hydrogen in the ] ap 
proportions of water, j 
Excess of oxygen, . 2,805 


100,000 

2, Oxalic Acidy containing 

Carbon, . , 26,566 

Oxygen and Iiydrogen in the \ oo 070 
proportions of water, J ^ 
Excess of oxygen, , 50,562 


100,000 


8. Citric Acid, containing 


Carbon, 

Oxygen and hydrogen as in 
water, 

Excess of oxygen, 


ns, 811 
I 52,74C) 
13,440 


100,000 

V Tartaric Acid, consisting of 


Carbon, • 

Oxygen and hydrogen as in 
water, 

Excess of oxygen, 


24,050 

55,240 

20,710 


5. Benzoic Acid, 

6. Camphoric Acid, 

7. Gallic Acid, 

8. Malic Acid, 

9- 'Suberic AcUL 


100,000 


10/ Succinic Acid. 

M, Mellitic Acid, 

Saclactic Acid. V. 

To these the following have been lately added : 

13. Fungic Acid, Discovered in certain fungi by 
M. Braconnot. It is deliquescent, uncry stall izuble, 
colourless, and of a very sharp flavour. It forms 
with baryta a difficultly crystallizable salt, soluble in 
15 parts of water at 60° ; with potash and soda un- 
crystallizable deliquescent salts, insoluble in alcohol ; 
with oxide of zinc a crystallizable salt. Added to 
acetate of lead it produces a white flocculent preci- 
pitate, soluble in distilled vinegar. (See Annalea de 
Ckimie, tom. 87-) 

14. Kinic Acid, found in combination with lime in 
cinchona bark. (Vauquelin, Annales de Chmic, tom. 

59.) 

The law of definite proportions, as applied to salts of 
vegetable acids, has not been sufficiently investigated. 

The substances of the second division contain 
oxygen and hydrogen, in the same relative propor- 
tions as in water. All these bodies arc solid, hea- 
vier than water, inodorous, and without action on 
vegetable colours. Their properties are described 
in the Encyclopaedia (Art. CuLMisTny). They are, 
1. Sugar. 2. Gum. 3. Starch. Iodine is an excel- 
lent test for starch. It produces a deep blue colour 
when added to its solutions. 4. Lignin.* 5. Tannin, 
(See Mr Hatchett’s papers on this subject, Phil, 
Trans, 1805.) 6. Extractive, 

The third division contains bodies with excess of 
hydrogen; they generally abound in carbon, and 
are insoluble, or sparingly soluble in water. TJiey 
arc, 1. Fixed Oil. 2. Volatile Oil, 3. Resin. 4. 
Caoutchouc. 5. Camphor. 6. IVax.f 

The fourtli division contains one substance only, 
namely Gluten ; which, when submitted to destruc- 
tive distillation, affords products analogous to those 
of animal matter, and especially characterized by 
ammonia. 

Besides tlie bodies which arc comprehended in 


» MM. Gay-Lussac and Thcnard have concluded, from their experiments on the wood of the oak and the 
beech, that lOO parts of the first contains: 

Of carbon, 52,53 And 100 parts of the second : Of carbon, 51,45 

— oxygen, 41,78 — . oxygen, 42,73 

— hydrogen, 5,69 — hydrogen, 5,82 

f From tlie experiments of Gay-Lussac and Thcnard, it appears that olive oil contains, in 100 parts, 
Carbon, 77,213 100 parts of common resin contain Carbon, 75,944 

Oxygen, 9,427 Oxygen, • 13,337 

Hydrogen, 13,360 Hydrogen, 10,719 

Or of Carbon, 

Oxygen and hydrogen in the proportions necessary to form water, 1 5, 1 56 
^ Hydrogen in excess, 8,900 

According to the same chemistSi 100 pJtrts of copal consist of 

Carbon, 76,811 Qr^ Carbon, . . 76,811 

Oxygen, 10,606 ^ . Water or its elements, 12,052 

Hydrogen, 12,583 * Iiydrogen, . 11,137 

100 parts of wax consist of 

Carbon, 81,784 Or otherwise, Carbon, 81,784 

Oxygen, 5,544 Oxygen and hydrogen in the proportions necessary to form water, 6,300 

Hydrogen, 12,672 .Hydrogen, .. ... . . . . 11,916 
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Cliemw^the preceding division^, tlierc are several other 
proximate principles of vegetables, the nature of 
which has not been sufficiently investigated, so as to 
jenable us to class them according to their ultimate 
components ; such as the narcotic principle of 
opiiim (Annales de Chimie^ 1817)> and the colour- 
ing matter. 

Several different colouring principles have already 
been recognised, of which the principal are, 1 , Ile^ 
inalinc, the colouring matter of logwood, soluble in 
alcohol and in water. 2. Qarthamincy from the 
flowers of the Carlhamus tinctoriiis, insoluble in 
water and alcohol, but soluble in alcalies. 3. In- 
digOy insoluble in its ordinary state in water, alco- 
hol, and alcalies, but soluble in sulphuric acid. By 
the action of certain substances which absorb oxy- 
gen, indigo becomes green, and, in that deoxydized 
state, is soluble in alcalies. M. Chevrcul obtained 
from 100 parts of indigo of Guatimala the following 
results : [ Annales de Chimie, Torn. 70. p. 29.) 


Dissolved by w'ater, 


Dissolved by alco- 
hol, 

Dissolved by muri- 
atic acid, 

Residue, 


r Green matter united to 
I ammonia, a little deoxy- 
dized indigo, gum and 
^ extractive, 

Green matter, red resin, 
and a little indigo, 
'Red resin, - C’ 
Carbonate of lime, 2 
Red oxide of iron, ) 
Alurnine, . j 
Silica, • . 

Pure indigo, 


12 


30 

iO 

3 

45 


100 


When indigo is heated, it sublimes in the form of 
a violet-coloured vapour, much resembling iodine, 
and condenses in crystals upon tlie cooler part of the 
vessels. 

Phenomena and Products of Fermentation, 
Under the articles Chemistry, Brewing, Malt- 
ing, and Vinegar-making, in the Encyclopecdiay will 
be found the leading technical and theoretical obser- 
vations upon the subject of fermentation. The result 
of this process is the conversion 'of a portion or the 
whole of the sugar contained in the original liquor into 
alcohol. Different wines contain different portions of 
alcohol, according to the circumstances under which 
they have been made, and the composition of the juice 
of the grape or other materials employed. To ascer- 
tain the quantity of alcohol which any wine contains, 
its acid may be saturated with potash ; a given mea- 
sure is then to be distilled with a gentle heat, nearly 
to dryness, and the deficient bulk of the distilled 
liquor ts to be made up with distilled water. This 
mixture is to be shaken and set aside for twenty- 
four hfui-s. Its specific gravity will then show the 
quantity of alcohol which the wine contains, and 
which may be immediately seen by reference to Mr 
(iilpifi’s tables, published in the PhiLTrans. for 1794'- 
The following table, taken from Mr Brande’s paper in 
the Phil. Tram, for 1811, shows the relative quan- 
,lity of alcohol contained in the principal wines, &c. 


- 

0^ 


Ji-S' 


it 


■g g 

WINE. 

l!i 

WINE. 

•n| 








Port .... 

21,40 

Wliite Hermitage 

17,43 

Ditto .... 
Ditto . ... . 

22, so 

23,S<i 

Red Hermitage . 
Hock .... 

12,32 

14,37 

Ditto .... 

23, 7 J 

Ditto .... 

8,88 

Ditto .... 

24,29 

Vin de (irave 

12,80 

Ditto .... 

25,83 

Frontignac . . 

12,79 

Madeira . . . 

19,34 

!^otJ Roti • . 

12,32 

Ditto .... 

21,40 

iousillon • . . 

17,26 

Ditto .... 

s;f>93 

Caf>e Madeira . 

18,11 

Ditto .... 

24 AS 

Cape Muschat • 

18,25 

Sherry , . . 

13,20 

Constantia . . 

19,75 

Ditto .... 

18,79 

rent .... 

13,30 

Ditto .... 

1<) 81 

Sheraaz . . . 

15,52 

Ditto .... 

19,83 

Syracuse . • . 

15,28 

Claret .... 

12,91 

Nice .... 

14,63 

Ditto .... 

14.,08 

i'okay . . • 

9.88 

Ditto .... 

16,32 

Raisin Wine • . 

25,77 

Calcavella . . 

18,10 

Grape Wine 

18,11 

Lisbon . . • 

18.94 

C'urrant Wine - 

20,55 

Malaga , . . 

17,26 

Gooseberry Wine 

11.84 

Bucellas . . . 

18 49 

I'.ldcr Wine . . 

9,87 

Red Madeira 

18,4t) 

Cyder .... 

9,87 

Malmsey Madeira 

16, 10 

Perry .... 

9,87 

Marsala . . . 

25.87 

Jjrown Stout 

6,80 

Ditto .... 

17,26 

Vie .... 

8,88 

Red Chamjiagne 

11,30 

Brandy . . . 

53,39 

White Champagne 

12,8i) 

Rum .... 

.53,68 

Burgundy . . 


fJoilands . . . 

51,60 

Ditto .... 

^ 

n,9.' 




The most recent analysis of alcohol is by Mr Th. 
de Saussure [Annales de VhimtVy t. 89) i from whose 
researches it appears, that 100 parts, specific gravity 
7t)2, consist of 

Carbon, 51,98 

Oxygen, 34,32 

Hydrogen, 13,70 

100 

It is probable that pure alcohol, free from water, 
consists of 

1 00 parts elements of olefiant gas. 

50 of water. 

Fibers are formed by the action of certain acids upon 
alcohol. The distillation of equal weights of sulphu- 
ric acid and alcohol produces sulphuric ether ^ of which 
100 parts, specific gravity 0,7155 at 68®, contain 

Carbon, 67,98 

Oxygen, 17if)2 

Hydrogen, 14,40 


100 

Or deprived of adherent water, it may be considered 
as containing 

100 parts elements of olefiant gas. 

25 — — ■■ ■ I M.- of water. 


55 
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So that the action of the sulphuric acid in convert- 
ing al 'ohol into ether, consists in the removal of 
one-half of the elements of water which it contains, 
the proportion of the elements of olefiant gas re- 
maining the same. If the whole of the elements of 
water be removed from alcohol, olefiant gas is the 
only result. 

i^itric Ether is formed by gradually adding half a 
pound of nitric acid to two pints of alcohol contain- 
ed in a glass retort. A pint and a half is to be dis- 
tilled over by a very gentle heat, which, by redistii- 
lation witli pure potash, affords nearly a pint of ni- 
tric ether. It is heavier than alcohol, and of a pe- 
culiar acrid flavour and fragrancy. Passed through 
a red-hot tube it affords water, prussic acid, ammo- 
nia, oil, charcoal, carbonic acid and oxide, carburet- 
ted hydrogen and nitrogen, and its oxides. 

When equal parts of nitric acid and alcohol are 
mixed, a violent action soon ensues, and a copious 
evolution of nifrons etherised ^as is the result. 

If 100 parts of mercury, dissolved in a measured 
ounce and a half of nitric acid, be added to two 
measured ounces of alcohol, and a gentle heat ap- 
plied, a violent action ensues, during which a whitish 
powder, which is fulminating mercury, is de])08ilcd. 
It was discovered by Mr Howard, according to 
whom it consists of oxalate of mercury combined 
with nitrous etherised gas. Berthollet considers it 
us containing ammonia, oxide of mercury, and a pe- 
culiar vegetable body. 

llydriodic Ether has been obtained by M. Gay- 
Lussac by distilling a mixture of alcohol and hydrio- 
dic acid. ( Vide Annalcs dc Chimic^ t. 91.) 

For an account of tlie remaining Ethers, and some 
other vegetable products not noticed here, the reader 
is referred to the article Chemistry in the Encyclo’^ 
pcedia. ^ 

PART V. 

Animal Chemistry. 

The decomposition of animal substances Is in ge- 
neral. attended by more complicated results than 
those of vegetables. Ammonia is produced in 
abundance by the greater number of them, and cer- 
tain combinations of sulphur and phosphorus with 
the compounds of carbon, 5:c. as afforded by ve- 
getable decomposition. Ox3^gen, hydrogen, car- 
bon, nitrogen, sulphur, and phosphorus, may be 
considered as the most frequently occurring ultimate 
elements of animal substances, and these give rise 
to various compounds produced by their destructive 
distillation, such as water, subcarbonate of animonia, 
prussic add, &c. &c. Animal substances are de- 
composed with peculiar phenomena by the adds. 
Sulphuric acid catb^nizes them, and produces water, 
anmonia, and oily matter ; and if heat b.e applied, the 
acid is decomposed, -cuid sulphurous g A disengageih 
The action of nitric add is attended by yet more 
complicated results ; It gives rise to the formation of 
water, carbonic acid, niirogen) nitrous oxide, ni- 
trous, prussic, acetous, malic, and oxalic acids, am- 
monia, and a peculiar yellow detonating compound. 

Heated Vi itn liquid fixed alcalies, animal substances 
afford ammonia, carbonic and acetic acids, and a pe- 
culiar body which forme a^wSspy compound ; and in 
general, when ignited wilb cyanurets 
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are formed, which, l)y the action of water, produce Chemistry, 
bydrocyanates (prussintesj. 

The proximate principles of animals have not yet 
been sufficiently investigated to enable us to arrange 
them according to their composition ; they will bo 
most conveniently examined as resulting from the 
chemical examination of the different products of 
animal bodies; these may be considered in the fol- 
lowing order : 

1. Blood. 

2. Bile. 

3 . Milk. 

4. Lymph. 

5. Urine. 

(). Cutis or skin. 

7. Muscles, membranes, ligaments, horn, hair,i!v t . 

8. Oil and fat. 

9. Brain and nerves. 

10. Shell and bone. 

11. Concretions. 

Blood. 

This fluid, in the large arterial vessels of the more 
perfect animals, is florid red, and of a brownish red 
in the veins. Its specific gravity varies from 108:> 
to 1126. Its temperature is between 97® and i()2''. 

When drawn from the circulating vessels, it under- 
goes a spontaneous change — forming u firm congic^ 
him and a fluid scrum. During this coagulation, 
there appears to be no increase of the temperature 
of the blood, (See Dr Davy’s Experiments. Jour^ 
nal of Science and Arts, Vol. II. p. 247.) 

Serum is a yellow fluid, of a specific gravity of 
1029. At a temperature of JdO'’ it coagulates into 
a firm whitish mass. Serum is also coagulated by 
alcohol, by most of the acids, and by the negative 
surface of the Voltaic pile. Tlie substance in the sc- 
rum which thus coagulates is called Albumen, a 
frequently occurring proximate principle of animals, 
and which exists in considerable purity in the white 
of egg. 

Liquid Albumen is aiways slightly alcaline ; it is 
soluble in water, and the solution furnishes a floccu- 
lent precipitate with corrosive sublimate, and muriate 
of tin; if not very dilute, it is also precipitated by the 
other coagulants of albumen. It soon putrifics at 
the temperature of 60°, and sulphuretted hydrogen is 
evolved. If dried by a heat between 100'^ and 120^ 
it forms a brittle transparent substance like amber. 

Coagulated Albumen is insoluble in water ; it does 
not putrify, but, exposed to dry warm air, it gradually 
becomes tough and semitransparent, and much re- 
sembles horn. When digested in water, it affords a 
weak alcaline solution of albumen. Submitted to 
destructive distillation, it affords products marked by 
abundance of ammonia, and a coal remains, very diffi- 
cult of incineration. (See Mr Hatchett’s Papers in 
the PhiL Trans, for 1799 and 1800.) Dr Marcet ob- 
tained the following results from the analysis of 
1000 parts of the serum of human blood. * (See 
Medico^ Chirurgkal Trans. VoL 11.) 


Water, - . - 900,00‘ . 

Albumen, - . - 86,80 

Muriate of potash and soda, - 6,60 

,.^Muco-extractive matter, - 4,00 

* Subcarbonate of soda, - - J ,6./ 
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Ctowtr^ Sulphate of potash, 0,35 

Earthy phosphates, 0,60 

1000 

■ When serum or wlirte of egg is coagulated by 
heat, there oozes from it a yellow fluid, which has 
been called scrosity^ and which consists of albumen, 
soda, and w^ter. By washing the coagulum, almost 
the whole of the alcdi may be" separated ; the acids, 
alcohol, and negatively electrified surfaces, also se- 
])arate soda when they coagulate albumen. It ap- 
pears; then, liquid albumen is a compound of soda 
and albumen with water ; but that, after coagula- 
tion, the soda is found with the water, and the albu- 
men solid and with scarcely any alcali. 

The Coagulum or Cras&amenium of Blood may 
he separated into two portions by copious washings 
with water ; namely, into a white tough substance 
having all the essential characters of coagulated al- 
bumen, and which has been called fihrive^ and into 
colouring matter. 

The colouring matter diffused through the serum 
appears as a number of red globulesy which in water 
part witli their colour, and become while, and near- 
ly transparent. In this state they appear to consist 
of albumen. The red substance is soluble in water, 
in muriatic, dilute sulphuric, acetic, tartaric, oxalic, 
md citric acids ; the solutions are red by reflected, 
and green by transmitted light. Alcalies also form 
red solutions of the colouring principle. Nitric acid 
instantly destroys it. 

Hence it appears that the blood consists of water, 
ulbiunen, colouring matter, subcarbonale of soda, and 
certain saline substances, of which common salt is the 
principal. The cause of its spontaneous coagulation 
is unknown ; the cHect which we observe is the so- 
lidification of one part of the albumen with the co- 
louring globules, forming the a'assamentum ; while 
another portion of tlie albumen remains fluid, con- 
.^litiiting the scrum. 

Bile 

Is a bitter greenish-yellow viscid liquid, secreted 
from venous blood in the liver ; its specific gravity 
fluctuates between 1 020 to 1 030. The bile of the 
nx has been pnncipully examined. It is alcalinc. 
It soon putrclies, exhaling an insupportable stench. 
It dissolves in w^atcr, and is only imperfectly coagu- 
lated by alcohol, and by acids. 

According to the analysis of Thenard (Traite dc 
Chimicy p. 556, VoJ. III.) bile consists of 


Water, - - - 700 

Eesinoiis matter, • 15 

Picromcl, - - 69 

Yellow matter, - - 4 

Soda, - - - 4 

Phosphate of soda, - - 2 

Muriates of sodca and potash, - 3,5 

Sulphate of soda, - - 0,8 


Phosphate of lime and magnesia, 1,2 

Traces of oxide of iron, 
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Picromeli^ a principle peculiar to bile, of an acrid Chemistry, 
bitter and sweet taste, viscid consistency, and which ' 
forms a peculiar triple compound with the resin and 
soda. It is the substance which gives bile its lead- 
ing characters. It may be obtained by adding to 
bile an excess of acetate of lead ; it is then filtered, 
and subaceta^ of lead is added to the filtered liquor, 
a flocculent precipitate is fornSied, which is to be 
washed, and dissolved in distilled vinegar ; a current 
of sulphuretted hydrogen passed through this solution 
separates the lead ; the vinegar is then driven off by 
heat, and picromel remains. 

The yellow matter is also peculiar to bile, and 
seems to render it easily putrcscible. 

Milk. 

The gastric secretion of animals coagulates milk, 
and the cream having been separated, converts it in- 
to curd and tvhey, ♦ 

The curd or caseous 'part of milk (of the. cow) is 
to be consiclereil as a modification of albumen. The 
•volley, by evaporation, afl'ords sugar of milk, a white 
crysullizablc substance, of a sweet taste, composed, 
according to Ciuy-Lussac hnd Thenard, of 


Carbon, 

38,825 

Oxygen, 

53,834 

Hydrogen, 

7;341 

of 


Carbon, 

38,825 

Oxygen and hydrogen in the pro- 


portions of water, 

61,175 


Butter, according to Braconnot, consists of 60 
parts of yellow oil remaining fluid at low tempera- 
tures, and 40 parts of concrete oil. 

Lymph, 

This fluid, which lubricates the various cavities of 
the body, and which may be collected in consider- 
able quantities, by puncturing the lymphatic vessels 
in large animals, has the properties of a weak solu- 
tion of albumen ; it contains the same salts as the serum 
of blood. The liquor of dropsies is also analogous 
in composition, but the proportion of albumen varies 
according to the circumstances under which it has 
been thrown out. In a case of hydrocele, which had 
been a long time forming, the liquor afforded a very 
small proportion (about 3 per ce?il,) of albumen. 
The sac tilled in five days after the operation, and 
the fluid then contained 12 per cent, of albumen, 
and was readily coagulable by the usual means. 

Urine. 

I'his secretion is constantly varying in composi- 
tion. It is when healthy always acid, but in cases 
of injury done to the nerves of the kidneys, it is al- 
caline. The following arc the substances contained 
in human urine. 

Water, J 

Carbonic acid, f Uncombined, and giving 

Uric acid, ^ acidity to the urine. 

Phosphoric acid, ) 


* See Sir Everard Home on the Coagulating Pouscr of the Secrclion of the Gastric Glands, Phil. Trmis. 
!813. p. 96. 
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Chemsfiif^. ' Muriate pf isi^^da* 

Phogpha^c of Boda. 

Phofiphate of ammonia and magnesia. 

. Fiiosphate of lime. 

Mufiate of ammonia. 

Sulbhates of potash and soda. 

- - Urea. 

} Occasional ingredients. 

Ur/c add is occasionally deposited by urine in 
Small red crystals ; these arc soluble in caustic alca- 
lies, and the uric acid is precipitated from such so- 
lutions by muriatic acid. Roiling water dissolves 
about 'nViT weight of this acid. It is readily 

Soluble in warm nitric acid, and the solution yields 
by evaporation a rose red compound, very characte- 
ristic of this acid* 

Urea is tlie principle which gives to urine its lead- 
ing peculiarity, that of aiFording abundance of am- 
monia during its putrefaction or decomposition by 
heat. It may be obtained by evaporating urine^ void- 
ed about six hours afler a mcab to the consistence of 
syrup ; to which is to be added four times its weight 
of alcohol, and a gentle heat applied ; the alcoholic 
solution, by evaporation in a water-bath, affords a 
crystalline residue of urea. This substance has an 
acrid taste, and urinous smell ; it is soluble in water 
and alcohol ; it forms with nitric acid a compound 
having the appearance of pearly sciiles. By beat, it 
affords two- thirds its weight of subcarbonate of am- 
monia, and a considerable portion of‘ benzoic acid. 
Ammonia and acetic acid are the products of the de- 
composition of its aqueous solution : lienee the pro- 
duction of various aminoniacal salts in putrid urine, 
Alcalies decompose urea, and exhale ammonia. It 
consists, according to Vauquelin and Fourcroy, of 


Nitrogen, 

32,5 

Oxygen, 

28,5 

Carbon, 

14,7 

Hydrogen, 

11,8 


(JvLtisn 

The culiSf or true skin of animals, consists princi- 
pally of gelatine, a substance soluble in water, and 
funning a solution, which, if concentrated while hot, 
gelatinises on cooling. The solution affords a copi- 
ous precipitate with vegetable astringents, and with 
nitrate of mercury it deposits white flocculi with so- 
lution of chlorine. Gelatine is soluble both in acids 
and alcalies. It is insoluble in alcohol, which preci- 
pitates it from its aqueous solution. Isinglass, size, 
and glue, are varieties of gelatine. It contains, ac- 
cording to Thenard and Gay-Lussac, 

Carbon, - 47,881 

Oxygeo, - 27,207 

Hydrogen, - 7^14 

Nitrogen, - 16’, <198 

When submitted to destructive disullution, it 


the Usual products of animal bodies. When dry, it Chemutry. 
suffers AO change by exposure to air, but its solution ' ^ 
very soon putrefies. * 

Muscular Flesh, 

When the muscular parts of animals are washed re- 
peatedly in cold water, the fibrous matter which re- 
mains consists chiefly of albumen, and is in its chemi- 
cal properties analogous to the clot of blood. Muscles 
also yield a portion of gelatine, and the flesh of beef, 
and some other parts of animals, afford a peculiar 
substance of an aromatic flavour, called by Tlienard 
osmaznrue. Ligaments, horn, nail, feathers, and the 
cuticle, consist principally of albumen. Elastic liga* 
merit and tendon yield a portion of gelly. The 7wcm- 
branes consist principally of gelatine. 

Hair consists principally of a substance, having 
the properties of coagulated albumen. It also con- 
tains gelatine, and the soft kinds of hair yield it more 
readily than those which arc harsh, strong, and elas- 
tic. 

Vauquelin discovered in hair two kinds of oil; 
the one white, and existing in all hair, the otlier co- 
loured, yellow from red hair, and dark coloured 
when obtained from dark hair. Black hnir also con- 
tains iron and sulphur. He supposes that where 
hair has become suddenly grey, the effect is produ- 
ced by the evolution of acid matter, wliich has de- 
stroyed the colour of the oil. 

Oil and Fat, 

These proximate principles contain no nitrogen. 

They are compounds of carbon, hydrogen, and oxy- 
gen, in which the two former elements abound. 

These bodies have lately been laboriously investigat- 
ed by MM. ChevreuI and Braconnot (Annales de 
Chimic, Tom. 88, 98, 94, and 9->). The different 
kinds of fat are separable into two substances, one 
of which fuses at about 50'’, the other at 105'’. 

They may be separated from hogs-lard, for instance, 
by boiling in seven or eight times its weight of alco- 
hol ; the liquor is docuuted, and fresh alcohol added, 
till the whole i« dissolved. Fticli portion of alcohol 
deposits^, on cooling, crystals of the least fusible sub- 
stance ; the other is obtained in the form of oil, by 
evaporating tlie mixed alcoholic solutions to onc- 
cighth their original bulk. The reunion of these 
two principles produces the original fat. By expos- 
ing oils solidified by cold to pressure, they too afford 
a fluid and solid matter. The following are the re- 
lative proportions of oil and fat afforded by several 
of these substances : 


Butter made in summer, 

Oil. 

60 

Fat. 

40 

Ditto made in winter, 

37 

63 

Hogs-lard, - . . 

62 

38 

Beef marrow, 


76 

.Mutton ditto, 

74 

26 

Goose fat, . . • 

(58 

32 

Duck’s fat, - 

72 

• 

28 


• Mr Hatcliett’s admirable Dissertations in the PhiL Trans. 1800 and 1799* contain a great body ofjn- 
forniation in this depurtnient uf animal chenusti^'. Tlie reader is also referred to Dr Bostock’s papers i 
-Nicholson’s Journal^ Vol. and XlV. 
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Oil. Fat. 

74 26 

72 28 

76 24 

The fat is fusible at different temperatures, and 
the fluid part of olive and almond oil requires a very 
low temperature for its solidiBcation ; so that it may 
perhaps prove very useful for watches and clocks. 
Chcvreul calls the oily part clainc^ from tXotio^, oil, 
and the fat substance he terms stcarine^ from ffrsag, 
suet. 

\Vhcn Bit. is acted upon by alcalics, it suffers a 
clianf^e by which it affords a peculiar substance of a 
pearly lustre, called by Chcvreul margarine^ and an 
oily matter. A sweet substance, a volatile, and an 
orangc-coloured substance, are also [H'oduced. Mar- 
garine has acid properties, and exists in soap, as mar^ 
^j;arate of iiotasJu 

Bram and Nerves. 

According to Vauquelin, the cerebral substance 
tonsi^ls of 


Water, 

80,00 

White fatty matter, 

4^,33 

Bed Bitty matter, 

0,70 

Albumen, 

7,00 

Osmazomc, 

1,12 

Phosphorus, 

Ij.OO 

Acids, salts, and sulphur, 

5,15 


100 


The pulp of nerves seems to bo of a similar na- 
t lire. 




Turkey's fat, 
Olive oil, 
Almond oil. 


S/if/l mid Bone. 

• 

These may be considered as containing an animal 
substance or hardening matter. The animal sub- 
stance in porcellaneous shells, and in the enamel of 
teeth, is gelatine ; in mother of pearl shell, and in 
hone, it is a compound of gclatmc and albumen ; and, 
consequently, the former are entirely dissolved by 
dilute muriatic acid, while the latter leave a car- 
tilaginous skeleton. The hardening principle of shell 
i.s generally carbonate of lime ; in some cruslacea 
and zoophites it is a mixture of carbonate and pluis- 
pliate of lime ; and in bone it consists of phosphate 
of lime, with a relatively small proportion of carbo- 
nate. (Sec Mr Hatchett’s Papers, Phil. Trans. 
Kpf) and 1800.) 

Concretions. 

Concretions occur in various parts of the animal 
body ; they are often of the same composition as 
bone, as in the case of ossiBcations and exostoses. 

■ Concretions of the gall-bladder, and biliary ducts, 
consist chiefly of a peculiar substance called adifK)- 
cire, or cholesteriue^ combined with from 6 to 12 
per cent, of the colouring matter of bile. Picromel, 
whicli is not found in healthy human bile, occasion- 
ally occurs in human biliary calculi. Gallstones 
ftpmetimes contain a large quantity of the resin of 
bile, and sometimes appear to consist entirely of in- 
spissated or thickened bile. 

VOL. Ill, I^ART I. 


Urinary calculi vary considerably in their com- Oiemistry. 
position. The substances hitherto discovered in them ^ 
arc as follow : 

Uric acid. 

Phosphat of lime. 

Ammoniaco-magnesian phosphate. 

Oxalate of lime. 

Cystic oxide. 

These substances are generally more or less mixed 
in urinary calculi, and their different kinds may there- 
fore be arranged as follow : 

1. Uric calculus. 

2. Bone earth calculus, consisting chiefly of phos- 
phat of lime. 

3. Ammoniaco-magnesian, or triple phosphate. 

4. Fusible calculus, consisting of a mixture of the 
two last. 

3. Mulberry calculus, or oxalate of lime. 

6. Cystic calculus, consisting of a peculiar sub- 
stance, M'hich Dr Wollaston has called cystic oxide. 

(Sec Phil. Trans. IS 10.) 

The properties of the four first calculi will be ob- 
vious from the preceding matter of this article. The 
calculus composed of oxalate of lime, when in the 
bladder, has much resemblance to a mulberry ; when 
formed in the kidney, it often looks like a hemp- 
seed. Before the blow-pipe it aftords quicklime. The 
cystic oxide is dissolved by muriatic, nitric, sul- 
plmric, phosphoric, and oxalic acids ; by potash, soda, 
iiminonia, lime-water, and carbonates of soda and 
potash. Its combinations with the acids crystallize 
in .^lender needles ; those with the alcalics in small 
grains. It is nearly insoluble in water, alcohol, ace- 
tic, tartaric, and citric acids, and in carbonate of 
ammon'a. 

The above substances, excepting cystic oxide, arc- 
oflcii in alternate layers in calculi, and two or more 
arc sometimes mixed so as not to be separable except 
by analysis. Urinary calculi have been found in the 
horse, composed of phosphate and carbonate of lime ; 
in the ox, of carbonate ol‘ lime ; in the dog, of a mix- 
ture of phosphate of lime and triple phosphate ; in 
the hog, of carbonate of lime ; in the rabbit, of 
phosphate and carbonate of lime. In the excre- 
ments of the Boa constrictor, and of some birds, uric 
acid is found. Independent of luiir balls, calculi arc 
sometimes found in the intestines of animals, com- 
posed of triple phosphate and phosphate of lime. 

Gouty concretions consist of urate of soda. 

Upon the subject of urinary calculi, the reader 
is referred to Dr Wollaston’s Dissertations in the 
Philo\. 'Trans. 1797 — 18J0; to Mr Brande’s papers 
in the same work; and to an Fssny on the Chemical 
History and Medical Treatment of Calculous Disor* 
dcis, by Alexander Marcet, M.D. 

» Animal Functions. 

Under this head, the processes concerned in the 
productions of animal substances are considered in 
the article Chemistry in the body of the work. 

These processes may be considered under . the heads 
Digestion, Transpiration, Respiration, and Accre- 
tion. 

The food, masticated in the mouth, is mixed with 
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dMinlftry salivaf a fluid containing ealine matter and^lbumen, 
Chenier propeHed into the stomach, where it be- 

comes converted into a' peculiar pulpy mass called 
chyme. iTiis change lappears principally dependent 
upon the metric juice, wliich, by analysis, does not 
greatly differ from salivu, and yet produces very 
different effects, 'i’he nature of its action is not 
knoMrn. In the small intestines, the cliyme is mix- 
ed with bile and pancreatic secretion ; and hence 
ch^le is foriiied, wliicii, absorbed hy the luctcalS; and 
mixed with lymph, is carried into the venous sys- 
tem. Human chyle has not been examined c from 
the dog and cat it is i\ white fluid, of a slightly 
sweet taste, and coagulates soon after removal from 
its vessels. Its principal component part is albumen ; 
and sometimes the serous part of chyle contains a 
body analogous to sugar of milk. The chyle of 
graminivorous animals is more transparent than the 
former, and nearly colourless; it coagulates spon- 
taneously, and the coagulum is albuminous. 

The matter which is transpireil by the surface of 
the body consists of water, Carbonic acid, acetic acid, 
phosphoric acid, muriate of soda, and a peculiar odor- 
ous animal matter. By the process of respiration, 
the hlood is exposed to the action of air hi the lungs, 
i laving circulated throughout the body, it enters by 
the verue cavac with the contents of the thoracic duct, 
into the right auricle of the lieart ; thence into the 
right ventricle, whence it is jiropclled through tlic 
lungs, and returns in the state of arterial blood 
to the left cavities of the heart, and is circulated as 
before* In the air expired, there is a deficiency of 
oxygen ; iiKStead of containing 21 pr? irnL, it only af- 
fords J8 or ![) ; and tiierc is a proportion of carbo- 


nic acid formed, exactly equivalent in volume to this ttemistry 
deficiency. Aqueous vapour is also exhaled with the II. 
expired air. It appears, then, that the great end 
answered by respiration is the removal of carbon 
from the blood ; it thus passes from the state of ve- 
nous to arterial ; it becomes fit for the nourishment, 
and reproduction of parts, and for the formation of 
secretions ; and, while tlic parts of the body arc 
continually removing by the absorbents, and the 
materials carried into the blood by the lymphatics, 
so they arc constantly reproducing by the arteries, 
under the influence of the nervous system. It is pro- 
bable tJiat the colouring matter of blood remains al- 
ways the same, and that in venous blood ir ib ob- 
scured by carbon, which, when removed by the air, 
exposes Its hflilliant tint, ns seen in arterial blood, or 
in venous blood which has been exposed to oxygen. 

The nervous system seems to preside over secre- 
tion ; for, when the nerves guing to any gland are in- 
jured or divided, the secretion is modified either in 
quantity or quality ; and, if it were possible to remove 
the nervous ramifications altiigether, probably no se- 
cretion would take place. Animal heat is also the 
effect of the joint agency of the circulating and ner* 
vous system ; for, when the great centre of nervous 
energy, the brain, is rt moved, there is no produc- 
tion of heat, though, under such circumstances, cir- 
culation may be ktpt up by artilieially continued 
respiration, for a considerable period. Upon these 
subjects, however, which are rather physiological than 
chemical, we refer our readers to the researches of 
Sir E. Home (Phil. Trans J 814), and to Mr Brodic*s 
papers in the Philos. Trans, for the year 18] 1. 

(M. M.) 


CHENIER (Marie Joseph oe) was the son 
of Louis Chenier, well known as the author of 
Rechcrclics fiisluri(fucs sur Ics Maures, and Revo- 
lutions de r Empire OLhoman. He was born in I7()4, 
^it Constantinople, where his fiuher at that time acted 
as Consul Ueneral from Eraime. At a very early 
period of lile he entered into the French army, hut 
he soon relinquished the military profession, and set- 
tled at Fans, where he devoted much of his time to 
literary pursuits. He commenced his dramatic career 
by a tragedy, which was acted in 1780’, and was 
coiny*letely unsuccessful. A few years afterw’ards, 
availing himself of the political feelings of the period, 
he produced the tragedy of Charles IX,, whicli was 
received wiili vast applause by the party which pre- 
dominated at the timi-. This was follow ed hy La 
Mart de Calas, and the republican tragedies of 
Gracchus and Timoleon. These draiiia'^. in a great 
measure, owed tlieir popularity to ixilling circum- 
etanccBi and tlie author’s talent of addressing him- 
self to the prevailing feelings of the nudtitude- 
His performances, however, were instrumental in 
procuring him a scat in the National Convention, 
and obtained him the highest theatrical reputation, 
till he unfortunately brought forward a tragedy 
founded on the accession of Cyrus to the throne of 
the Medes, a jsubject whicb| ns it gave loss scope to 


political allusion than his former productions, and 
had been previously treated with greater ability by 
otlier writers, failed more completely even than the 
piece with which he fir?t laid claim to the favour of 
tl^e public. After thi^ fa'lnrc Chenier appears to 
have distrusted his dramatic genius, and chiefiy em- 
ployed himself in translating or imitating the most 
celebrated productions of the Greek and German 
stage. 

("henier, however, did not confine himself to dra- 
matic compositions, hut cultivated almost every spe- 
cies of poetry with tolerable success, liis produc- 
tions are chiefly satirical, lyric, and political. Being 
engaged in a variety of literary as well as political 
quarrels, and being naturally of a haughty irritable 
temper, he was naturally led to employ his talents 
for poetry and satire on all wdio hud provoked his 
enmity. His works of this description, accordingly, 
arc often misapplied, but are disiiiiguishcd by con- 
siderable gaiety and energy ol‘ composition. His 
lyric productions, of which he published a collection 
in 17fj7> Consist partly of odes imitated from the 
Poems of Ossian. Most of his other poems, as his 
Poeme sur V Assemhlec dcs Notables and Dithy^ 
rambe sur I* As scmbtlee Nationale, allude entirely, as 
their name imports, to the political events of the 
day. 
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Chenier also distinguished himself as a prose vrriter 
by hia productions in the Mercure de France^ and 
/ the discourses wliich he prepared for the different 
academics of which he was a member, which chiefly 
■turn on subjects connected with the progress of 
knowledge in Europe, and the literary history of his 
own country. In consequence of a task assigned by 
lionapartc to the Instil utc, of which Chenier was a 
member, he undertook to give a liistorical and criti- 
cal account of the most celebrated productions, both 
in prose and verse, which had enriched French lite- 
rature from the year 1788 to 1808. This sketch 
was originally read at one of the sittings of the In- 
stitute, and was afterwards published under the title 
Tdlilvau flisiorique dc Vetnt cl dvK progres de la Lit* 
Icraturc Framaisc depuis J780. This work compre- 
hends a notice of all the best works which had ap- 
peared during that period, from the light class of 
romances to the most important treatise's on morals, 
politics, and legislation ; arid in poetry it embraces a 
review from the highest epic to burlesque and mock 
heroic. 

Many of the orations and discourses pronounced 
by Chenier in the different political assemblies which 
were formed during the existence of the French re- 
public, and of almost all which he was a member, 
related to similar tojiics — proposals for legislative 
"leasures with regard to literary works— the encour- 
ageruent of arts and systems of public instruction. 
'J'iiose orations, which were truly political, breathed 
all the violent spirit of the time ^nd of the assemblies 
in which they were delivered. As he took an active 
part in the distracted politics of his country, and was 
engaged, on one side or other, in most of the revolu- 
tions by winch she was at that time aglutcd, his cha- 
racter was frequently the object of the blackest calum- 
nies, his property of confiscation, and his person of 
proscription. All this was little favourable to literary 
improvement. But, when France at length settled 
under the absolute dominion of one ruler, by being 
precluded fronr political intrigue and discussion, he 
liad ample leisure left for study and composition, 
lie continued tlius usefully employed, in a slate of 
comparative tranquillity, till his death, which hap- 
pened at Baris, on the 10th January 1811. 

The chariicter and writings of Chenier partook 
strongly of the spirit of the times in which he lived. 
The former was marked by turbulence, restlessness, 
and ambition ; and although some of his poems, as 
well as his more recent prose compositions, sliow 
that his taste was not naturally that of the scliool of 
the French Revolution, yet many of his tragedies 
and literary discourses are disfigured by that exagge- 
ration of sentiments and ideas, us well as that decla- 
matory and inflated style, which the tone and feelings 
of the period had introduced or [iropagated. (m.) 

CHESHIRE is divided from Lancashire by the 
rivers Mersey and Tame ; from Derbyshire and Staf- 
fordshire by the riveis Goyt and Dane, and a range 
of hills ^ and in a great measure from Flintshire and 
Denbighshire by tlic river Dee and its estuary, a 
small portion of the hundred of Broxton lying to the 
west Of this general boundary. Jl'he Ibrm of this 
county is singular, being distinguished by two points, 
projecting, tlie one into the Irish Sea, between the 
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Mersey and the Dee, which constitutes the hundred Che«^irfl. 
of Wirral; and the other running up towards York- 
shire, between Lancashire and Derbyshire, forming 
the extremity of tlio Macclesfield hundred. If these 
points were put ott', the figure of Cheshire would ap- 
proach nearly to that of an oval. The greatest Exwnt. 
breadtli of this county, from north to south, is about 
30 miles; its greatest lengih, from the extremity of 
the hundred of Wirral, at Kiddinglon (ireen, to 
Britland Edge, on the borders of Yorkshire, is .58 
miles ; across the middle part of the county, how- 
ever, the length is not 40 miles. The projection 
between the Dee and Mersey is about i>() miles long 
and 6 broad ; and that towards Yorkbliire about 15 
miles long, and seldom above 3 miles broad. 

CJieshire contains one city, which is also the coun- Divisiciw. 
ty town, Chester ; seven hundreds ; thirteen market 
towns, including Chester ; namely Stockport, Knuts- 
ford, Altringham, Congleton, Frodsharn, Maccles- 
field, Malpos, Middlewich, Nantwicli, Neston, North- 
w'ich, Sandbach, and Tarporley ; and eighty-six pa- 
rishes. As, however, many of these parishes are of 
great extent, and comprise numerous townships, and 
inor^than one chapelry having the privilege of bap- 
tism and sepulture, the number of parishes and 
places assessed to the poor s-rates, and other county 
and parochial rates, amounts, according to the last 
returns, to dpi. Tliis county is in the province of 
Canterbury, and diocese of Chester ; within this dio- 
cese are comprehended Cheshire, Lancashire, and 
part of Yorkshire, Denbighshire, Flintshire, West- 
moreland, and Cumberland. It is a county pala- 
tine, and is not included in any of the circuits, 
having a cliief-justice of its own. 

The a»-ea of Cheshire comprises about 1200 square Surfaci . 
miles, or 6’7fi,GOO acres, of which a much larger 
proportion is in cultivation than in most other Eng- 
lish counties ; there being only 28,600 acres of 
waste landj commons, and woods; 18,000 in peat 
bogs and mosses ; and 10,000 in sea sands, between ' 
the estuaries of the Dee and Mersey ; the remainder, 

620,000 acres, is in cultivation. The general cha- 
racter of the surface is flatness ; the principal hills 
are on the borders of Derbyshire, which are con- 
nected with those of that county and Stiiffordsshire ; 
and stretch along the eastern side of tlie jiarithes of 
Astbury, Prestbury, and Motbram, about 25 miles. 

Near Frodsharn, there is a bold promontory, over- 
looking the Mersey, which is the first of an inter- 
rupted ridge of hills that crosses the county from 
north to south, on its western side, as fur as Malpos ; 
tins high ground, after crossing the elevated district 
ol’ Delamere forest, appears again in tlie insulated 
rock ol‘ Bceston, which is nearly 38() feet in lieight. 

The last link on this chain of hills are those of 
Broxton. The ground near Macclesfield is also 
elevated. With these exceptions, and that of a low 
chain of hills stretching from north to south through 
the hundred of Wirral, Cheshire is more uniformly 
flat than any other county in this part of England. 

There is not much variety of soil ; sand and clay, goik 
with one or the other predominating in various pro- 
portions, constitute the soil of nearly the w hole of 
Cheshire: that part of the county which stretches 
towards Yorkshire consists j^rincipuliy of peat moss ; 
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Cheshire, a goil which alfio prevaflfi to a less consider^lc ex- 

‘ ^ " tent near Coppennall and Warmincham, and in some 

parts of the forest of Delaxnere ; tlic greater part of 
the forest however, consists of sterile white sand or 
gravel. The most prevalent subsoils are marl, clay, 
and redgrit rock, or sandstone. 

Timber. Cheshire, viewed from a height, appears covered 
with wood ; but this appearance arises from the^ 

' smallness of the enclosures, and the great number oi 
large trees in the hedge-rows ; otherwise it is not a 
well-wooded county. Its forests, which formerly 
were extensive, consisted ot those of Dclamerc, 
Macclesfield, and Wirrul ; the first contained 10,000 
acres, 2000 of which have been enclosed.. The 
quantity of timber in the hedge-rows and coppices 
exceeds the general average of the kingdom ; the 
best as well as the most common is oak. In Dun- 
ham Park, near Altringham, the seat of the Earl of 
Warrington, tlicre arc some remarkably large old 
oaks. Aldcriey Park is equally celebrated for its 
beceb trees. 

UIvcT! The principal liversare the Dec, the Weaver, the 

Dane, and the Tame; the Mersey, though fre- 
quently described us a Cheshire river, seems U us 
more properly to belong to Jjancasliire. TlieTJee, 
which rises in Whales, enters this county near Aid- 
ford ; from Bangor Bridge it is navigable for barges ; 
at Chester Bridge it meets the tide ; at Chester a 
ledge of rocks runs across the bed of the river ; from 
this place to the sea, its natural course forms a 
broad sandy estuary ; but an artificial channel has 
been formed at great expcnce, on the south side oi* 
the river, nearly half way to the sea, which is navi- 
gable for ships of COO tons burden. It fulls into 
the Irish Sea, about fourteen miles north-west of 
Chester. At the time wlien the artificial chan- 
nel was made, much land was gained from the 
tide by embankments, and much has been subse- 
quently recovered. The Weaver rises in Cheshire 
on Bulkley Heath, and flows entirely through the 
county, till.it joins the Mersey at Wyton; from 
Frodsham Bridge to Winsford Bridge, a distance of 
20 miles, it is rendered navigable by means of locks 
and wears ; the fall is 45 feei 10 inches, and there 
are 10 locks; the course of this river is about y.S 
miles. The Dane rises in Macclesfield forest ; dur- 
ing the first part of its course, it divides Stafford- 
shire and Cheshire ; at Congleton it enters the latter, 
and falls into the W^caver at Nortliwich : its course 
i.s about 22 miles. The character of these rivers 
differs much. The Weaver is narrow, deep, and 
slow ; the Dane is broad, shallow, and swift. The 
Tame rises in Yorkshire; during the greater part of its 
course, which is only ten miles, it forms the bound- 
ary between Cheshire and Lancashire, and falls into 
the Mersey near Stockport. 

Cheshire is intersected by the D ili of Bridge- 
water’s canal ; the Grand Trunk ; the Ellesmere ; 
the Chester and Nantwich, and the Peake Forest. 
Tlie first runs through about twenty miles of the 
county, entering it to the east of Asliton, and join- 
ing the Mersey at B uncorn. The Grand Trunk 
canal communicates with the Duke of Bridgewater’s 
•at Preston-Rrook, and passing by Nortliwich and 
Middlcwich, enters Stnllbrdshirc near Lawton. There 
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are four tunnels In the course of this canal througli Cheshire. 
Cheshire, one of which, near Preston ‘On-the-H ill, 
is 1241 ^ards in length, 17 feet 4 inches in height, 
and 13 feet 6 inches in width. The Ellesmere ca- 
nal joins the Mersey at Whitby, and after passing 
the cast end of the Hundred of Wirral, and the 
south-east qf Broxton, it connects with the Dee and 
the Chester canal at Chester : another branch forms 
a junction with the Chester canal at Hurleston. The 
Chester canal begin» at the Dee, on the north of 
Chester, and passing through Christleton, Warriton, 

Hargrave, and to the north of Beeston Castle, ter- 
minates at Nantwich. ’flic Peake Forest canaljoiri!* 
the Ashton and Oldham canal at Asliton-iuidcr- 
Line ; it crosses the Tame near Duckinlield, ami 
passing through Hyde, Marple, and Dislcy, enters 
Derbyshire near Whaley Bridge. Near Marple it 
is carried over the Mersey by an aqueduct of three 
arches and 100 feet in height. In the northern 
parts of Cheshire there are several small lakes called 
Alercs, 

The mineral pioductions of this county arc coal, Mineral 
copper, lead, cobalt, and rock-salt. Coal abounds 
in the north-eastern parts, in a district of about ten 
miles from north to south ; there are also soim‘ 
coalicries in tlie Hundred of Wirral, one of which 
extends 1 \ mile Troiu high water-mark under the 
river Dee. Copper, lead, and cohalt, arc found at 
Alderby Edge, and copper in the Peckforlon Hills ; 
but none of these ores arc by any means abundant. 

As the rock-salt ami the brine-springs of Cheshire Spnng^. 
are naturally connected, and arc fouml in tlie same 
districts, we shall consider them together. The 
brine-springs are principally im t n ith in the valley 
tlirough winch the Weaver ami the Whci lock flow ; 
those from winch salt is at present manufactured are 
at Lawton, Wlieolock, Jtougliwood, in the town- 
ships of AndciTon, Beclilon, Lefhvich, Middlcwich, 
and in the neighbourhood of Nortliwich and Wins- 
ford. T’hc brine-springs at Wheelock are at the 
depth of ()0 yards. Tlie brine is riclv, hut varies in 
strength ; the strongest brine-springs are those of 
Anderton ; those at Lcilwit li are the w'cakefct. 

The brine-springs of Cheshire were probably 
known to the ancient Britons. It is certain that 
salt made from them was one of the principal arti- 
cles of the coniiuercc of this county before the Nor- 
man Conquest. The discovery of the rock-salt, on salt MiFic- 
the other hand, is very recent; not having been 
made till 1()70, during a search for coal, near Nortli- 
wich. Since that period it has been found abundant- 
ly in tlie townships of Witton, Wincham, and Mars- 
ton. The rock-salt is met with at various dcptlis 
below the surface, from 28 to 48 yards ; some of the 
strata arc only four feet thick, and others 40 yards. 

In the mines near Nortliwich there are only two 
beds of rock-salt ; but in other parts three beds have 
been found. These beds are divided from one ano- 
ther by strata of indurated clay or hard flag-stone, 
in which there are frequently found pieces of rock- 
galt. The muriate of soda, in the great body fif the 
rock-salt, is mixed with a considerable portion of 
clay, oxide of iron, and sulphate of lime. In the 
lower strata, the rotk-salt is a purer muriate of soda. 

The rock-salt is extremely hard, and in many cases 



CHE 

Cheshire, requires to be blasted with gunpowder. The largest 
mine at present worked is that of Wilton ; its depth 
is 330 feet, and its area nearly two acres ; tl>e ceil- 
ing, which is about 20 feet high, is supported by 
pillars 15 feet thick, each containing 294< solid yards 
of.rock-salt. Fifty or sixty thousand tons of rock-salt 
are obtained annually from the pits in the neigh- 
bourhood of Northwich, which is the great scat of 
the salt trade in this county. One-third of the rock- 
salt is dissolved in water and ^crystallized by evapo- 
ration, and two-thirds are exported in its native 
state. 

Ky the Report of the Committee of the House of 
(Commons, on the use of rock-salt in the fisheries, 
printed May 1817» it appears, that the capital em- 
barked in tlie salt trade of Lancashire and Cheshire 
is about L. 600,000 ; that on an average of five 5 "ears 
to the 5th of April I8I7> 240,000 tons of white salt 
had been made annually in these two counties ; that 
from DOO to 330 flats and barges are employed in 
conveying the salt ; that 267 people are employed 
in tl)c salt mines ; that 6500 are employed in the 
manufacture of salt ; and that 400 tons of iron are 
consumed annually in this manufactory. 

Quarries cf excellent freestone are found at Run- 
corn, Manley, and Great liehington ; limestone 
only at Ncwbold Astbury ; millstones at Mowcop 
Hill ; and sandstone fit for glass near Macclesfield. 
Marl abounds in almost every part of the county. 

Landed property is, in general, very little divided 
in this county ; there being, according to Mr Hol- 
land, filYy noblemen and gentlemen who possess in 
it property of the annual value of from L. 3000 to 
L, 10,000 a-year ; and at least as many others with 
estates of from L. 1000 to L.3000 a-ycai*. 

(hcr,c. With respect to agriculture, Cheshire is almost 
entirely a dairy county ; its arable husbandry is nci- 
tiier extensive nor of superior character. The prin- 
cipal dairies arc about Nantwich, and in the district 
between the Dane and the Weancr ; they are found, 
however, in every part of tlie county where the soil 
consists of clay. The number of cows kept for the 
dairy is about 32,000 ; and the quantity of cheese 
annually made about 11,500 tons. The average 
quantity of cheese from each cow annually is esti- 
mated at 300 lb. ; eight quarts of milk, the average 
daily quantity yielded by each cow, producing qne 
pound of cheese. In Lyme Park there is a herd of 
cattle of the same wild breed as those at Chilling- 
ham in Northumberland. 

The ground in the vicinity of Frodsham and Al- 
tringham produces abundant crops of excellent po- 
tatoes ; in the latter parish, wlicrc sca-mud is used, 
100,000 bushels are generally grown annually. 

ATjir.ui’ac- Thc cotton manufactures of Lancashire have ex- 
tended into the contiguous parts of Cheshire, parti- 
cularly at Stockport. Silk is manufactured at Mac- 
clesfield and Congleton, where thsre arc large silk- 
mills ; hats at Stockport ; white and red lead at 
Chester ; and gunpowder at Tholwall. Tanneries 
are very numerous, and on a large scale, in the mid- 
dle and north of the county. 

. In 1803, the poor-rates amounted to L. 84,991. 
In 1815, 434 parishes and places paid the sum of 
L. 125,630. There were no returns from 57 places. 
In 1801, the number of inhabited houses was 34;482) 
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and of uninhabited 1139- The total number of in- ciieshire 
habitants was 191,751. Of these, 92,759 were males, 
and 98,992 females : 38,823 were employed in agri- ^ * 
culture, and 67,447 in trade, manufactures, andhandi- 
crafts. According to the returns in 1 8 1 1 , there were, ^ 

Inhabited houses, - - 41,187 

Families inhabiting them, - 44,502 

Houses building, - - 250 

uninhabited, - - 1,239 

Families employed in agriculture, 16,396 
- — in trade, manu- 
factures, and handicrafts, - 23,043 

— not included in these classes, 5,063 
Males, - - - 110,841 

Females, - - - 116,190 

Total, 227,031 

Population in 1801, 191,751 

Increase, 36,280 

Sec Holland’s Agricidturr of Cheshlrc^^Beaulies 
of England and Wales^ Vol. II. — Lyson’s Magna 
Britannia^ Vol. II. Part II. (c.) 

CHILI. Some account of this country will be BoumlariOh 
foimd in the to iwdiich the reader Extent 

referred for various particulars relative to its early 
history and its trade. 

Chili is situated on the western shore of South 
America, between the 24th and 45th degi-ees of 
south latitude. It is estimated to stretch along the 
sliore 1260 miles ; but its breadth varies as the great 
chain of the Cordilleras, which forms its eastern 
boundary, approaches the sea, or recedes from it. 

Between Ihe 24th and 32d degrees of south latitude, 
the space between the luoiintains and the Pacific 
Ocean, which forms the breadth of Chili, is about 
210 miles. From the 32d to the 37th it is only 120; 
and near the archipelago of Chiloc, at the broadest 
part of Chili, it extends to 300 miles in breadth. On 
these data, the superficial extent of Chili may be es- 
timated at 378,000 square miles. 

Chili is separated from Peru on the north, from 
the viceroyalty of Buenos Ayres on the east, and 
from the land of Magellan on the south, by the (’or- 
dilleras, which form an almost insurmountalile bar- 
rier between it and tile neighbouring countries. The 
roads which lead across tliese lofty ridges are impas- 
sable except in summer, and the path is frequently 
so narrow , that a horseman can w ith difficulty, effect 
a passage through it. 

Molina, in his valuable account of this country, 
describes it under three great natural divisions. The 
first comprehends the islands ; the second, Chili pro- 
perly so called; and the third includes the Andes, 
or that part of Chili which is occupied by these 
mountains. 

1. The islands belonging to Chili are, the three 
Coquimbancs, Mugillon, Totoral, and Pajaro, a Inch 
last is about six or eight miles in circumference, and 
wholly desert; the two islands of Juan Fernandez, 
known under the name of Lsola di Terra, and Mas- 
safuera, the former l2 miles in c ircumference, and 
inhabited by the .Spaniauls, tlic latter, though de- 
scribed as bearing. the roofct inviting aspect, stil! 
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Chili, uoinlmbltcd; ohd the island of Mocha, about 60 
' niiles in circumference, and at present uninhabited, 
besides several otter islands of inferior size and im- 
portance. The archipelago of Chiloe comprehends 
S2 islands inhabited by the Spaniards. Chiloe, 
which is the largest of these, and gives name to the 
archipelago, is 150 miles in length, and its capital is 
Castro. All these islands are adjacent to the coast, 
with the exception of tliose of Juan Fernandez, 
which are distant the one J30, and the otlier 4*20 
miles from the shore. 

2. That part of Chili which lies between the An- 
,des and the sea, is divided into two equal parts, name- 
ly, the maritime country, and the midland country. 
The former of these is intersected by three cliains of 
mountains running parallel to the Andes, with nume- 
rous intervening valleys, watered by delightful streams. 
The midland country is flat, being diversified only by 
a few occasional eminences, which render its appear- 
ance extremely picturesque and pleasing. 

fl. The Chilian Andes consist of a number of 
mountains, which appear to be chained to each other. 
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They arc of prodigious height, and are covered with 
perpetual snow. At the foot of this vast ridge, gen- 
tie eminences and pleasar^ vallt'ys, surrounded with 
high hills, are dispersed ; but the principal ridge rises 
in general, abrupt and steep, with frequent and fright- . 
ful precipices. In these lofty mountains are formed 
many brooks and rivers, which, when tliey are swol- 
len by the melted snows^ quickly accumulate into 
formidable torrents, and roar and foam amid glens 
and precipices, uYitil jhey break out and extend 
over the plains. The lower ranges of moun- 
tains are covered with forests, and the vales beneath 
abound in corn and fruit. That portion of the Chi- 
lian Cordilleras which lies between tlie 24th and 33d 
degree of latitude is wholly desert ; but further to 
the south, as far as the 45th degree, the mountains 
are inhabited by a variety of Chilian tribes. 

Chili is partly occupied by the Spaniards, and part- Spnish pan 
ly by the Indians. The Spanish part of it is situated®* 
between tlie 24tb and 57tli degrees of south lati- 
tude, and is divided into the following thirteen pro- 
vinces ; 


NAME. 


Length. 

Alileti. 

nreadtli. 

MtlCH. 

CAPITAL. 

S. 

Copiapo 

extending from Andes to tlie sea 

300 

210 

Copiapo 

L'fi" 50' 

Coquimbo 

ditto - - - 

135. 

210 

Coquind)o 

29" 54' 

Quillota 

situated on the sea coast - . 

75 

63 

Quillota 

52" 5()' 

Aconcagua 

in the vicinity of the Andes 

75 

. 75 

Aconcagua 

.■32" 48' 

Melipilla 

on the sea coast 

33 

fi.o 

Melipilla 

83" 32' 

Santiago 

near the Andes 

33 

60 

Santiago 

33®31' 

Uancagua 

from the Andes to the sea 

39 

120 1 

Uancagua 

.‘34" 

Colchagua 

from the Andes to the, sea 

45 

12.0 

iSt Fernando 

'.'54" 18' 

Maule 

1 from tlic Andes to the sea 

132 

144 

Tuica 

.■34" .■3.5' 

Itata 

on the sea coast 

33 

()i\ 

CoLilemu 

.'36‘" 2' 

Chilian 

near the Andes 

36 

75 

Chilian 

.‘3«» 

Pucliacay 

on the sea coast 

.36 

7.'> 

Gualqui 

:)(>'’ 42' 

Huilquilemu 

near the Andes 

.36 

75 

Huilquilemu 

3(5" 42' 


Soil anil 
Climate. 


The territory belonging to the Indians is situated 
between the 36th and 41 st degrees of S. Lat. and is 
inhabited by three different nations, nJimeJy, the 
Araucanians, the Cunches, and the Huillichcs. Of 
the remarkable peo^ilc called ArauranmiSf we have 
given a full account under tliat Article. 

Chili is blessed with a fertile soil, and with a mild 
and temperate climate ; the air is remarkably salu- 
brious, and the inhabitants are liable to few conta- 
gious diseases. Tlicy are, on account of these fa- 
vourable circumstances, extremely attached to their 
native country, and always reluctant to quit it. 
Although the climate is not liable to cither i xtreme 
of heat or cold, the different seasons regularly suc- 
ceed each other, and arc sufficiently marked. The 
spring commences, as in all countries in the south- 
ern hemisphere, in September, the su.^ier in De- 
cember, the autumn in March, and tiie winter in 
June. From the' beginning of spring until autumn 
the south and south-east winds generally prevail, and 
they always bring with them u clear sky, while the 
north and nortli-west winds as regularly occasion 
rain. On the eastern and uestern sides of that 
great mountainous barrier vvl)ich bounds Chili on 
the east, the dry and rainy seasons occur at precise- 
ly opposite periods. In Chili, tlie winter is the 


rainy season, while on thn eastern side of the moun- 
tains, in the j)rovinccs oi Tucuman and Cuyo, tlie 
atmosphere is then always char, and the inhabitants 
enjoy the finest season. The north and northerly 
winds crossing the torrid zone before they arrive in 
Chili, come loaded with vapours, aiid they are in- 
variably followed with heat and rain. In Chili the heat 
of these winds is moderated in their passage over the 
Andes ; but in die countries to the east, they arc re- 
markable for their sultry and unhealthy properties, 
and are, according to the account of Molina, more 
suffocating than the sirocep which blows from Africa, 
and is occasionally felt on tlie shores of the Mediter- 
ranean and in Italy. The southerly winds comi^ig, on 
the contrary, from the polar regions, arc cold and dry. 
They blow constantly towards the equator; and as tliey 
disperse the vapours and drive them to -the Andes, it 
seldom rains in Chili while they continue to blow. But 
these clouds, thus driven by the south winds towards 
the Andes, uniting with those which come from, the 
north, occasion very heavy rains in all the provinces 
to the east of the mountains. It seldom rains in the 
northern provinces qf Chili ; but in the aoutht rn 
provinces rain is more frequent ; and near the sea 
dreadful storms occasionally arise. In the islands, 
also, the rains are very frequent even in summer. 
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Volcfinocs 
und Karlh" 
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Thunder is scarcely ever heard even in summer in 
those parts of the country which arc at a distance 
from the Andes. In the maritime provinces, snow 
is never seen. In those nearer the Andes, it falls 
once perliaps in the course of five years ; but it sel- 
dom remains on the ground fur a single day. In the 
monrh of August, also, a white frost is sometimes 
seen, accompanied by a slight degree of cold. But 
this coldness does not continue above two or three 
hours afler sunrise ; from which time the tempera- 
ture of the atmosphere is like tliat of a fine day in 
spring. In the Andes, on the contrary, snow storms 
arc frequent, and snow falls in such quantities from 
April to November, that the ground is covered with 
it during all that time to a great depth, so that the 
mountains are quite imj)afisable for the greatest part 
I, of the year. Abundant dews fall tliroughout most 
parts of Chili, which in a great measure supply the 
want of rains ; and logs are common ^n the coast, 
although tlicy are generally dissipated as the day 
advances. 

C’Inli is watered by aliout IS.'? riverfi, which have 
their sources in the Andes, and 52 of which corn- 
muiiicali* with the .sea. Of tlicse the principal arc 
the Maule, iit t!ie province of tlie same name'; the 
Biul)io, two miles in breadth ; the C'auten ; the Tot- 
ten > the V aldivia, in the country of Arauco; the 
Clmivin ; the Rio-bucno, and tiie Sinfondo, which 
discliaiges itself into the archipelago of Chiloe. The 
two most remarkabl ' lakes are the Laqueiii which 
tlie Spatiiards call Villa-rica, which is 72 miles in 
circumference, and t!uj Nahuclguapi, which is 80 
miles in circumference. 

llwing to the great quantity of sulphureous, ni- 
trous, and bituminous substances contained in its 
soil, Chili IS subject to volcanic eruptions and earth- 
quakes. Among the Chilian Andes there arc four- 
teen volcanoes in a constant state of eruption, and a 
still greater number from which smoke is occasional- 
ly discharged. These, however, being in general si- 
tuated nearly in the middle of that range of moun- 
tains, their destructive effects are confined within 
certain limits, and seldom extend to the plains. 

^ There are only two volcanoes in the whole of the 
country not included in the district of the Andes, 
the principal ul which is the grufit volcano of ViJla- 
rica, near the lake of the same name. This volca- 
no, the suinmit of which rises into the region of per- 
petual snow, is in a constant state of eruption, and 
may be scon at the distance of 150 miles. Eartli- 
qeakes are common in Chili, The inhabitants cal- 
culate upon three or four annually. They are, how- 
ever, in general, very slight, and little attention is 
paid to them. Within a period of 244 years, from 
the arrival of the Spaniards to the year 1782, only 
live violent shocks have been experienced ; the first 
in the year 1520 ; the second in the year lC47; the 
third in lf)57; the fourth in 1730, when the sea 
was impelled against the city of Conception, and 
overtlprcw its walls; and the fifth in 1751, during 
which that city was completely overwhelmed by 
the qccan. At present the shocks are less violent 
tlfan formerly, and are generally confined to hori- 
zontal or osciilatviry motions. The inhabitants arc 
also forewarned of these convulsions by the hollow 
noise which precedes them, and they have built 


both their houses and tl^cir cities upon such a plan Chili- 
as to afford them an easy and safe retreat from the 
ejects of this jcalarnity. In the cities, the streets are 
so broad that the inhabitants are always safe in the 
middle of them, in whatever direction the houses 
may hai)pen to fall ; and all thossc which belong to 
the richer classes have spacious courts and gardens 
attached to them, which serve us a place of retreat 
in case of danger. These precautions arc quite suf- 
ficient to prevent any useless alarms, more especial- 
ly as the earthquakes which happen in this country 
have never been attended with any considerable 
sinking of the earth, or with the falling of buildings. 

It is supposed that the volcanoes in the Andes are 
so many outlets, which, by affording vents to the 
subterraneous fluid, render its action less violent, 
and its effects consequently less destructive. 

The soil of Chili is rcinarkahly productive, and the 
country, in its uncultivated parts, every where pre- Froductions 
sents the most profuse and vigorous vegetation. The 
plains, the valleys, and the mountains, are covered 
with a variety of beautiful trees, many of which pre- 
serve their verdure throughout the whole year, and 
each season produces its peculiar succession of 
vegetables in the greatest perlection. Different tra- 
vellers have given the nioi^t c3*traordinary accounts 
as to the fertility of the soil. In Frazier’s l^wjage it 
is mentioned, that it yields from sixty to eighty, and 
even a hundred I'uld. Others mention, that the 
crop is considered poor if it does not exceed the 
proportion of one hundred to one, while there arej'^ 
some who state the increase at three hundred to one. 

Molina mentions, that he has himself witnessed in- 
stances of lands producing one hundred and twxmty, 
and even one hundred and sixty for one. These, 
however, he states to bo extraordinary instances. 

The maritime districts are Jess fertile than the mid* 
die districts, and these again yield in point of ferti- 
lity to the rich valleys of the Andes. 

The common produce in the middle districts is 
stated by Molina to be from sixty to seventy for one, and 
in the maritime districts to be from forty to fifty. The 
soil of Chili is extremely favourable to the produc- 
tion of maize, wheat, barley, and rye. Hemp and 
flax also grow extremely wxll ; but as the exporta- 
tion of this produce was rigorously prohibited under 
the regime of the mother country, tlie inhabitants 
were accustomed to raise no mure of these articles 
than what was sufficient for their own domestic con- 
sumption. In tlic northern provinces many of the 
tropical |)roductians grow to great perfection. The 
principal of these are the >ugar*cane, the cotton 
plant, the banana, the pine apple, the sweet potatoe, 

Jalap, incchoacan, and others of less importance. 

Many of the plants and fruits which arc found in the 
country are common both to Chili and to Europe, 
and others that are carefully cultivated in Europe, 
grow naturally in ihi.'^ more favoured country. Cliili 
has a variety of plants peculiar to it, of which about 
5000 different species were collected by Molina. A- 
mong these were numcroiih flowers remarkable for 
their beauty and fragrance, and w hich, when they are 
in bloom, give the fields tlie a[)peanince of so many 
parterres. Medicinal, dyeing, and aromatic plants, 
are also produced in great af)Lindance. The differ- 
ent fruit trees, gftrdeii herbs, and flowers, which 



64 


chill 


have been imported by the Spaniards from Europe, the mother country and Great Britain, this metal Chili, 
grow many of them even to greater perfection ki rose to such an exorbitant price, that the native ' 

Chili than in the countries to which they arc indi- iron was secretly wrought ; and it proved to bo of 
genous. Thevine produces in great abundance, and the an excellent quality. There are also abundant mines 
soil appears to be peculiarly well adapted to it, as the of tin, which is usually found in sandy mountains, * 
thickets are filled with wild vines, from which the in- . under the appearance of iJlack stones, very briulc 
habitants contrive to obtain wine of a very good qua- and heavy. These mines are equally neglected with 
lity. But the cultivated vines arc in the highest de- those of iron and lead. 

gree excellent, and the wine obtained IVom them is From the conquest of the country to the present 
Sic best in Chili. It is in general red, and, in point time, tlie mines of gold, silver, and copper, have occu- 
of flavour, is not inferior to any European wine. The pied almost the undivided attention of the Spaniards. 
Muscadel wine, according to Ulloa, is of as good a The copper niines are not confined to any particular 
quality as that which is made in Spain. The Euro- district; but are found in all parts of the country. The 
pean fruit trees thrive equally well. In the southern richest mines are situated between the twenty-fourth 
provinces arc forests of apple and quince trees from and thirty-8i\th degrees of latitude. The ore ob- 
tliree to four leagues in extent, which produce fruit tained from them is of every various quality, and it 
of excellent quality. Tlie peaches amount to four- usually contains a proportion of gold which varies 
teen species, some of wliich weigh more than sixteen from one-tenth to one-third. Some of the ores 
ounces, and the tree bears fruit twice in the year, which are \^ch in metal, are considered of no va- 
Pears and cherries also produce two crops annually, luc from the expence of refining them ; those go 
but the latter growth rarely comes to great maturity, nerally wrought are the grey, or b’ell-metal ore, and 
Oranges, lemons, and citrons, grow every w'hcre in the malleable copper. The grey ore, or bcll-mctal, 
the open fields, and besides the common lemon, a is usually mineralized with arsenic and sulphur, and 
small species is produced, the fruit of uhich is about contains a small mixture of tin. From this mixture, 
the size of a walnut, and very juicy. The olive, the and its grey colour, which it retains even after it is 
first plant of which was carried from Andalusia to melted and refined, Molina considers it as a species 
Peru in 1560, grows to great perfection ; and Molina of native bronze, which metal it also resembles in 
relates, that in the vicinity of St lago he has seen olive its brittleness. Its specific gravity, when artificially 
trees three feet in diameter, and of a proportional combined, is however greater than that of any one 
height. of the metals of which it is composed. The malle- 

Minob. Chili is rich in metallic wealth. It produces all able copper, which abounds in different provinces, 

the known kinds of the scniimetals. These, however, possesses all the usual properties of that mtrtal, and 
are all neglected, with the exception of quicksilver, is found mineralized with a small portion of sulphur, 
which it is necessary to procure for the refining of which the simple process of roasting is sufficient to 
the precious metals. The two richest mines of this expel, ami to render the metal fit for use. The 
substance are in the provinces of Coquinibo and Co- miners, however, refine it in the usual manner, from 
pinpo, which might be rendered very productive if a notion that it improves the metal in brightness, 
they were permitted to be worked. 13ut the selling The malleable copper is always found combined with 
of quicksilver being a royal monopoly, the digging gold, and veins of pure gold are frequently found in 
of it was rigorously prohibited, while Chili remained the deepest copper mines. Between the cities of 
a colonial dependency of Spain. But if the present Coquimbo and Copiapo, the number of copper mines 
struggle for independence in whicli Chili, along w'ith which arc worked amount to one thousand ; many 
the other provinces of South America, is engaged in more have been opened. But those only arc work- 
opposition to the mother country, shall terminate suc-^ cd, of which the ore is so rich as to yield half its 
cessfully, those arbitrary ana absurd restrictions will weight in refined copper. The most celebrated cop- 
naturally be superseded by a wiser and more cquit- per mine in Chili was that of Payen, the working of 
able system. which was relinquished in consequence of the hos- 

Metuls abound in all parts of the country. Lead tility of the native tribes who inhabited the district, 
is found of a good quality ; and it is obtained in all Pieces of pure copper, from 50 to 100 w^eight, were 
the silver mines. All the lead mines also contain frequently found in this mine. Another equally rich 
silver and gold ; but in too small a quantity to excite mine has since been discovered at Curico. The ore 
the attention of the miners. The provinces of Co- consists of gt)ld and copper in equal proportion^', 
quimbo, Copiapo, Aconcagua, and Iluilquilemu, con- and has an uncommonly brilliant appearance from 
tain very rich mines of iron ; and the sand on differ- the particles of this precious metal witli which it is 
ent parts of the sea-shore, and on the borders of filled. The quantity of copper annually extracted 
brooks and rivers, Is replete w'kh particles of tliis from the mines of Chili, cannot be ascertained with 
^ metal. In the trtie spirit of that tyranuical dominion any exactness. It is conjectured by Molina, that 
which the Spanish government has ; Ufeys exercised about 100,000 quintals (of 1600 ounces each) are 
over its colonies, those mines w^ere prohibited from annually imported to Spain. Great quantities arc 
beittg worked, in order to favour ilie trade of the also sent to Buenos Ayres, and about 30, OOP quin- 
mother c.o^ntry, from which all the iron used in the tals are annually sent to Peru, besides what is used 
colonipS'Was imported, and thus the industry and re- for domestic purpose^. 

sources of the immense regions of the new world ' The silver mines of Chili are found in the highest 
were condemned to lie neglected and unproductive, and coldest parts of the Andes ; and various mines, 
under the pernicious thraldom of this absurd mono- tlmugh rich in ore, have, on this account, been 
poly. In the course, Jiow^fcr, of the last w ar between abandoned from the difficulty and expcncc of work- 
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Chili, ing them. The richest are tliose of St lago, Acoti« 

' caguai Coquimbo, and Copiapo. In these the^ silver 
18 frequently found pure ; it is also found in various 
sorts of ores mineralized with sulphur and aTsenic- 
• The mine of Uspallata, situated in the S^d degree 
of jiouth latitude, and so named from the plain of 
that name, is the most productive. There are three 
species of ores yielded by this mine which have been 
found, from assays made at Lima, to yield 200, 50, 
and It marks per eaxon, which is equid to about 
1 in 38, 1 in I5t, and 1 in 5t8. 

Gold IS, of ail the metals, most abundant in Chili, 
and, in some parts of the country, there is scarcely 
a mountain which does not contain it in a greater or 
Jess degree. It is found also in the'^ands of the 
plains, and is washed down from the mountains by 
the brooks and rivers, in the southern provinces, 
between the river Liobio and the archipelago of 
Clnloe, several productive mines were formeily dis- 
covered. But since the expulsion of the Spaniards 
fioin this quaiter by the Araucaniaus, the warlike 
inhabitants of the country, these mines have been in 
then possession, and they have prohibited them 
from being opened. The most important mmes 
which arc at present wrought, are those of Copiapo, 
Guase, Coqunnbo, Petorca, Ligua, Tiltil, Putaendo, 
Caen, Alime, Chibato, and lludli-patagua. All 
these, with the exception of the three last, liave 
been wrought ever since the conquest of the coun- 
try by tile 2)paniards, and have been found very pro- 

ctivc. The substances in which gold is found are 
variable, and there is no kind of stone or earth 

bich may not be said occasionally to serve as a 
matrix for this precious metal. It is most frequent- 
ly found in a very brittle red clay stone, and is to be 
seen in small grains or brilliant spangles under sin- 
gular forms, or in irregular masses that may be cut 
with a chisel. The nntics are worked either with 
the pick-axc or by explosion, according to circum- 
stances. The rock in which the ore is found being 
then reduced to powder by a mill of a simple con- 
struction, the gold is extracted by the common pro- 
cess of amalgamation with mercury. Gold is also 
procured by the washing of the auriferous sands. 
But this method is only practised by the poorer 
classes, who cannot afford the cxpences of regular 
mining. The quantity of thc gold annually found 
in Chdi, which pays the royal duty of one-fifth, is 
estimated by Molina to amount in value to four mil- 
lions of dollars. A million and a half is coined at the 
mint of St lago ; the remainder is exported in bullion, 
or is used in the country for plate and jewellery, lliere 
is besides a considerable quantity smuggled. 

VnimaU. Cliili IS not so abundant in aiumals as some of the 
other countries of Americaj The indigenous qua- 
drupeds hitherto discovered amount to S6 species ; 
but It is the opinion of Molina, that, in the unexplor- 
ed and desert regions of the Andes, many others exist 
which aie hitherto undiscovered, or imperfectly 
knowix Of the species peculiar to Chili, the most 
remarkable is the vicunna, or the guanacOj some- 
times^ called tlie American camel^ from its resemblance 
to* that animal in shape; although it dii&rs from it 
in another essential quality, namely, that, while the 
camel is fitted by its constitution to live in the most 
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parched and sult^ deserts, the vicunna is most vi- Chili, 
gorous and thriving m the inclement regions of the'''^V*^ 
higher Andes, amid Ice tnd everldsting snow. The 
lama, or Peruvian sheep, is also found in the Andes 
of Chili. The other animals are the wild goat, 
the jlog, the^fox, and the pagi, or lion, which animal 
it resemble in its size and roaring, though it is desti- 
tute of mane. All the Europtan animals have been 
carried to Chili, win re tliey have multiplied excced- 
some of them have even increased in size. 

The‘birtls are very numerous, amounting, those that 
belong to the land, to 135 species, while it is impossi- 
ble to enumerate aU|hp different species of sea-birds. 

There are hut few '^tiles, and the insects arc less 
numerous than in some of the southern countries of 
Europcj^ythe coasts of Chili abound with various 
kinds oq||Pellent fish, of which tlie different species 
are colcuxScd to amount to 76, most of which differ 
from those found in the northern hemisphere, and 
appear to he peculiar to that sea. The bays, har- 
bours, and in a particular manner the cuouths of the 
large rivers, swarm with them, and in many places 
they are caught with very little trouble. The fresh 
waters also abound in hsh, especially those which 
arc beyond the ^4th degree of south latitude. 

The population of Chili is composed of Europeans, Topuiation. 
Creolea, Indians, Negroes, and Mestizoes. Of these 
the Creoles form the most numerous class. There 
exist no data for a general enumeration of the po- 
pulation ; but it is certain that the country is very 
thinly stocked with inhabitants, in proportion to its 
fertility. 

The domestic tranquillity of Chili has been seldom Recent Ui&> 
disturbed since its original conquest, except by thetory. 
wars continually waged between the Spaniards and 
the tribes of Indian natives, many of whom still con- 
tinue to enjoy their barbarous independence, and to 
defy the utmost effoits of tlie Spanish arms. But 
about the year 1810, when the French had nearly 
effected the conquest of the mother country, the 
Chiliaiv, along with the other provinces of Spa- 
nish America, began to take measures for establish- 
ing their independence. At first affairs seemed to 
wear the appearance of unanimity and peace. The 
authority of the mother country was quietly super- 
seded by the aristocracy of the colony, and the go- 
vernment passed into the hands of the great Creole 
families. Since this period, Chili appears to have been 
subjected by the royal armies ; but lately it has been 
restored to independence by a detachment from the 
army of Buenos Ayres, under San Martin, who, hav- 
ing defeated the royal troops in several engagements, 
has made himself master of all the most important 
places of the country. The accounts hitherto re- 
ceived in Europe of these events are too partial and 
contradictory to enable as to enter at present into 
any detailed or connected narrative of them. But 
an opportunity will occur in the general article of 
SouiH America^ for a full account of the great 
revolution which has taken place ih this conti- 
nent. 

See History of Chili, by Don Ignatius Molina, 

I 8 O 9 .— Jrom Bi(eno& Ayret, by Potod to 
Lima, by A. T. Helms, moi.-^Ldmburgh Beview, 
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China. If the embassy of the Earl Macartney to the Court 
of Pekin faded in its immediate object, which was 
just about as reasonable as if the Emperor <Jf China 
bad sent to demand from us the cession of the Isle 
of Wight, it succeeded at least in throwing a more 
dear and distinct light on the Mture of the govern- 
ment, the laws, language, and iiWBture, of one of the 
most ancient, and most extensive, and, beyond com- 
parison, the most populous nation of the jmld. It 
was the means of obtaining a nearer invy|||M the 
manners of the people, and of forming JfWore cor- 
rect estimate of their moral character, than had 
hitherto been given in the prejudiced accounts of 
the Romish Missionaries. But the most important 
acquisitioL which resulted from this embassy, in a 
literary point of view, was, the complete develope- 
ment of the extraordinary language of the Chinese, 
which the Jesuits had invariably represented as of 
so obscure and mysterious a nature, that the whole 
period of human existence was too short to acquire 
even a competent knowledge of it ; whereas we now 
know that u moderate degree of application for two or 
three years, with the Obsistance of a Chinese, will 
enable the student to write it with ease, to read and 
translate their roost obscure books, and to transact 
every kind of business, commercial or political ; and 
that this knowledge has opened up a vast fund of 
literature which, m Europe, was hardly suspected to 
exist. To Sir George Staunton, in the first place, 
to Dr Marshman and his bon, at Serampore, to Mr 
Morrison, a Missionary at Canton, and to Mr Davis, 
a promising youth in the East India Company’s Fac- 
tory at that port, we are more indebted for a true and 
distinct smte of the laws, the language, the institutions, 
and literature of China, than to all the voluminous writ- 
ings of the Jesuits, which, however curious and valu- 
able in many details, are crowded with errors and 
exaggerations, l^esc pious men, under the influ- 
ence of bigotry and prejudice, have left untouched, 
or misrepresented, or wrapt up in mysterj', many sub- 
jects of considerable interest in a religious, political, 
and moral point of view ; nor are they without ex- 
cuse. They entered China at a time when the com- 
forts and conveniences of life were but little known 
in Europe, and still less to them, whose knowledge 
extended not beyond the boundary wall of their re- 
ipective monasteries ; tltey were nattered, albo, by 
the reception they met with from the sovereign of so 
vast and powerful a^ empire— circumstances which 
naturally disposed iSiem to exaggerate the moral and 
political viitues of the people among ^ |om they had 
voluntarily domiciliated themselves for life. There 
was enough, however, to excite their admiration. A 
country swarming with a population, which for ages 
had kq)t itself wholly unmixed with the rest of 
the world, — whose language, laws, and insttiu- 
tions, had no analogy with those of any known 
nation, and bad suffered ito cliangc— to whom 


the art of printing was known and freely prac- chuia. 
tised, without licence or previous restraint, for cen- 
turies before the dark ages overshadowed Europe ; 
who were clothed in silk and cotton garments, when 
Europeans had only skins to cover Uiem with ; and 
who were acquainted with most of the useful aits 
and manufactures, at a period long antecedent to the 
Christian esva. Such a people, inferior as they now 
niay be in science and civil liberty to some of the na- 
tions of Europe, could not be regarded with indiffer- 
ence, but had then in particular, as they still con- 
tinue to have, powerful claims to the attention of 
mankind. By combining and comparing these early 
accounts with more recent materials, and by the 
help of some small personal information, we may be 
enabled to make some additions to, as well as to cor- 
rect some inaccuracies in, the Article on China in 
the body of the Encyclopeedta* 

The conterminous empires of Russia and China 
occupy between them about onc-HRh part of the 
habitable globe, in pretty nearly equal portions ; but 
the population of the latter is about ibur times greater 
than that of the former, even after including its re- 
cent addition of ten millions nf Poles. We can 
easily trace the boundaries and mark the^ extreng||& 
limits of these two great empires, by parallels 
latitude and meridional lines of longitude ; but when 
we come to i educe them to square miles, or speak of 
their contents in acres, the mind is bewildered in the 
magnitude of the numbers requited to express them, 
and forms but an indistinct idea ol their superficial 
extent. For tliis reason we shall content ourselves 
by merely tracing the boundary lines. 

The frontier of China, on the side of Russia, in- Boundarw^ 
eluding every part of Tartary under its immediate 
protection, and from a inch it derives a tribute, is as 
under : Commencing at the north-eastern extremity, 
where the Uda falls into the sea of Otchotsk, in the 
55th parallel of northern latitude, it stretches west, 
and W. 8. W. along the limits of the Tungousi Tar- 
tars, the Duourian Mountains, along the Kcrlon, 
which divides it from the Russian province of Nert- 
chinbk, till it meets the 50th parallel. It then con- 
tinues along that parallel from 117® to 70® of E. lon- 
gitude, separated from Tobolsk and Irchutsk by the 
Sawansk, the Altai, and the Bercha mountains. On 
this line, and about the 106th merdian, on the 
river Selinga, are situated the* two frontier trad- 
ing towns of Kiackta and Mai-mai-tchin, the only two 
points in tlie long conterminous line of boundary 
where Russians and Chinese have any communication. 

From hence, descending south along the Kirghis 
Tartars, ^yestern Toorkistaun, and Little Thibet, 
it is terminated in this direction by the Hindoo 
Coosii; and turning to the S. E. along the Him- 
maleh Mountains,^ Bootan, Assam, the Barman 
Enqpire* and Tunquin, it again skirts the sea in the 
pardlel of 21® as far to the eastward as 123® (in- 
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^init eluding Corei^ to 1S0^)| and near tlie Uda» from 
whence we set out, to 148° of E. longitude. Yet 
in all this extent of frontier, which cannot be less 
than 10,000 geographical miles, tlie Chinese ter- 
ritorj has hitherto preserved itself so invulnerable, 
and even inaccessible to foreigners, that not a Rus- 
sian, a Turcoman, an Afghauu, a Hindoo, Biirman, 
or Tunquinese, by land, nor an European nor an 
American, among the numbers that annually pro- 
ceed to Canton for the purposes of trade, have at 
any, time been able to transgress any part of this 
TnMolabi- most extensive bounrlaiy, without the knowledge and 
bty of the permission of its vigilant and jealous government; aid- 
Fronucr. however, by a moral barrier, of itself perhaps insu- 

perable,— the iinpos.sibility of communication, from 
the total ignorance w hich prevails, frotm the highest to 
the lowest of the people, of every language but 
their own, and the unaccountable ignorance of odier 
nations of ihetr language. A singular instance may 
here be mentioned of the inviolability of the frontier, 
notwithstanding the perseverance of the individual 
who attempted it, from the unwearied vigilance of 
the government. Mr Manning, an English gentle- 
man of property and education, went to Canton 
many years ago, with the view of proceeding into 
the interior of China, and of domesticating himself 
for some time with the people. On his arrival there 
he adopted the Chinese dress, suffered his beard to 
grow, and sedulously applied himself to the sbldy of 
the language, both written and spoken. When the 
time apprpached that bis appearance, manners, and 
language were considered to be sufficiently Chinese 
to escape detection, it was communicated to him, by 
a sort of demi-official message, that his intentions 
were known, end that it would be in vain for him to 
make the attempt, as measures bad been taken to 
make it impossible for liim to enter the Chinese ter- 
ritories beyond the limits of the English factory* 
He alleged diet his views were innocent, that he was 
simply an individual, urged solely by curiosity and a 
desire to mix among the people, and to witness the 
happy condition of this far-famed nation, wholly un- 
connected with any political, commercial, or religi- 
ous views,-— and he particularly urged, that he was 
no missionary of any kind, as those of that character 
had of late given uneasiness to the government,-— 
but he urged his suit in vain. He next tried Cochin- 
China, but with no better success ; the same kind of 
political jealousy prevailing in that ^country as in 
China. Determined, however, not to be thwarted 
in his object, he proceeded to Calcutta, travelled to 
the northern frontier of Bengal, found means to pene- 
trate through Bootan to Lassa in Thibet, and was on 
the point of realizing bis long deferred hope by a jour- 
ney along the Tartar frontier to the capital of China, 
when he was detected by the Chinese authorities, and 
ordered immediately to quit the country— so utleriy 
impossible is it to deceive this watchful government* 
With regard to their own people, the laws are strict, 
and remarkably severe againtt any one who shall 
secretly or fraudulently pass the barrier; and if any 
inidividual communicate with foreign natioDs beyond 
the boundaries, the penalty is death by strangulation* 
This interdiction of interconrse with a people who 


have nothing in common with the rest of the world} Chtaa 
will account for the total ignorance that so long pre- 
vailed, and the little knowledge we yet possess, re- 
specting this singular and original people; for 
they are an original and unmixed race we conceive the <>ngin 
no reasonable doubt can be entertained, though a of the 
difierent hypothesis has been held by learned and*^* 
ingenious men. By De Guignes and Fr6ret, ar- 
guing from the comniuntcations of the Jesuits, they 
were supposed to be derived from a colony of Egyp- 
tians ; by the earlier Jesuits they were set down as a 
tribe of the Jews ; and by Sir William Jones as the 
descendants of the Cshantiya or Military Caste of 
Hindoos, called Chinas, who,*' say the pundits, 
abandoned tlie ordinances of the Veda, and lived 
in a state of degradation." With submission to 
such high authorities, we should as soon think of 
deriving the trunk of a tree from its branches, at 
the people of China from any of these* That they 
are not Egyptians, the ingenious Piuw has most 
clearly and satisfactorily demonstrated, by proving 
that, in no one iota, does there, or ever did there, 
exist one single resemblance. As little similoiity is 
there between them and the Hindoos ; no two people, 
indeed, could possibly differ more than they do in 
their physical and moral character, in their lan- 
guage, and in their political and religious institu* 
lions. The colour of the Hindoo is ebon black or 
a deep bronze ; that of a Chinese a sickly wfiitdy or 
pale yellow, like that of a faded leaf, or the root of 
rhubarb ; — the features of a Hindoo are regular and 
placid ; those of a Chinese wild, irregular, constant 
only in the oblique and elongated eye, and die 
broad root of the nose the Hindoos are slaves and 
martyrs to religious ordinances; the Chinese have 
superstitions enough, but, strictly speaking, no religi- 
ous prejudices;— the Hindoos are divided into castes ; 
the Chinese know of no such division the historical 
records of China go far beyond the time that these 
supposed Chinas, of Sir William Jones, peopled the 
country ; the Hindoos have not a page of history 
the language of Hindostan is alphabetic ; that of 
China a transition from the hieroglyphic to the 
symbolic ; and there is not the slightest analogy in 
the colloquial languages of tlie two countries. But 
Sir William Jones had a theory to support, which 
made him overlook many inconsistencies ; and he had 
no knowledge of the Cninese language. The name 
of Chinas seems to have caught him, a name, how- 
ever, utterly unknown to tlie Chinese themselves* 

The madman, who, in the third century before Christ, 
is accused of burning all their books, but who con- 
quered the revolted provinces and reunited them to 
^e empire, endeavoured to give to Cliina the name 
of his own dyna^tty, 7rtn, which might have been 
knowu to the Hindoos, and, through them, to the 
Arabs, from whom Europeans had their Sina and 
China; but this dynasty, if we take Sir William 
Joneses dates, reigned a full thousand years subse- 
^ent .to the supposed emigration of the Chinas* 

The most anciont name for China, which is still ia 
usOf is 7'irii-sAa, under heaven^ or inferior only to 
heaven, but the most common ap|)tJlation is Tchung-* 
juOf the middle kingdom : and here it may be pro- 
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^ per to observe, tliat this name is not given, as ^ 

' French missionaries would lead us to suppose, from e 
notion, amox^ this people, that China is placed on 
the middle of the earth’s square surface, but from 
the oircumstance of the Emperor Tching*wha,ng 
having fixed his court at Lo-yang, in the province of 
Ho>nan, when he gave to this capital the name of 
Chttng-^quOf the middle of the kingdom, whichr>in 
fact, is nearly the truth, ahd this name was after- 
wards transferred to the whole empire. 

Dr Marshman has Set the question, as to any 
similarity between the Sanscrit and Chinese lan- 
guages, completely at rest. The priests of Budh, 
who were permitted to enter China in the first cen- 
tury of the Christian era, endeavoured, witli their re- 
ligion, to introduce the Sanscrit alphabet, or series 
of sounds represented by the Devanagari character, 
and this series being placed at the head of Cang- 
h^’s Dictionary, induced Dr Marshman to suppose, 
that there might be some connection between the Chi- 
nese and the Sanscrit languages; had he, however, 
read the preface to that dictionary, he would haveseen, 
that the compilers announce it as a system brought 
from the West, which the learned of China could 
never be prevailed on to adopt. This Hindoo 
series of alphabetic sounds did not, however, mislead 
him ; he was fully aware that a pure, unchangeable, 
moupsyftabic language, could not arise out of a poly- 
ayUlibic one ; that a language which admitted of no 
diange from its original monosyllubic root, but re- 
tained it in its primitive form, whether employed as 
a noun, a verb, or a participle, could not have been 
derived from another language whose dhatoos or 
'roots, by a complicated mechanism, assumed a hun- 
dred different shapes ; nay, whose inflections, in 
seme instances, are so numerous, as to produce more 
than a thousand modifications of an idea from one 
radical word. Added to all which, when he reflected 
tliut there were in the Sanscrit alphabet four or flve 
sounds wliich the organs of a Chinese could not by 
any p^sibility enumerate, he found it utterly in- 
compatible to associate the two languages togedier, 
and was confirmed ih. his idea by the test of facts. 
He took the Ramayuna, whici) is supposed to be the 
most ancient poetry in the Sanscrit language, and the 
Shee-king of the Chinese ; in ten pages of the former, 
containing four hundred and fifty-nine words, he 
found only thirteen monosyllables, and of these 
tliirtcen, seven do not occur in the^ Shee^ nor are 
any two of them used to express the same idea in 
both languages. He next took four pages 6f the 
Mahabharu, in the Bengalee dialect, containing two 
hundred and sixty-five words, in which he i'ound 
only seven moo^yliables, and of these three only 
were Chinese.' 

Proceeding in ' the same manner, he j^oyes,whal 
was scarcely necessary, that there c. no{ the 
most distant resemblance betw^ the Chinese and 
the Hebrew languages* In examining tJie speech of 
Judah to Joseph, in the 44th chapter of Genosis, he 
finds it to contain two hundred and six words, in which 
there occur sixteen inonosyllables, but of these seven 
only are Chinese words. In Abraham’s intercession 
for Modern, out of two hund^^l^nd thirty words, ten 
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only are monosyllables, and of these fo^r are Chinese. 

Again, in the maledictory prophecy of' Noah, rela- 
tive to his grandson Canaan, in twenty-six words 
there is butene monosyllable. It would be most ab- 
surd, tfaferefore, to conclude, that the Chinese deriv- 
ed their language from the Hebrew, when one wOrd 
only occurs out of twenty-nine, os in the first ex- 
ample, — one out of fifty, as in the second, — or one in 
twenty-six, as !n the third ; and he thinks it more 
rational to infer, that, as it is neither derived from 
the Sanscrit nor the Hebrew, it is an original Jan- 
guage, invented by themselves. Neither is there any 
resemblance to found in the manners, customs, 
physical chdtECter, or religious creeds of the two 
people. ThejfC ,.are, in fact, a colony of Jews in 
China, whose ^trance can be traced beyond the 
Christian era ; who use the Hebrew language ; who 
abstain from swine’s flesh, the great article of Chi- 
nese food ; use circumcision, and celebrate the Pass- 
over, neither of which the Chinese know any thing 
about ; and it may, therefore, fairly be concluded, 
that they are neither Jews, Hindoos, nor Egyptians, 
but an original people, who have kept themselves 
more unmixed with other nations than any people 
existing on the face of the earth. (Barrow’s Zra- 
X}ch in China. Marshinan’s Claw Sinica.) 

Pauw, and some other writers, are of opinion, that probabli 
they proceeded originally from the heights of Tartary. Ori^nn. 
It is, m fact, obvious enough, lliat the Tartars and 
Chinese are one and the same race ; and the only 
question seems to be, whether the latter, guided by 
the mountuin-streanis, descended from the bleak and 
barren elevations of 1 artary, wJiicJi, bulging out of 
the general surface of the eurtli, have* been compar- 
ed with the boss of a shield, to the fertile plains and 
temperate climate of China ? or, whether the former 
Bi'e swarms sent off by an over-abundant population, 
and driven into the mountains i The former suppo- 
, sition will be regarded, perhaps, as tbi* more proba- 
ble of the two. In all the institutions which the 
change from u pastoral to an agricultural state would 
necessarily require, the ancient manners and customs 
of the Hyperborean Scythians, as described by He- 
rodotus, are still discernible among the Chinese. A 
Chinese city is nothing more than a Tartar camp, 
surrounded by mounds of earth, to preserve them- 
selves and cattle from the depredations of neigh- 
bouring tribes, and nocturnal attacks of wolves and 
other wild beasts ; and a Chinese habitation, the 
Tartar tent, with its sweeping roof supported by 
poles, excepting that the Chinese have cased their 
walls with brick, and tiled the roofs of their houses. 

When the famous barbarian Gengis-Khan made an 
irruption into tlie fertile plains of China, and took 
possession of a Chinese city, his soldiers immediate- 
ly set about pulling down the four walls of the 
houses, living the overhanging roofs supported on 
the .wooden columns, by which they were converted 
iOto excellent tents for tfacnisclvcs and horses. Yet 
such is the facility with which Chinese and Tartars 
amalgamate", that although this celebrated barbarian 
could neither read nor write apy language, he listen- 
ed to the advi^ oF die coo(|Ui^red,— became sensi- 
ble of the changeof situation in which he found him- 
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Chin*, gelf,— did every thing he could to repair the errors 
^ he had committed, -^nd both he and his successors 
left good names behind them in the annals of the 
country. In like manner the present Mantchoo Tar- 
* tars, who lived in tejots, and subsisted on their cat- 
tle and by hunting, immediately accommodated 
themselves to the manners, the customs, and the in- 
stitutions of China, preserving nothing of their own, 
not even their religion, and scarcely a vestige of an- 
cient superstitions that do not coincide with those of 
the. Chinese, — one of the most singular of which is, 
their agreement in the birth of man and of the scr- 
pent-woman, and the universal use and estimation of 
the ancient Scythian emblem of the dragon. Next 
to the Chinese, the l urks seem tq^^^ave preserved 
most of),ti]^ character and customs of the ancient 
Scythiati^rpm whence they sprung, and the Turks ^ 
arc Tarta^S■ Some German author has pointed out 
a similarity between the Turks and Chinese in seven- 
teen different customs ; he might have extended the 
parallel to more than twice that number. — [llechcr* 
dies snr les Chinoisy 8^'c. par M. de Pauw.) 

Aniiijuity It has long been objected in Europe against the 
j'n i ii»s- authenticity of tlie early part of Chinese history, that 
it ahoLinds with absurd fictions and irreconcileable 
contradictions ; and that it sets up a chronology and 
cosmogony at variance with the sacred writings, and 
the generally received opmiohs of mankind^ This, 
however, is not the (act with regard to Chinese his- 
tory in its pure and original state, divested of the 
reveries of Fe or Budh, which the priests of this sect 
imported with their religion, and (bund means to 
propagate among^the vulgar. The Hindoo periods of 
the creation ond destruelion of tJie universe,— the 
miraculous conceptfons, — and all the absurd stories 
of gods, demi-gods, and heroes, are scouted by the 
learned of China. The period they assign for the 
commencement of their civilization, is perfectly con- 
sistent with the time when, according to lioly writ, 
the great catastrophe befel tiic earth ; and though 
they are unable to establish the truth of the early 
part\)f it by any concurring contemporancoiis histo- 
ries of other countries, yet neither can any extra^ 
ncous authority be produced to contradict theirs ; tlio 
probabttity, therefore, of the truth or falsehood, must 
rest bh the interhal evidence of their own history, 
and the manner in which that history has been com- 
piled, preserved, and handed down to posterity. 

Wo may take it for granted, that when the Empe- 
ror Kaung-hee summoned to Pekin the most learn- 
ed men of the empire, for the purpose of translating 
into the Mantclioo language an abridged history of 
China, from the earliest times, those annals only 
wcjre consulted which were considered most authen- 
tic, namely, those which are compiled and published 
by the college of Pere Mailla was one of 

those missionaries who viewed the Chinese through 
the eye of prejudice less than nmst of the Jesuits. 
He was employed by the Ein^^rcif in making a sur- 
vey oV the empire, which co^ him md his colleagues 
the labour of ten years ; he passed years 

of his life in the country, and generally about tlie 
court, during which time he made bimtelf perfectly 
acqiiainted with the Mantchoo ai^d 'tlm Chinese lan- 
guages. When, therefore, Koung-hee undertook the 


laudajble design of giving to his Mantchoo subjects rhino, 
an authenticated history of China in their own Ian- ' 
guage, Pere Mailla conceived the idea of proceed- 
ing p^i fassu with a ttanslution of the same work 
into Friedch ; and having lived to complete thil' Her- 
culean labour, it was published at Paris, aftei' many 
difficulties and delays, by the AbbeGrozier, in four- 
teen large quarto volumes, under the title of llis» 
ioire Generate de la Chined 

The liistory of China commences, in fact, at a pe- 
riod not much more than 3000 years before the birth 
of Christ, by describing the little horde, from whence 
the Chinese had their origin, to be in as barbarous 
and savage a state as can well be imagined ; roving 
among the forests of Slien-see^ just at the foot of the 
Tartar mountains, — without houses, — without any 
clothing but the skins of animals, — without fire to 
dress their victuals, — subsisting on the spoils of the 
chace, on roots and insects. Their chief, of the 
name of Yoo-isou-shey induced them td settle on this 
spot, and they made themselves huts of the boughs 
of trees. Under the next chief, Hivee-sin-shcey the 
grand discovery of fire was efiected, by tne accident- 
al friction of two pieces of dry wood. He taught the 
people to look up to Tieny the great creating, pre- 
serving, and destroying power ; and he invented a 
method of registering time and events, by making 
certain knots on thongs or cords twisted out of the 
bark of trees. Next to him followed Fo-hee, who 
separated the people into classes or tribes, giving to 
each a particular name ; discovered iron ; appointed 
certain days to show their gratitude to heaven, by 
offering the first fruits of the earth ; and invented 
the Ye-khtg or Kouay which superseded the knotted 
cords. Fo-hee reigned 11 J years, and his tomb is 
shown at Tchin-choo, in the province of Shen- 
see, at this day. His successor, Chin-nongy invented 
the plough, and from that moment the civilization of 
China proceeds by rapid but progressive steps. 

As the early history of every ancient people is more 
or less vitiated by fable, we ought not to be more fas- 
tidious or less indulgent towards the marvellous in 
that of China, than we are towards Egyptian, Greek, 
or Roman history. The main facts may be true, 
though the details are incorrect; and though the 
accidental discovery of fire may not have happened 
under Swee-giii-shee, yet it probably was first com- 
municated by the friction of two sticks, which, at 
this day, is a common method among almost all sa- 
vages of producing fire. Nor is it perhaps strictly 
correct that Fo-hee made the accidental discovery 
of iron, by having burnt a quantity of wood on a 
brown earth, any iborc than tliat the Phenicians dis- 
covered the mode of making glass burning green 
wood on Bond yet there is nothing improbable, 
neit|l^ in the one nor the other, that these two pro- 
cesses firrt led to the discovery of both. And if it 
be objected against the history, that the reign of a 
hundred and fifteen years exceeds the usual period 
of human existence, it should be recollected, at the 
same time, that su.<;h an instance is as nothing, when 
compared witli thiise contemporaneous ones record- 
ed in biblical history. 'Hius also considerable 
lowances are to be deducted from the scientific dis- 
coveries of Chin-neng in botany, when w;e read of 
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China, his liaving in one day discovered no less than sevea^ 
difercnt specie^ of plants that were of a poisonoi^B 
natural and seventy others that were antidotes agaiiiat 
their baneful eifects. 

The next sovereign, Hoang-tee, was an U8uim|^S 
but during his reign the Chinese ai'e stated to love 
made a very rapid progress in the arts and conve- 
niences of civilised life ; and to his lady, See-ling- 
ahee, is ascribed the honour of having first observed 
the silk produced by the worms, of unravelling their 
coccoons, and working the fine filaments into* a web 
of cloth* The tomb of Hoang-tee is also kept up 
to this day in the province of Shen-see. 

From these few recorded facts, out of a multitude 
stated by Chinese historians, wc think it may be in- 
ferred, that at a very distant period, and at tlie ear- 
liest dawn of civilization, a small horde of Tartars, 
descending from their elevated regions, seated them- 
selves on the plains of Shen-see, at the foot of the 
mountains ; aM, under the guidance of u succession 
of intelligent chiefs, changed tlie pastoral and vena- 
V torial life for one more stationary, and at length be- 

came cultivators of the soil, and spread themselves 
. over the fine fertile regions, now known by the name 

' ' of Chino* (Hist. Gen. de la Chines par P. Mailla.) 

Authentid- 8oine*doubt8 have been entertained with regard 
ty of their to the authenticity of that part of Chinese history 
which relates to the reign of ihe three first sove- 
reigns, JFo-Ae, Ckin^nongf and Haang-iee, which is 
supposed to have been contained in a book called 
the San^en ; and of the five following reighs, end- 
ing witli the joint government of Yao and Ckurif as 
detailed in another work named the Ou*tien. Of 
the' first of these works the Chinese avow that no- 
thing is known « and ail that remained of the second 
was an imperfect fragment preserved by being in- 
serted at the head of one of their most ancient, and 
most valued books, called tlie Shoo-King^ of which 
we have a translation, or rather a bad paraphrase, by 
Pere Oaubil* This fragment relates chiefiy to the 
reign of Yao and Chun. The rest of the Shoo-king 
contains an abridged history of the empire from the 
joint reign of these two sovereigns, down to tlie time 
of Confucius, •^eing a compilation by this celebrat- 
ed sage* The authenticity of the l^oo-king must, 
however,. depend on two circumstances; first, whe- 
ther it is the same that was composed by Con^cius; 
and, secondly, whether the materials which tliis sago 
possessjGid were authentic* If he really had copies 
of tlie Sam^en ahd Ou^iien^ the Shoo-king may fair- 
ly be xlassed with the history of Herodotus, with 
whom Confucius was contemporary,-^ the Chinese 
historian Imving^the additional advim^e of previous 
written recorda. But, admitting this to have been 
the case, there is still an awkward and suspicious 
chasm in the hUtoiy of China, the ci^i|e of vybich 
draws largely oo our faith. The Emperor Cbn* 
whang-tee, of the dynasty of Tskh reducing, as 
we before observed, the refractory provinces, con- 
ceived the mad scheme of destroying all the writings 
of the empire, under the idea of Commencing a new 
set of annais with his own reign, in order tliat poste- 
rity might consider him as the tbunder of the empire. 
Some sixty years after thiif ftpbarous decree tmd 
bees carried into executiqi^lt^ successor, desirous 



as far as might be possible to repair the injury, held 
out great rewards to those who could prpduce any 
part of the annals of the empire, more CRpecially thS 
hundred chapters of the Shoo-king. After some 
time a copy of the Shoo-king was procured in this' 
manner. All ancient writings, and those of Confuchis 
in particular, were comprised in short sentences, 
forming a kind of poetry, not unlike the Proverbs of 
Solomon ; and they were in the memoiy of most 
persons then, as they are now, who had any preten- 
sions to literature ; but sixty years having been suf- 
fered to elapse before any encouragement was held 
forth for the revival of letters, most of those who 
had known the Shoo^lcing were either dead, or so 
old as to have lost the recollection of it. At length, 
however, a man named Foo-seng, of the age of ninety 
and upwards, was discovered, who, in earlier life, 
could repeat the whole Shoo- king by heart. To this 
man the historiographers of tlie empire were sent : 
but liis articulation was so imperfect, and he was 
unable to write, that the parts of it which he recol- 
lected could only be obtained through the medium 
of his daughter, who, having received the words from 
her father, repeated them to the historians. Jn this 
way they proceeded, until twenty-nine of the books 
or sections of the Shoo-king had been committed 
to writing, which Foo-seng had comprehended in 
twenty-five ; but here they were compelled to stop, 
the infirmities of Foo-seng not allowing him to pro- 
ceed. A document thus obtained, did not pass for 
genuine among the learned ; yet were eager to 
procure copies of it, to compare such passages as 
each might recollect to have heard their fathers re- 
peat. The early annals of China, however, do not 
rest solely on this record. Half a century after this, a 
prince of Loo, in pulling down an old building (some 
say the house in which Confucius lived), to erect on 
its sice o temple in honour of that philosopher, dis- 
covered in one of the walls an imperfect copy of the 
Shoo-kingf with two other works of Confucius. They 
were much devoured by ihe worms, and written in a 
character which had gone out of use* The learned 
men were assembled to collate this newly discovered 
copy with that taken from Foo-seng’s recollection, 
and it is said that they did not materially ex- 

cept in the division into chapters* They thei^efore 
proceeded in decyphering the remaining part of the 
characters, and, ai'ter much time and labour, obtain- 
ed twenty-nine complete articles, in addition to the 
twenty-nine recollected by Foo-seng, making the 
fifty-eight chapters of which the Bhoo^king at the 
present day is composed* 

The story is told by Chinese writers with some 
variations ; but it is a common faying, that “ both 
the ancient and modern Shoo-king were taken from 
the wall of a house.*’ According to sbme, the old 
man, Fop;seng hid a copy of the boolc within the 
wall of his house, and, to avoid the rigour of the per- 
secution chat was carried on against men of letters^ 
put out his own eyes and afiected idiolism. * *l'he 
whole stoiy, however, is not very consistent, and it 
hi^ be^ conpecture^ that it fras invented as a salvo 
to tho mcrrtiiied vanity of the Chinese, who were un- 
able to make out a connected series of annals from 
a high ontiquify; and that, in fact, Confucius was 
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Chiiia. the first regular historian of the einpirey and proba- 
bly the person who first led them on rapidly to a 
state of civilization. One thing, at least, is perFect- 
. ly well ascertained ; no writings of any description 
- -^prior to those ascribed to Confucius, exist in China. 
Where the Shoo^king terminated, Confucius com- 
xneoced his own annms, called the TchunAouy which 
carried down the history of the empire to his own 
time; and, of this work, a copy had been secreted 
by one of the historiographers. Many other manu- 
scripts were from time to time brought in, from 
which were selected all that belonged to the history 
of the empire, by a commission, of which T&e-ma- 
Uin was placed at the head ; after his death, his son 
Tse-ma-isien completed this great work about a cen- 
tury before the Christian era, which is still extant, 
and its author considered and known by the name 
of the Rfi^torer oj History, From that period to the 
present time, there ems to be no reason to doubt 
the authenticity of Chinese history, or to accuse it 
of undue partiality. The history of a dynasty is not 
made |)ublic from authority, until that dynasty has 
ceased to reign ; and it docs not appear that any 
injustice is done or attempted by the succeeding 
dynasty. Some of the atrocities of Gengis Khan 
are related on his first incursion into China, but 
amp^MU^ticc is done to him and to his succe8sor84 
An^HV present Tartar dynasty, in publishing the 
amiaUof tliat of Ming, whom they displaced, does 
not appear to have done it any violent injustice. 
This event occurred under the eye of several Euro- 
pean missionaries, then resident in the capital ; and, 
by their concurring testimonies, the affairs of the 
empire were left, as tlic Ciiinese statv, to priests, 
and eunuchs, and jugglers; and it is favourable to the 
character of the college of Han-lin, tliat, for the sake 
* of accuracy, the hi.story of the dynasty of Ming was 
retarded for some time by the Chinese mcmbi rs re- 
fusing to allow the Tartar race, then on the throne, 
the title of imperial, until the last remaining pnucc 
of the family of Ming should be extinct ; but the 
Tartars insisted on dating the commencement of 
their own dynasty from the day they were in posses- 
sion of Pekin ; to which at length the Chinese mem- 
bers were reluctantly compelled to assent. In the 
instance of Gengis-kluin, tliey were more success- 
ful. The name of this marauder does not appear in 
the list of Chinese Emperors, nor those of the two 
next in succession, Ogdai-khan, and Menko-khan, 
though their exploits are amply detailed in Chinese 
history. The Mongoo dynasty commences only with 
Kublai-khnn, who was not declared emperor till the 
death of the la^t remaining brunch of the family of 
Song, Their account of these Tartors is probably 
very correct. They hod neitlicr treasure to pay 
their troops, nor magazines of provisions for their 
subsistence. 1'bey lived by the chace and by plun- 
der, driving before them large herds of cattle, whose 
flesh served tliein for food when other supplies fail- 
ed, and their skins for clothing. They put to death 
men, women, and children, witbo^ compunction, 
plunidering the towns and viltagee through which 
they passed, and' carrying off tho young women ; and 
when the Chinese took up a tiWtmg position in the 
passes of the mountains, it was^e pogctice of Gen- 
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gis-khan to seize all the old men. women, and chU- Chiu, 
dren of the neighbouring country, and drive them 
forward at the head of his army, and thus approach- 
ing the Chinese under cover of their own friends and 
relations, succeed in coming upon them without their 
being able to strike a single blow. And it is add^, 
that, had it not been for the remonstrances of a Chi- 
nese who had united his fortunes to those of the in- 
vaders, Gengis-khan had determined to put to death 
all the agriculturists for plowing up the ground and 
destroying the grass, on which his numerous cavalry 
was to be subsisted. 

As their history relates solely to the internal 
events and transactions of the empire, and as their 
policy has been to exclude all communication with 
foreign nations, we have no means of verifying the 
facts tliat are related ; but it is in favour of their ac- 
curacy to find a fact recorded in the progress of a 
revolution brought about by a change of dynasty, 
winch is also related by an European, traveller, who 
was himself a party in the transactm, ami who is 
worthy of implicit credit in all that he states to have 
fallen under his own knowledge and observation 
Marco Polo stateSf that Sian^oo was taken by the 
Mongoos after a siege of three years, chiefly by 
the^ means ot machines made by his father and uncle, 
which hurled stones of three hundred pounds in 
weiglit; and it is recorded in the history of China, 
that the city of Siang-yang held out against the 
troops of Koublai-khan for four years, but was at 
length reduced bjr means of certain machmes for 
hurling stones oi an extraordinary weight, con- 
structed by one Alihaya, who had travelled to China 
from the western countries. 

Another insUnce of the fidelity of flic Chinese 
historians is affirmed by the faithful traveller Marco 
Polo. It is recorded that KubJai-khan adopted the 
Chinese manners and customs, and gave encourage- 
ment to the arts and sciences, commerce and manu- 
factures ; that he opened the ports of China to all 
foreigners ; that he sent embassies and expeditions 
to almost every part of tlie world, and received tri- 
bute from the sovereigns of Pung-kia-la (Bengal), 
Soo-ma-ta-la (Sumatra ), and Mal-Ja-kia (Malacca); 
subdued Corea, but failed in his expedition against 
Japan, or, as they call it, Ge-pun-quo, the kingdom 
of the rising sun ; ulJ of which will be found related 
in Marco Polo ; whose accuracy in relating what was 
told him, appears in another Chinese book called 
Fff-quo-kee, a history of the kingdom of Fo,;giving 
an account of the temples of India, visited Ho- 
chang or p^pst, in the fourth century, in which, 
among other things, is noticed the yells and musi- 
cal strains made by invisible spirits in the great de- 
sert of Sha-Qioo, to frighten and bewilder the tra- 
veller ; a flible repeated by Marco Polo, in speaking 
of the same deseft, nine hundred years after- 
wards (Hist. Gen , ; Morrison’s Dictionary : Marco 
Polo.) ^ 

But whether the ancient history ef China be true Goveni- 
or false, whether Yim or Chun were real or fictitious ment* 
pereonages, and Confucius the real author of the re- 
ligious, moral, and political maxims ascribed to theie 
sovereigns^/thc Chinese at least entertain no diHfota 
on ike subject ; and pa these maxims are <idl dieir 
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Chifuk Institutions founded, as we find them existing at the 
' present day. In all these institutions may be dis- 
covered the traces of a primaeval state of society. 
The fading features^ of the government still wear 
the stump of the first rude attempts to restrain sl^. 
vage man within the pale of social life; paternal 
solicitude and protection on the part of the chief; 
obedience and service on that of the people. The 
same principles which their history states to have 
regulated the pastoral tribes of Fo-hee on the plains 
of Shen-scc, 4000 years ago, actuate the measures 
of the Chinese government of the present day. A 
few modifications of the ancient patriarchal system 
has served to comrert tribes of hunters and shep- 
herds into a nation of agriculturists, and kept them 
so; for of all governments that the history of the 
world has made known, none have had that perma- 
nency and stability which China has enjoyed. Like 
other governments, the machine may occasionally 
have been enlarged ; a few wheels may have been 
added ; its movements sometimes disturbed ; its ope- 
rations impeded ; and a spring or a wheel injured or 
destroyed ; but the damage has soon been repaired, 
and without altering or improving the principles of^ 
the construction, llcbellion, revolution, and foreign 
conquest, have occasionally removed old families 
from, and placed new ones on, the vacant throne r 
and for a moment disturbed the movements of the 
machine, but a little time has generally restored the 
usual harmony of its operations. It becomes, there- 
fore, an object of interest to inquire, on what piin- 
ciplee and by what practice, the largest mass of po- 
pulation, which in any age or country has been united 
under one government, lias been kept together in 
one bond of union, for a perioct of time extending 
far beyond that at which the history of the earliest 
European nations may be said to commence. It 
has assuredly not been owing to the superior virtues 
of its princes ; for China has had its Ncros and Cali- 
gulas as well as Rome ; nor to the superior virtues 
of the people ; for Chinese morality consists more in 
profession than in practice ; and yet the affectation of 
superior virtues in the one, and of moral sentiment 
in the other, have gone far , in giving support to the 
system of government and securing the permanency 
of the ancient institutions of the country. 

Ancient usage, universally appealed to, is almost 
the only rule of conduct, and the only limitation or 
control prescribed to the executive authority vested 
in the monarch. The public voice is never heard, but 
the public opinion is sedulously courted by the so- 
vereigni and conveyed to every part of the empire 
through the medium of tlie Pekin Gazette* This 
vehicle of imperial panegyric is piAlished daily ; it 
is sent forth mto all the provl^es^ atid read in all 
the public taverns and tea-houses. It is one of the 
most powerful engines of state ; and , a ^rics of this 

E would explain the nature of the government, 

' tham all the moral maxims of antiquity on 
which it is supposed to i>e founded. Ihrough it are 
all the measures of the government, or rather of the 
sovereign, communicated to the public. If he fasts 
or leasts, promotes or degrades, levies or remits 
taxes, feeds the hun^j clothes the naked, rewards 
virtue, or punishes vice^ or ^ui,^ort, whatever laud- 


able action he may perform, it is announped in this china, 
state paper, with the motives and the rc^ns that' 
may have given rise to it. Every sentence of death, 
with an abstract of the charges and the trial, every 

mitigation of punishment, are also published in this^j - 

Gazette. 

The grand leading principle of this patriarchal 
Government is to place the Sovereign at as great 
a distance from the people, and as far removed from 
mortality, as hiunan invention could suggest. They 
not only stile him, the “ Son of Heaven,*' but be- 
lieve him to be of licnvenly descent ; and this super- 
stitious notion a|)pcared in a manner sufficiently re- 
markable, by the obstacles thrown in the way of tlie 
present Mantchoo dynasty, on account of their fa- 
mily not being able to trace their descent farther 
back tlmn eight generations ; a defect of ancient ori- 
gin, which was considered by the Chinese as a great 
reproach, Kaung-hee, aware of their prejudices, 
caused tlie genedogy of the Tartar family to be 
published in the Gazette. It stated that ** the 
daughter of heaven, descending on the borders of the 
lake Poulkouri, at the foot of the White Mountain, 
and eating some red-fruit that grows there, conceived, 
and bore a son, partaking of her nature, and endow- 
ed with wisdom, strength, and beauty ; that the peo- 
ple chose him for their Sovereign, and that ivqujilm 
were descended the present * Son of HeavsfdjHI^ho 
filled the throne of China." And this explSIation 
wiped away the reproach, and fully satisfied the 
subjects of* the “ celestial Empire." 

In the capacity of Sovereign, the Emperor of 
China is supposed to sustain two -distinct characters. 

The first is that of a High Priest, in which he, and 
he alone, mediates and intercedes with heaven for 
all the sins and misdeeds of bis people. In this cha- 
racter he only can officiate at solemn feasts, when 
heaven is to be propitiated by suitable oblations. He 
alone bos the merit of all the prosperity that the em- 
pire enjoys ; but he also affects to consider public ca- 
lamity to be the consequence of some act committed, 
or some duty neglected by him. When, therefore, in- 
surrections, famines, earthquakes, or inundations, af- 
flict the people, he affects the deepest humility, ap- 
pears in the meanest dress, strips the palace of its 
ornaments, and suspends all the Court amusements ; 
but even in this state of humiliation, he is held up 
as the peculiar object of heaven's attention, whether 
it be to punish or to bless. 

HU second character as i^overeignr of the Empire 
is that of the father and mother of his people.'^ 

In tills character,, i,t is supposed, that his subjects 
bear the same relation to him that he stands in to- 
wards Tien or heaven. His ministers or magistrates 
execute hU will, and arc supposed to be placed as 
agents between him and the people, in the same 
manner, as heaven has its agents to regulate the di- 
vine decrees op earth ; but all power, honour, offi- 
ces, and raoluments, emanate nom him alone, and 
are revocable at hJs pleasure. His prerogative is 
undefined and undivided, unrestrained by any writ- 
ten law, ' and checked only by ancient custom, 
strong nyen than .law. ** Heaven," says Confu- 
cius, nas bot two sons, earth has not two kings, a 
family has not two masters, sovereign power has not 

I 
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two difocton^-one God, otia ‘Emperor/* not for 
Chine alone,* but for all the earth, the rest of the 
Sovereigns being considered as his vassals. This 
doctrine was boldly avowed on the occasion of Lord 
' A.inherBt*8 embassy, when the ceremony of prostration 
was demanded, not as a mere ceremony, but as the 
sign aod seal of vassalage ; and, on this ground, was, 
of course, resisted. 

This self-created universal autocrat is not dnly 
the fountain of all honour in his wide dominions, but 
of all mercy. He is held up, on all occasions, as the 
mediator for his people, stepping in between the 
sentence of the law and the execution of it, and with 
a fatherly tenderness remitting a certain portion of 
the punishment which the law awards, and which the 
magistrate has no power to dispense with. If a ma- 
gistrate instructs the people, it is in the name of the 
Emperor ; if he dogs them for a misdemeanour, he 
remits a certain number of blows as the Emperor’s 
grac^; he orders his ministers to attend at all times 
to the complaints of the people ; and that none may 
be denied access to the chief magistrate of the dis- 
trict, a gong or drum is suspended at the outer gate 
of his d^welling, — but woe be to him who ventures 
to sound it without substantial reason — the Empe- 
ror’s grace would not save him from at least a dozen 
strokes of the bamboo. Navarette says that the 
judge’s drum at Nankin is covered with the hide of 
an elephant, and the drum-stick, a huge piece of 
timber, slung by strong ropes from the roof of the 
house. This poor Jesuit had a ready credulity to 
receive all forjitruth wlu'ch the Chinese told him. 

ITie name of the sovereign, however, rarely ap- 
pears but in an amiable light ; jioople hear of him 
only 08 distributing rewards, punishing opjiression, 
relieving the distresses of the poor, opening the 
public magazines in times of scarcity, and remitting 
all taxes where the state of the treasury will afibrd 
it. Thus, it appears, that Kien-lung, having re- 
ceived a report from the Board of Revenue, that a 
balance remained in the treasury of seventy millions 
of ounces of silver, issued an edict, by which he ex- 
empted all his people from one year’s tuxes. This 
is dl very good, and so is the whole theory of this 
arbitrary government, as delivered, in the following 
tescript, which the minister of Tiraour*khan put into 
the hands of this sovereign ; were but the practice 
conformable with it, we might call it truly Utopian. 

I . Study with eager attention the will of heaven. S. 
Be careful to tread in the steps of your ancestors, 
and to imitate their virtues. 3. Cease not to show 
your respect and gratitude to the august parents 
who gave you birth, 4. Watch over your people 
with a fatherly fondness. 5. In the exercise of so- 
vereign power, preserve an upright heart, and an 
elevated soul. 6. Be moderate in your pleasures. 

7- Drink little wine. 8. Do not lavish your trea- 
sures. 9. Extend your benefits tp men of merit. 
10. Make your justice formidable to criminals. 1\. 
Drive from your presence knaves and flatterers. 12. 
Cherish upright and sincere men, mi receive with 
temper their wise remonstrances. IjL Study the 
charatter of those you employ, aqd proportion their 
employments to their talents. 14. Jftegutate your 
time to your Occupations, so that they mpy suit each 
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other. 15. Let not a day pass without studying the 
maxims of the andents. And he concludes by ob- 
serving that, by putting in practice these fifteen 
precepts, he would secure to himbclf a happy reign, 
ittid to hii people prosperity and the blessings of peace. 

In Kaung-li^S declaration on the appointment of 
his successor, 8 Short time previous to his death, he 
observes, that' the true way for a sovereign to per- 
form his essential duty towards heaven and the me- 
moiy of bis ancestors, is to procure for the people 
peace and plenty ; to make hU own happiness con- 
sist in the happiness of the people, and his own heart 
the heart of the wlrole state;” and he adds, ** al- 
thou]^, since 1 have occupied the throne, 1 cannot 
say that I have succeeded in changing the bad cus- 
toms, and reforming the morals of my people ; al- 
though I may not have been fortunate enough to 
give plenty to every family, or the necessaries of 
life to every individual, yet 1 may venture to assert, 
that, during my long reign, I have had juo other view 
than to procure for the empire a solid^eace, and to 
render all my people satisfied in their respective 
conditions. During my whole reign, 1 have caused 
the death of no one without a sufficient reason. 1 
have never ventured unon any useless expence to be 
defrayed from the public treasury ; it is the blood of 
the people. 1 have drawn nothing from it that was 
not necessary for the subsistence of the army, and 
for relieving the calamities of faraime,” &c. 

The ancient aod established maxims of filial piety 
form, however, the grand basis of the Chinese go- 
va'Dment. Every son is supposed to hold the same 
relation to his father that the people do to the so- 
vereign ; and the same unnatural and unwarrantable 
power which is given to the father over his children 
could not consistently be withheld from the empe- 
ror. No wickedness or unnatural treatment can, on 
the part of the parent, relieve a son from his duties. 
The merit of every good action performed by the 
son is ascribed to the education given to him by the 
father, but the son bears his own disgrace. In like 
manner, the sovereign receives the wbple merit of 
the country’s prosperity, but his ministers incur the 
disgrace of all its misfortunes. To be consistent in 
thus placing tiie young and vigorous nt the^mercy 
of the old and feeble, the Emperor afiects to pay the 
same homage and obedience to ins mother, that are 
due from children towards their parents. The effect 
of tills state morality, destructive of all real senti- 
ment, is that of rendering every man a slave to some 
other, and establishing a system of tyranny, descend- . 
ing in an uninterrupted chain from the Emperor 
down to the meanest peasant. But this is not the 
worst ; every man distrusts his neighbour ; because 
every man is kndwn 10 assume a character that does 
not belong tt> Rnd constantly to act the hypo- 
crite in public. 

The jealousy and suspicion which prevails from 
the sovereign on the throne to the lowest of llie ma- 
gistrates, evince how little they trust to the fine 
maxims of morality, by which it is pretended tlio 
throne is supported, and the happiness of the people 
secured. No magfrtrate, for instance, can hold an 
employment in a district where he has relations ; 
he cannot marry in that district; he canuol pur- 
K 
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China* chase lands in it ; if bis father or liis mother shoi^d 
die, he must immediately resign his mploymcnl: to 
fiilfil tlie duties whiqb o son owes to his ^parents, 
which cease not wirih life ; and, at alj^^ents, 
removed ajt the end of three years. ^ jjo two rea^ 
tions^ithm the fourth degree together at 

th^ flame board. In each of tjse tSW Boards, winch 
flit in Pekin, there is a censor, who has no deliber^ 
ti?e voice, but listens to their discussions, makafl bis 
remarks, and, like our speakei in the House oTCoftt- 
xnons, keeps them in 'older, refers to precedents* Ae. 
]Se is supposed to be the confidential servant rf the 
Sovereign, from whom he is informed of what is go- 
ing on, and what are the scntimtots of the several 
members. These six Co4aoh may be considered as 
impotial spies, and they form an extraordinary board 
called Too4che-yven^ whose diief business is that of 
dispatching thtir vi itors or sub-censors to all parts 
of the empire, to examine into and report upon the 
conduct of the several officers, and to discover whe- 
ther any and what nbuses are alleged against them ; 
and, to complete the system of et^pionage, persons 
arc invited to send up informations against the offi- 
cers of government, all of which are registered in 
this extraordinary tribunal. 

In this precarious situation, a magistrate ma} con- 
sider hhttflelf fortunate if he escapes the shafth of 
private malice, or retires from office without having 
inci^rred disgrace or some more serious puni«^hnunt 
for tiuf cpmmksion Of some fault, or the dciehction 
of flobm duty; for, where the offices of state are open 
to the lowest of the people, when possessed of tlie re- 
quisite qualifications, the candidates foi employment 
become so numeioub, that every trifling fault is laid 
hold of to create a vacancy; and tlicbc fic(|u(nt lo- 
roovals and degradations fall in precisely with the 
system of the government, which is to break dow n 
all connection between the officers and the pi ople, 
and to turn the respect and veneration of the 1 tU(.i 
exclusively to the Sovereign. On the 'same piiiui- 
ple, it is supposed that the extortions and malversa- 
tions of officers high in the goveinnicnt are fri^^uent- 
ly winked at, until, at a propei season, the Imud of 
power lays hold of the treasure corruptly obtained, 
and gala rid, in a legal manner, of the whole funuly 
of the dehoqueOt. It is true, a magistrate in China 
is tried by Inf brother magistrates, but when tlie 
Sorflreign is the accuser, as is generally the case 
wliere an officer of state is the accused, the result is 
^pictty certain. The favourite and piincipgl adviser 
of the late Kien-Lung was brought to trial by the 
present ^niporor Kia-Kmg on charges of the most 
frivolous''matuiir, os that of having walked through 
the middle gate, which is alon0ii|^etved foi the Em- 
peror, having a pearl in bis possession larger than 
any belonging to the iinperjal^fiun%, drc. , but the 
obje ct w us answered ; he was condaijfed to deaths 
luh u bote property* which was immense, confiscated, 
all bis relations dismisspd from their employments, 
and babished into Toirtary. We may form a tolera- 
bly correct opinion of the manner in which the cri- 
minal courts administer justice in cases wherein the 
Emperor is personally concci ued, llioin the trials tBa|; 
took place in consequence the recent attieibpt 
tliat was made to assassinittB^a King. He An- 
nounces to the public a revQHy%kes blame to him- 


self,^ abnflei liii ministers for fStetr negligence^ to 
which he Bflcrihefl his mkfortun^ and ends his pro- 
clamation in a sttain of self^reproadi, and great by- 
pocritical bumiOty. As the greater part (it 
handM^nf rebeb who attempted to storm the palace 
were killed in the act, and the rest that were taken 
put to death, some by beheading, others by a dow 
and lingering' process, some hacked and mutilated 
in the public market-place, and others cat into ten 
tliousand pieces,” it might be supposed that here tlie 
business ended ; no such thing. 'Hie Emperor, in 
bis proclamation, denounces a particular sect which 
once caused a revolt in four provinces that took 
eight years to subdue ; hence the country magi- 
strates, to make amends for the carelessness of Me 
ministers, persecuted all sects, and among others 
the Cliribtians. One of the magistrates had the 
^courage to send to the capital a spirited remon- 
strance, in which he stated that many innocent per- 
sons had been brought to trial, tortured, and suffor- 
ed death ; that numberki were unjustly confined, 
passed from couit to court, after being put to the 
torlme under pretence of preparation foi timl , and 
that tlity wetc finally libi rated, without tiial, after 
tliLir health uns dt stroked, and thtir property wasted. 
The whole document exhibits a melancholy picture 
of abuses in the administration of the criminal juris- 
prudence of tins supposed virtuous and humane na- 
tion. 

llic admini'^tuition of the government is conduct- 
ed by SIX drpaitinents, to each of which there is a 
president and a ciituin number of members, forming 
so man} boaids simikii to those of our Admiralty 
and Trc isury ilocuds md tiie six presidents form 
a distinct hoaid of thcniMlvcs, which, with certain 
Piinccs ol tlie Blood iiia\ bt called the extraordi- 
naiy C t)unril of the Mate. 1 acli boaid sends out its 
ap|)ro[)naie officers, to (verj pait of the Empire, 
with and from whom it Jias to correspond, and re- 
ceive reports , dbstiacts ot which, and of all lU pro- 
ceedings, are daily laid before the Emperor by one 
of the Lollaos or V esu v nts, whom he generally se^ 
Iccts as his fdvouute at d < onhdcnlial minister and 
adviser. Tht icspective duties, of these boards are 
so interwoven with the laws ot the Empire, that a 
brief view of the laws will best explain the nature of 
the executive governments. (GVozier and Du Halde’s 
Hist, China — M4m juries C4iMo;«.-«MacBrtncy s 
JournaL — Staunton's Authentic Account of au Em~ 
hastu, &c , — Barrowfl Trivels in China,) 

When Pauw observed that China was governed by L 
the whip and the bamboo, he was not aware of the 
theoretical application of these biotruincnts^ espe- 
cially the lattcr^f lo the whole code of civil and cri- 
minal law. The remark was not meimt to extend 
beyond the practical application of tlim machines 
to the human body, wbichi it must Be owned, 
are effisetuai aids towards the esMB^Ameat oC a strict 
police^ edd^lfoat they are freely ^qneugh administered 
in keepings ^e peace amongthe lower orders,; but 
tbeir uiMf m this way is by no means 00 extensive as 
is gen(9^y supposed, and as tibe tetter of the law 
would to imply. This mat empire may, not- 
withsii|Mh^^ Be aptly eneiig£|pinpiuM to a great 
school, of wmdl the bagistram are the masters, and 
the people the flcholars. The bamboo is the ferula, 
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Cbma. and card is taken ikk the cliiU aUtall not be BpqU^ 
by flparii^ the fhti Mnal^ ia not 

used mei^ly f(Mr in the funda- 

mental Imb oi^ the empire, it fmos the scale by 
‘which all j^niihments arc supposed to be p^Mtion- 
ed to criinjss committed^ and which are wefully 
dealt. out by Weight and ifel^ureV And here also we 
reoo^hito the wdtk of an ancient people in a rude 
state of BOciety« In a i^tnali family, or a community 
conriattng of a pertain number of families, it may 
just be po8Stbid‘ lb adapt the penalties of the laws 
in & just proportion to the f^itnes against which they 
are denounced but the continuance of such a sys- 
tem in an overgrown commonwealth affords no proof 
of refined or extensive notions of jurisprudence. 
Punishment, as an example to deter oilicrs from the 
commission of crimes, would seem indeed to be less 
the object of Chinese legislation, than that of sa- 
tisfying the claims of rigid justice ; to wipe off a 
certain degree of crime by the infliction of a propor- 
tionate degree of suffering. 

The code of Jaws called the Lcu-lee hss undergone 
several changes by different dynasties, but the prin- 
ciple of the law'8 has remained the same. This book 
is to China wliat “ Burns's is in Irlnghnid, and 

is familiar to all who have any pretensions to litera- 
ture. “ The magistrates and tlie people,” says the 
Emperor 8un-chee, ‘‘ look up with «awe and submis- 
sion to the justice of these inslilutions.” An Eu- 
ropean will regard them w ith difll rent Ibelings, The 
frequency and the severify of < orporal punishments, 
if literally inflicted, would be slioeking and disgust- 
ing ; but, as Sir G. Slaiinlo!) has observed, there 
are so many grounds of miiigatioii, ."^o many excep- 
tions in favour of parli(’ular el.issi s, and in consider- 
ation of peculiar circuinsi.inees. that the penal sys- 
tem, in fact, almost entirely abandons that part of 
its outward and appaient < biinicter.” The same ob- 
servation will apply the |)eiinlly of death, w hich 
appears to be affixed to ciin.es wlmsf ononnity tire 
not such as would be deemed w orthy of this extreme 
of punishment in the most sanguiniiiy code of Eu- 
rope; for if we arc to judge from the very email 
comparative number of' criminal.s that are annually 
executed, one of two conclusions must necessarily 
be drawn, either that capital oflences are very rare, 
or th^ ihtl laws are very lenient. Pere Amiot says, 
that, in the list of criminals under sentence of' 

death, and hitified by the emperor, amounted to 134>S 
persons, whfeh, he observes, was considered to be 
unusually great. It is about' one in 108 , 000 . at which 
rate nottnore ih^ 160 would sulfer annually in the 
whole popiMation of (jroat Britain and Ireland. 

The number of blows to be ipflicted w^itb the bam- 
boo may not only be oimaid^ed itt Use measure or 
scale of crimes, but as regulating also the niode or 
practice of punisbibf^l^ 3^ btler the law, se- 
vere as. it may d^minci^tioiii^ is more 

lenient in blMaof nominal 

punishment are jpl^lG^i^y And 100 

to 404 and, in many oaaes, these td|Pl 4^ redeem- 
able by fine* ■■ . 

This bamboo, that makes soi; j^anspimiioas a figure 
in the Chii^e codtt# Umite* ^Ifwltdiwo sizes ; 
the larger S ftmS in mchea brood, 
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and a inch^thtek, weighing 2f poinds ; thesmaUer China, 
the same lengtbif inches broad, and 1 j- thick, 
weight aboiit l|>j^und. 

, 'The ormiore properly the is a wooden 

^collar iiecki/d feet long, 2 feet 9 inches 

^broad, brdmvy cases 33 pounds. 

all crimibals are con- 
fined, is 46ij^)w;i»igjbing 6^ pounds ; besides 

whicii they use wooadn handcufib and iron fetters. 

Vl^^ibus kinds of torture, of the hands, feet, ankles, 

&e:; ire made use of to extort evidence or confes- 
sion ; but it is not permitted to put the question by 
torture to those who belong to any of the eight pri- 
vileged classes, in consideration of the respect due 
to their character ; nor to those who have attained 
their 70 th year, in cofS^eratjon of their advanced 
.age ; nor to those who have not exceeded their 15th 
year, out of indulgence to their tender youth ; nor, 
lastly, io those who labour under any permanent dis- 
ease or infirmity, out of commiseration for their si- 
tuation and sufferings. The eight privileged orders 
spring out of, 1. Imperial blood and connexions. 

Jji. Long service. 3. Illustrious actions. 4.^' Extra- 
ordinary wisdom. 5. Great abilities. Q* Zeal and 
assiduity. 7. Nobility of the first, second, and third 
rank. 8. Birth — all of which, excepting the first, se- 
venth,^ and eighth, have not, in fact, any existence. 

Their chief privilege consists in not being liable to 
be tried for any ofibnee without a specification of the 
crime being laid before the emperor, and his express 
commands issued for that purpose. ' 

There are five degrees of punishment. 

The first degree is a moderate correction inflicted 
with the lesser bamboo, “ in order that the trans- 
gressor of’ the Jaw may entertain a sense of shame 
for bus past, and receive a salutary admonition with 
rospt'ct to Jiis future conduct.” This correction ex- 
tenils from ten to fifty blows ; the first, in practice, 
reduced to four by the emperor's graCo ;’the last ne- . 
ver exceeds twenty blows. 

Tile second class of punishments extends from 
sixty to u hundred blows, of which from twenty to 
forty are actually inflicted. 

The third division is that of temporary banish- 
ment to any distance hot exceeding 5(X) lee (about 
150 miles), with the view of affording oppertuni- 
tics of repentance and amcndnieot,*' and it extends 
from one to three years' banishment. 

The fourth degree pf punishment is that of j^arpe- 
tual banishment, which is reserved for the 
siderable offences, and extends to the.disjpm of 
2000 and even SOOO^ee, with 100 bloi^i^B of ^j^boo. 

The fifth and ultimate punishment wfaicli ih,e Jaws 
ordain, is dQi|ttliy/, either hy Btrangulatibn or deooiia- 
tioiu ' “• ' 

At the code are placed Hn oflences of 

a 1. RcbcUiony defined an at- 

' tempt to violate the divine order of things on earth. 

2* DUtoyedty^ an attempt to destroy the imperial pa- 
laces; temploB, or tombs. 3. Denriion to a foreign 
power. 4. Parricide^ or the murder of parents, un- 
cle^ aunt, grandfather, or grandmother. 5. Massacre^ 
or the murder .{^ three or more persons in one (h- 
nifl/. 6. Saci^egty or stealing from the ti^leaany 
lacii'd article, or anything in the immedM^ use of 
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^ the Mvereign. ?. or oe^enceiand dUre* 

' apect of parents. 8. Ditcord in ^mSies, or a breMt 
of the Icgal^or natural ties, fbunded on con^ctions 
by blood or marriage. 9, /nwmc^ltjMunBt tbt^ 
magistrates. M. Jncett, or eohdb^tj^^^^sons re- 


lated in ai^efthe degrees to 1 


,pro. 


Xbere if reason to beUera that these pecu- 
niary conontita&kns of ji^aBisheaWts brin^ considera- 
ble sums into the treamrye 

The ^•tsii^4eu^lee embraces an epi^me of the 
wholOi/^Rem of goyernment, and of civil and crimi- 
nal junsprudence. Besides the introductory partp 


hibited. And these crim^ ai^ ^ placed , rvliich contains a general view of the laws, the code 

at the head of the code^^rom tkbirlmnff of so hein^ consists of six principal divnions, corresponding with 
ous a kind, that, when the offence is capital, the six supreme boards or departments, by which the 

enipted from the benefit of any act of genen|||3||f^ general administration of the empire is conducted 

to dreadlm vBms, ^ - 


,1 


don> and that the people may learn 
avoid them, 

OiFences committed by officers of government/ 
which, in ordinary oases, are punishable by the bam- 
boo, are commutable for fine or degradation, accord- 
ing to the number of blows to which they are nomi- , 
nwy liable. Thus, if publicly offending, instead 
60 blows, they forfeit a year’s salary ; and, instead of^ 
a hundred, lose four degrees of rank, and are rjemov- 
od from their situation. If the offence be of a pri- 
vate nature, the punishment is doubled. The only 
male descendant nf parents or grandparents, who are 
aged and infirm men, whose age exceeds 70, 'and 
youths under l6, are entitled to the indulgence of 
commuting the punishment awarded by law. Wo- 
men too may have the sentence of banishment remit- 
ted on payment of a fine ; and, when convicted of 
offences punishdlfle with the bamboo, they are per- 
mitted to retain a single upper garment while the pu- 
nishment is inflicted, except m cases of adultery, 
when they shall be allowed toe lower garment only.” 

The following table exhibits C scale of pecuniary 
redemption, in coses not legally excluded from the 
benefit of general acts of grace and pardon. They 
are not necessarily redeemable ; but, by edict of 
Ki€n Lung, may be made so upon petition. 


Rank of the party offending. 

An officer above the 4th rank 
■ — - of the 4th rank 
. ofthe5thor6thrank 


Scnteocc. 


— ■ >"■- of the 7to, or any 
inferior rank, or a doctor 
-of literature 
A gr^ua^ or licenciate 
A private individual 

An officer above the 4th rank' 

■■ of the 4th rank 

— ■ of the 5 th or 6th rank 

■ — ■■■ of the 7th, or any 
inferior rapk» or a doctor 
of literature 

^ graduate or licenciate 
A private individual 

An officer above the 4th rankT 

of the 4th rank 

of the 5th or 6th rank 
*"■ of toe 7th or any 

mferior rank, or o doctor 
of literature 

A graduate or licencihto 
A pi ivate individual . < 


Death by 
^ btrangula- I 
tion or de-"' 
collation. 


Pecuniary 

Commuta- 

titin. 

Oz of Skir. 

^ 12,000 

5.000 

4.000 


Perpetual 

banish- 

ment, 

I 

Temporary 
banibh- 
ment, or 
blows with 
the bam- 
100, 




2,500 

2,000 

1,200 

7,200 

^,000 

2,400 


- 1,500 
1,200 
720 

4,800 

2,000 

1,600 


1,900 

flOO 

480 


the first division of the code relates to that 
part of the civil law, which falls under the cognizance 
of the Lee^pou, or the department which examines 
candidates for employment, and nominates to ap- 
pointments, subject to the approbation of the empe- 
ror. This division consists of two chapters, the ml 
(Refining the duties, and regulating the offices, of the 
iral magistrates, the rule of hereditary succes- 
r, and the penalties attached to malverbation. The 
second book relates chiefly to the conduct of the 
provincial magistrates. The capital offences classed 
under this division are, great officers of state pre- 
suming to confer appointments on their onn authori- 
ty, and without the sanction of the empcroi ; undue 
solicitation of hereditary honours; all cabals and state 
intrigues among the officers of govemmerit ; collu- 
sion between the provincial magistrates and the offi- 
cers of the court ; addressing the emperor in favour 
of any great officer of state, which is conbtrued into 
a treasonable combindtion, subversive of legitimate 
government ; destio}ing edicts or soak of office , all 
^of which, liowevei, fall witliin the class of redeema- 
ble punishmentb, which arc not excluded from any 
general act of giaco 01 pardon. 

The second division of the code 1 elates to the Fiscal 
Laws, which are placed undci the cognizance of the 
Hoo-pou, or financial department. They are very va- 
rious, and relate — 1. To the enrolment of toe people ; 
personal service ; levying of taxes ; punishment of per- 
fions deserting their families ; care of the aged and 
infirm. 2. The law of holding, mortgaging, selling, 
Ac. lands and tenements 5. Regulations respecting 
marriages and divorces. 4. Respecting public pro* 
perty, the coinage, the revenue, the public stores. 
5* Duties and customs ; Smuggling ; false manifcbts, 
&c. 6. Private property ; the law of usury ; of 
trusts, Ac. 7- The regulations concerning sales and 
markets ; monopolizing and fraudulent traders ; false 
weights, measures, ancLscales ; manufactures not con- 
fprmalile to the fixed standard, Ac. The section con- 
cerning Carriages and divorces Is brought under this 
division of the code, for no other reason, it would 
seem, than to regulate the descent and distribution of 
properly. The Igw allows seven justifiable causes of 
divorce. 1. Barr^nnebS ; 2. lasciviousness ; 8. neglect 
of beirbufiband’s parents; 4* talkativeness ; 5. thievish 
propensitxbs ; 6. envious and jeakms^^mper ; 7. inve- 
terate infirmity. But, in spite of W or all of these 
ca»»e8, a wRb cannot be dnpprcie^f ^ plead 

any of too Mjp cases ; mourned three 

J ears fdr ^titfl^usband’e parents ; 2. her husband 
aving'! bacome rich since toe time of marriage ; 
8 . the having nOsparenU living to receive her. 

The onboard of ritM)i4|pa ceremonies, takes 

cogniSsabce of all ofifences coioii^ed under the tki7d 
division of the code, which ia lubdivicled into two 
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sectimiS; imd 1« To the 4acns4lr/^«j*1flie geoxw), with the needle, givbg drugs, 

' administrati^ pt VittiU ; the care of or perfom' , D$ contrary to the established' 

altars, aaorM tomees, *aad the unlicensed rules ‘ ^thereby killing *lhe patient, 

forms of imhl^ ;^t|nB^ans ; lead^ of sifite ; and are gi , proved. to have been 

teachers jn false doctrines^ 2. To misdShtneous merdj ulfetice is redeem- 

obnBOrvantes respectiilg the phlaces, the Emperor, his able ^ le StictOr 10^ the Wber must quit 

equipage, and fiunitute ; to the public festivals and their W< ; hut, if ^thS medicines were 

days of ceremony ; sumfduary laws, relative to dress giVa^^ienlS^ ^y to^ill qr imbfe llie patient, tlie 
and habitations ; ^lestial observations appear- pi^r ifc m\t6t signer ^decapitation. All 
ances ; reguiatiwto for funerals and country festivals. of Idlliim fifan affray, though without 

The Stdsion contains the laws by wmd^ anyes^ss or implied design to kill, whether the 

the military are governed, ti^ direction and super- Uow be given with the hand or the foot, with a me- 
intendcnce of which are placed under the department tal weapon or instrument of any land, shall suffer 
of state called the mng-pou. It ponsists of five sec- death by strangulation, is a ^use, however, 

tioofl. The first rdates to the protection of the pa- by which all persons kO!|p^ another in j^ay, by error, 
lace, and of course to the person of the EmpOrqr ; ^pit purely by accident, may be permHt^ to redeem 
the duties of the imperial guards; examlnauorf'oT^^^mselves from the punishment of killing qr wound- 
passports, Ac. The second is entitled the in an affray, by the payment of a fine to the 
of the nrm^f and may be considered as the mutfay family of the deceased persoiS ; but the case of pure 
act, or articles of war, of China. Every neglect of accident is veiy carefully defined and exemplified, 
duty, disobedience of orders, and want of discipline ; It must be one of which no sufBcijint previous warn- 
fraud, embezzlement, desertion, ore punished with ing could be given, either directly, by the perception 
extreme severity, and many of the offences herein of sight and hearing, or indirectly, by the inferences 

S eciBed are capital. The third section relates to drawn from judgment and lefleqtioil.'’^ 
e protection q^ the frontier^ a most important con- In the third section, entitled “ Qi^artelling and 
sideratioA with this suspicious government. The Fighting/* Uiere is a minute and circumstantJal detail 
fourth prescribes regulations respecting the horses of blows given under every. conceivable case and si- 
and cattle belonging to the army. The fifth for the tuation, and in every possible relation in which the 
cxpro<«se8 and government post<^, the post-horses, parries could stand towards each other. It fixes the 
messengers, and horses, emplo]|ed in the conveyance periods of responsibility for the consequences of a 
of dispatches. * " wquud ; it awards the penalty of death on a slave who 

The pjlh division contains the Code of Criminal sh^l strike bis master ; on a spn who shall strike his 
Lan, administered by the Hing pouy or criminal tribu- fether or motlier ; on a grandson who shall strike his 
nal, which supplies the judges or assessors to all the paternal grandfather or grandmother ; on a wife who 
other departments. It consists of eleven sections, shall strike her husband s father, mother, paternal 
The first, entitled iohber y and ihffij awards punish- grandfather or grandmother ; but, if a father, mother, 
ments for every species of robbery or theft that could paternal grandfather, or grandmother, shall chastise 
well be devised ; extorting property by threats ; a disobedient child or grandcliiid in a severe and un- 
obtaining it under false pretences ; kidnapping and customary manner, so that he or she die^, the party 
belling free persons as slaved ; disturbing graves, &c. so offending bhall be punished only with one hundred 
The second relates to homicide^ and may be const- blows, which, in reality, are no more than forty ; 
dered as a most singular, if not successful, attempt find, when any of the aforesaid relations arc guilty 
to discriminate the exact proportion of guilt, for the of killing such disobedient child or grandchild dc- 
same offence, in different persons, or different de- signedly, the punishment shall be extended to sixty 
grees of offence in the same person, according to the blows, and one year’s banishment. A parent may, at 
situation and circumstancesl of the offending parties, any time, sell his children, with the exception only 
111 every ca^e of preconcerted homicide, the original to strolling players, and professors of the magic art. 
contriver is condemned to die by decapitation ; the This distinction which the law makes between the 
accessaries by strangulation ; aocussaries to the in- parent and child, and the almost unlimited authority 
tention, but not to the fact, are punishable with one which is given to the former over the would 
hundred blows, and perpetual nanishment. Those lead one to conclude, that, if the crime offelimricido 
who murder, with intent to rob, are beheaded, with- be not sanctioned, it is at least connivedtfit, by the 
out disiinctioin between principals qnd accessaries, government. Hiero is every reason, however, to be* 

Parricide subjects all parties to suffer death by a neve that the extent of it has been grossly exagger- 
slow and painful execution ; the aitempt ta com* ated, and thfit the greater part of infants taken up in 
mit parricide is death by decapitation. Slaves at- the streets of Ilufge eftiee by the police have died in 
tempting to murder, or fic^y murdering their mas- the births an4 Jbeen laid out, to avoid the expence of 
tors, are liable to the safii&‘|iwtBhiaent. A husband burial ; or b^nlexposed alive, uith the view of their 
may kill his wife, if oaiig^ in tfie act of adultery, being taken cate Af as adopted children, or convey- 
and also her paramour ; md a thief may be put to ed to hospitals for the reception of deserted chil- 
death, if taken in the act of robbing a house ; but, in dren. 

either case, it would be murder, if pat to death after In the cases above stated, the^cbild murdered is 
being* seized. The prbparing of boisonBi or rearing supposed to have been disoiedient, which is.a erime 
of venomous animals, are capital oflbtibes. Practi- of riio deepest dye, as affecting the principife on 
f loners of physic, or barbers jfor bava no sur- which the v^hole system of government k folded ; 
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^ but from aection it U with «b^ unutarriid woiaan, 


Chilu. 



is guilty «£p(i« 111* 

and attrAwnii tte tpm toMt^rlP^H^ sml be 
pum»h|kl and a 

. yearns banisliindht.” But “ a cnild at j|f4ndcM* 

guilty of addr^Wn^Ajlilfvtf to 

fa&er or mother^ puterjial gtandfkther^ 
mother ; a wife who is guilty of addressmg 
language to her liusband’b father or motlier,^ai 
grandfather ^ grandmother, ahalJ, m every chi 
suffer deatbi^by being straogJed.” They must, how- 
eveTi thedMl'res complaitb find themselves havj 
befitd the abusive language. In like mahner, a sto 
IS liable to capitjl puniehment for addresfling a^ai 
language to his master 

The fiflh book relates to Indictments bnd Informi 
tions of all kinds ; the bixth to cases of Bribiuy and 
CorruptiODi and^ma to contain provisions against 
bribery in aimoM;*^ every shape which it can be sup- 
posed to assume. It is not easy, however, to recon- 
cile these apparent appropriate provisions with that 
aystematic corruption which, under the leas odious 
name of presents, is prevalent m cvvry depaitmcnt 
of the administration of public affairs and public 
justice in China. There is a scale of punishment 
for the value of the bribe received, from one ounce 
of Silver to 1^0 and upwards; the first entailing 
sixty blows, the last death, by btrangulation, when 
the ‘object is in itbclf lawful; but, if unlawful, an 
ounce of silvei inourb seventy blows; ^d tiighty 
ounces and upwards death, by strangulation. Thaf 
they all take bribes is well known, yet it ap- 
pears by a note in the original (LeunBcJ, that, in 
the 3 3d year of Kien-lung, a governor of a city in 
the province of the capital was triod, and sentenced 
to suffer death, for taking a bribe of 7Q00 ounces of 
silver to stop pioceedipgs m a case of disorderly 
conduct, and contempt of court; though, finding 
himself unable to accouiphsh the object, he had rd- 
turned the money. In like manner, there arc so many 
provisions against extortions, and con upt practices 
on the part of guat officers of state and their fami- 
lies, that Jt might be supposed ho such practices 
could exist* The last section of this bobk is curious, 
as affon^ng a proof ot the care with which the imperial 
pierogative is fenced round. All military officers 
of government, a hetlu r stationed ot Court or in the 
provinces, are prulnbitcd from receiving presents of 
gold, stiver, silk-stntts, clothes, wag^s, or board- 
wages, from individuals in any of the three principal 
ra^*i of hereditary nobility^ (mostly related to the 
royal family and other Tartar cmeftains). Any 
breach of this law deprives them of dieir rank and 
employment, and renders them, reaver, liable to 
fbo punishment of one hundred bldwt, and remote 



a rapo^th dektti, by strangulation ; eriminai 
intercourse with a girl ^mder twelve yeamvof age is 
punishable as a rape. Adulteiy with the wife of 
any civil pr mihtavy ofBcef is death ; but civil or m|^ 
btary oSxmrs committing adultery with the wife of a 

f mte individjaal is degradation, ofia^li^dred blows, 
tt wearing tlie capgue for a month/ dn all osdi- 
ry cases of adultc^lsnong Uie people, the punish- 
XOent 18 one hundred blows, and the canguc for a 
month. An unnatural crime forcibly committed, or 
committed on boys, is punishable as a rape , but by 
itual consent the parties are punishable only with 
hundred blows, and the cangue for a month. In 
ises of criminal intercourse, the law is more se- 
towards the woman than the man, ami towards 
slaves tiian freemen. All civil oi military officem of 
government, and the sons of those who possess here- 
ditary rank, who shall frequent the company of pios- 
titutes and actresses, shall be punished witli sixty 
blows,’* which is, in fact, no punishment^ at all, as the 
blows, in reality, are reduced to twepty, and re- 
deemable for a mere nominal sum, not exodedmg two 
or thi^ shillings. 

The nintlubook is entitled Miscellaneous Of- 
fences, among which is that of gaming; any pci- 
son convicted of which is puDisImble witli eighty 
blows. Yet in every stieet and coiner, and in tlm 
vepr temples, the lowest of the people may be seen 
daily, and every hour of the day, playing at cards, 
dice, or a sort ot game rcsenibUng chess* Accidental 
incendiaiies are flogged, and hned, according to the 
cohsec^uences of the hre they have occasioned , and 
wilfril incendiaries arc punished with deatli, provided 
It be proved that the lire was occasioned with a view 
of plunder. 8tage«pla}ers and musicians are prohi- 
bited fiom representing emperors, empresses, famous 
princes, ministers, and geneials of former ages, on 
pain of receiving tiumlred blows for every breach 
of this law. Yet, tliLse ace the favounte and 
most usual exhibitions, it may be presumed that 
this law is obsolete ; there is» indeed, u saving clause 
which says, that, by tbis^law, it not intended to 
piohibit the exhibition on tlie stage oIp fictitious cha- 
racters of just and upright men, ^'chaste wives, and 
pianb and obedient children ; all which may tend to 
dispose the minds of the spcctatois to the practice 
Irt' virtue.” 

The tenth and eleventh sections contain regula- 
tions with regard to arrests and escapes, impribon- 
ment, judgment, and execution. 

The sixth oiu/ lout division contains the laws and 
rA^ettons respecting the pubhc works, which arc 
pmoed under tlie superiipiien^AQe the department 
of state, called the ^ board of public 


peMM^i bamsbioent. The second offence of tbw It has only two t the first relating 

IQ public buildings, the seo^ to the public- roads 
Frotn the first it appears, that this board has albo the 
sv|>^totendence of tlie public manufactures of the 
StfUe, iOch as military weapons, silks, stuffs, porce- 
laib» 9tc*; and that, if anv ptSvate individual be con- 
victw of ttutnufaetunng for sale silks, satins, gauzes, 
w 


kiodt IB Capital. 

Tfio seventh ))Ook awards punishment for frauds 
and forgeries, Bte^OA^ion of the imperial seal or im- 
perial almanacf^l^ttferfe»'hig the current coin of 
the realm, sefiadw potsons to transgress the laws, 
4kc. The eighth tt clltitle«r fheest ami Adulterj'. 





^ ’^5^1 

-vr 


Cbum. dPOtWstuffiy 


^hibited' 

tohang 

hundrc 

forfeits 


ccrninft 

embBDKl 




f», ai^ ^ 

e«trt»w iTife book kMtIfhe coil- 

aeping fa ropafa of thb pub|n i«Mda, 
9, and brfflge8> contain a nutoiiSr re- 
gulations 'and pj^tv pmialties for neglect* mal- 

versation, that are beneatli the dignity of Ijegidation, 
and Atted rather for the subjects of ddifa^mii^ fa a 
palish vestry, Ibdeed, the whole body 4^ 
law^ civil and. criminal, consiife of such mfahte nwjj 
dling with all the common conoems of life, as to bb 
utterly unfit for any practicd application^ except t6 
such mere machines as^the Chiqeae dre, for whom it 
seems to be admirably suited to answer the intend* 
ed purpose. Nothing can more clearly exfcibjif 
great multitude of human beings as an inell^ 
sluggish mass, without a lieart, and without ^oni^ 
single idea of the liberty and independence of fSbii 
human mind, than the minute and paltry regulaticfas 
under which it has voluntarily submitted to be hound 
and shackled for so many thousand years. 

After all, there Is reason to suspect that this mi- 
nute measuring out of punishments by a scale* In or- 
der to adapt tmm to their respective degrees of crimi- 
nality, is peegnant with the most gross mjustice; and 
that, where so much pains are ostentatiously dis- 
played to deal out justice by weight and measure, 
there is so much less of it in the execution. Many 
examples might be cited in confirmation of this 
opinion, but a few will suffice. In the eleventh vo- 
lume of the Chinese Mevioirsy Pere Amiot gives a 
curious account of a master mobon that died by an 
accidental blow of the bamboo, while under a fiog- 
ging by order of an officer of the household of a 
prince of the blood, wliobe house he was rebuilding 
in Pekin. As culpable homicide is death by the law 
of China, the officer bribed ohe of the masons 
labourers, for ten ounces of silver, and the pro- 
mise of a respite, to take the blamfi on himself, 
as tlie consequence of a quarrel ^ and* for three 
ounces of silver, two or three of the labourers were 
to give evidence to that effect. The man was tried, 
ind condemned to suffer death on Uie day of general 
execution in autumn. On the morning of that day, 
or the evening preceding, It is> the cuatbm, it seems, 
to bring up all the prisoners under sentence of death 
to be interrogated by the CoIloaS, or principal mini- 
sters of the crown ; and, on this occasion, the heart 
of the bricklayer’s labourer failing him, Ue discover- 
ed the whole transaction. The offending oflfaer was 
immediately tried ; and, coupling his originid offence 
with the aggravated one of exposing innocent 
person to suffer death, vraa sentenced to die^bya 
slow and painful execution* - Nor wali^tlds all; the 
judges and assessors of^ cbnrt, who had originally 
tried the offence* degraded one rank, and 

mulcted of their J^ptoliunents. lliis is 

given by Pere Am|;c^4iaan fantance of Chinese jus- 
tice ; 1)iit it tells as strimgly the other way, as, if 
such gross iniquity, committed in mn day, aad in 
the incsence of a multitude, and teas qonn^d at 
at the very fountain-head, what may not be expected 
at a distance, where the stream is Slltt more tnuddy i 


or 
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have no hig^ notioQS of justice 
ks at, and sornetimst encou- 
, a substitute, even when the 
^Many of the servants of the 
from their own per- 
^ of the Severe remark 

jugd ve^fetrqune^ex^ution, et U 
ieptf ^ il p^nd celm qui se pr6- 
f^nt case of an .English seaman 
Ibsofurd^ of a^nese, when they 
giUoavOars^ procure a black slave, 
of Macao, or a sick person on the 
eath* to wSacute,— not to satisfy juhtice, 

'•7or* it was an accidental death in a scuiB^-H-bui to 
satisfy the criminal couj^of Pekin, to whom tiicy 
had unlim^tly for themhm^ appealed ^ they had re- 
to one of tlie mshlfad and mqlM pahry expe- 
that ever disgitoed a ciyiliaed government. 

I^U the proceedings/ sa3% Sir G. Staunton, << were 
mnded on a stoi^ fabricated for the purpose ; a 
atoiy fa which the Europeans did not concur, though 
asseirted to have done so ; which* ^k^ct, the Chinese 
magistrates themselves, or the fnjmbants under their 
influence, inveiHed; which the Chinese witnesses* 
knowing to be false, .adopted ; and'Which, lastly, the 
sovereign himself* sappears to have acquiesced in, 
without examination.'^ Under such a government* 
the laws are either a dead letter, or may be so per- 
verted, that, unddr their sanction, the innocent m'Sy 
be made t6BaffisT,andthe guilty escape punishment. 

In addition to all this, that horrible system of vi- 
siting the crimes of the guilty tmon the heads of the 
innocent, which pervades all the despotic govern- 
ments of the East, is also practised in (jhina* in all 
cases of rebellion and tfeasqn ; though it is not car- 
ried so far as among the Hindoos, who, not content 
with ^cutting off a whole family, swept away whole 
towns and images in which treason had appeared, as 
a terrible example to prevent other villages from 
harbouring traitors. Such are the dreadful eifects 
of despqtism, and the miseries indicted on innocent 
famHi^ where the people have no voice in the go- 
vernment ^uch a government is always more ready 
to punish than to protect. {Ta'1sing*leu4eey trans- 
lated by Sir G. Staunton.) 

The condemned criminals for ordinaij offences Prisons 
are kept in prison till autumn, when they are all 
executed in every part of the £n pire on a particu- 
lar day. In general, the prisons are described as 
qiadous, neat, and clean. Navarette, who was bim- 
self confined in one of them, says, that/ they have 
large airy courts for the prisoners in* the day-time ; 
that overseers are always present to que}! any noise 
or disturbance, and that they contain temples for 
the priests to resort to. The priests, he says, moke 
a harvest fa jOiw.pristms* as those whose trials were 
pendfag constantly consulting the priests as to 
the issue* became the more religious, the 

nearer approached* Criminals are 

kept fa 'Cls^^^PMfaalways afart ; so are the women 
kept separatajneto the men ; and the missionary ob- ^ 
served so little gallantry on the part of the men* 
that though there were gfalfagd in the doors of the 
women’s cells» the Chfawte never once visited ^them« 

A very different picture* however* is given the 
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State of tlie ptisoivff pijoe&ution of the Ah 

aiales confined in of CantoOt 

teotti better authority ---an officiai 

mort to the Emperor on* the state of the prisons. 
The scenes of4^m!!^ exhibited are horri*^ 

ble beyond ' (mSn Rq^eriJ 
The a so arbitrary^ .and an 

adnunistratlm ^'cCVTupt^ is not a little owing to tb^ 
incessant and ittdefatigcblc vigilan^ cf the 
to the absence of all political meetings or socUlles^ 
and of all discustions ^pecting public meamtfcNi ; 
to the gradation of obedience throughout every eUbi 
of society, inculcated by precepti by example^ and ^ 
by the bamboo ; and certainly not a little to that 
spirit of national industry^ which is the grand pre- 
server of national tranquillity. 

It ia utterly impossible, nrom any document that 
has appeared of an authentic nature, to form any 
estimation of the amount and value of the reventii^' 
From an extract of the Y-tung-tche (Encyclopsr- 
dia), translated by Mr Morrison, it appears, that 
the annual value of the imports amounts to about 
86,000,000 leans (of 6s. 8d. each), or L. 12,000,000 
Sterling ; but whether this is exclusive of the taxes 
paid in kind to the public granaries and magazines, 
or whether these are included in^that sum, it is not 
stated ; but as the value or money is only about one- 
fourth part of its value in England, fifty millions 
of money, ifi an economical government like this, 
where the officers and magistrates are so Shamefully 
paid that they could not live without robbing the 
people, may be considered as an ample revenue for 
all the necessities of the state. The largest sum 
arises from an impost of about one-tenth on the es- 
timated produce of the land ; a duty on salt yields 
about onc-fourth of the land-tax ; and the customs 
and minor taxes make up a sum altogether about 
equal to that of the salt-tax. Besides, grain, silks, 
cottons, and various manufactures, are paid in kind 
into the imperial magazines, and are distributed as 
clothing to the troops, and in part payment to the 
magistrates, and also as presents to those distiii- 

S uibhed by imperial favour, and to foreign ambassa- 
ors, A forced loan, never to be repaid, and a ca- 
pitation tax, the most unjust of all taxes, berause 
the most unequal, are the odious resources to which 
the Chinese government (s occasionally compelled to 
have recourse. The immense treasures supposed to 
have been amassed in Tartary by the reigning dy- 
nasty, exist only in the imagination of the Chi- 
nese. 

lleligion, os a system of divine worship, as piety 
towards God, and as holding forth future rewards 
and punishments, can hardly be said to exist among 
the people. It is here, at least, neither a bond of 
union, nor a source of dissension. They have no sab- 
batical institution, no congregational worship ; no 
external forms of devotion, of peti^mn, or thanks- 
giving, to the Supreme Being ; the Emperor, — and 
be alone, being high priest, and the only individual 
who stands between Heaven and the people, having 
the same relation to the former that the latter are 
supposed to bear to him«~pcrform8 the sacred du- 
ties, according to the ancient ritual, and at certain 
fixed periods; but thefeopie have no concern with 
them. The Emperor alone officiates at all the so- 



in ceremmiies, for premitiating Heaven, or 
iSsbfi a grokefol sense of its benefits ; and ak Bacrl- 
fices and oblaltions can only be acceptabfo to heaven, 
when offered up with humble reverence,iand<a pure 
and uptiglil heart/’ he prepares hims^for such 
occasions by fasting and abstinence, and mUs of be- 
nevolence and mercy to his subjects. 

The equinoxes are the periods when the gr«nd 
sacrifices in the temple dedicated to Heaven, within 
the precincts of the palace, are offered up ; when 
every jcind of business in the capital, all feasts, 
etifinisements, marriages, funerals, must be suspond- 
* ed during the ceremony, the moment of which is 
announced to the people by the tolling of the great 
bell in Pekin. ' 

A ridiculous dispute was carried on with great 
vehemence between the Jesuits and other sectaries 
of the Catholic religion, whether tlie Emperor did 
.ifot Ofibr hfs bacrifices and oblations to Tien as the 
Visible and material heaven, and whether the Chi- 
nese were not atheists, at the head of whom he was 
the officiating high priest. There is not an expres- 
sion in their ancient book of rites that warrants such 
a supposition. The Lce^Kee describes the hen as 
havingneither voice, nor smell, nor figure, substance, 
nor dimensions ; it gives him the attributes of omni- 
potence, omniscience, and ubiquity, and considers 
him as rewarding the good, and punishing the bad ; 
that public calamities arc the instruments he em- 
ploys to excite in the sovereign, and througli him 
in the people, a reformation of morals. The names 
by which the sovereign power is known in their 
writings Is Whang-tien^ the illustrious heaven ; 
Chang-ieCf the Supreme Riilei ; Tien-tee, heaven 
and earth ; Che-chungy the first and the last 
(Alpha and Omega) ; Ken-pueiiy root and branch. 
When the Jesuits asked the Emperor Kaung-liec, 
whether the sacrifices were made to the Sove- 
reign Lord of Heaven, the author and pieserver 
of all things ; whether the ceremonies in the hall 
dedicated to Confucius, were in honour of his 
memory as a bencf ict( r to his country ; and whe- 
ther the rites observed towards ancestors in the 
hail dedicated to them, were raercly to show in- 
spect and gratitude ? — Kaung-hee replied, that they 
comprehended very well the Chinese religion ; but 
the prayer of Kaung-hee^ befoie going into buttle, 
and published in the Pekin Gazette, might have sa- 
tisfieef the most scrupulous. “ Sovereign Loid of 
Heaven, the Supreme Ruler, receive iny homage, 
and grant protection to the humblest of thy sub- 
jects. With respectful confidence, I invoke thy aid 
in a war which I am compelled to wage. Thou hast 
heaped on me thy favours, and hast distinguished me 
by thy special protection. A people without number 
acknowiedgeB my power. 1 adore in silent devo- 
tion thy manifold kindnesses, but know not how to 
manifest the gratitude which I feel. The desire of 
my heart is to give to my people, and to let strangers 
^njoy, the blessings of peace; but the enemy has 
put an end to this my most cherished hope. 'Pro- 
strate before thee, I implore thy succoui , and; in 
makiM this humble oblation, 1 am animated with 
the of obtaintng thy signal favour. My only 
wish is to procure a lasting peace throughout the 
immense region over which thou hast set me.” 

10 


China. 



CHI 

rhin^ (Hist. Cen. de la CMnCy Tom. 11.) The inscription 
over the doors of the Jesuits’ church in Pekin, “ To 
the only trie God,” d:c. written with Kaun^diee $ 
own hand;, words farther proof of liis seutinicnts re- 
• specting Oife Deity. 

.All however, from the Emperor down- 

wa rd s, jP lTull of absurd superstitions. The imngi- 
nhllUtl'ffr untutored man, not ea^ly comprehending 
a power so almighty and universal, created a number 
of inferior spiritual beings as the harbingers and 
agents of his will; and these spiritual 'agents, which 
the'Chincse call Q/fr /-.!.•///«, are invisible attenuated 
beings, some white good, the advocates of men, 
others black and wicked, the punishers of sin ; and 
these illustrious subjects of the Great Euler,” arc 
supposed to preside over the five seasons of the year, 
— over mountains and rivers, — over the hearth and 
the door of the house, — and infi nonce all the con- 
cerns of men. To these spirits certain duties are 
prescribed, arul ceitain ohlntions offered ; the men 
usually bring wine, tlie women tea ; but these 
are private ceremonies and heartless duties ; the 
devotion of religion was totally wanting ; and in 
such a state it was not surprising that the doctrines 
;ind the practices of the sects of Tao-tse and of Fo 
sliould captivate the vulgar, and seduce them to a 
religion that spoke more strongly to the senses. It 
would seem, indeed, that the establishment of some 
popular religion is unavoidable, and that of Fo may, 
on this ground, be encouraged by the government, 
though it derives little or no support from it. The 
ancient religion of China entertained the idea of 
spiritual beings, but they never clothed them in a 
corporeal form. In the tinu oi’ Confucius their 
temples were wiihout images; their guardian gods 
and their evil genii were mere imagihiiry beings, to 
which they neither gave form or substance ; but 
when the priests of Fo found their entrance into 
C'hluii, they brought with them all the follies and ab- 
•Nurdities of Llie doctrine of Houdh, and grafted them 
on the superstitions of the Chinese. They tilled 
their temples with all maimer of images, each having 
its pccaliar virtues and peculiar influences, and levy- 
ing for each a tax on the credulity of the people. 
In some of these temples are not few'cr than 300 
sainted personages, — monstrous figures as large, and 
frequently many times larger, than human beings. 
Their bells and their beads, and burning of incense 
and tapers, — their images and their altars, — their 
singing and processions, w^erc well calculated to se- 
duce the populace, w'hohad no outward forms of any 
religion. So strong was the resemblance of the in- 
terior of a temple of Fo, — the dress of the priests, — 
and the ceremonies of devotion, to those of the 
church of Rome, that one of the Catholic mission- 
aries says, it seemed as if the devil iiad run a race with 
the Jesuits to China, and, having got the start of them, 
liad contrived these things for their mortification. 

The Tao-tso are of Chinese origin, and sprung up 
imdeiy lie very nose of Confucius, 1 JOO years near- 
ly helore Christ. Their tenets resemble those of 
l!)picurus ; they pretend to magic and alchemy, — 
to co^isult oracles, — to deal with ^lemons, — and keep 
old women, who arc regarded as a kind of witches. 
The priests of Fo came Irom upper India into China, 
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by invitation Trom a weak emperor, between the China, 
both and 70th year of the Christian era. Their 
tenets resemble the Pythagorean. I'hey kill no 
living animal, -*eat no animal food, lest they might 
pai'tako of a relation or friend, whose soul Imd taken 
up its abode in the animal ; they believe tiiat the 
human soul, in its transmigration through an infini- 
ty of corporeal existences, becomes purified and per- 
fect^ and at length is reunited to the Deity, i'rom 
wh^ it originally emanated. They consider the 
consummation of felicity to consist in the annihila- 
tion or total suspension of every faculty of tlie soul, 
leaving a void for that of Fo to occupy. Arrived at 
this stage, the devotee soon dies from exhaustion 
and wuint of food ; his body is burnt, the ashes put 
into eight urns, — a tower of nine roofs and eight 
apartments is built, and an urn placed in each apart* 
ment; this is said to have been the origin of the 
numerous tall pagodas that appear in every part of 
China. It is pure Shamanism, which may be traced 
from the Caspian Sea to Japan ; from tlie Sagholien 
Oula to the Persian Gulf. The priests profess, and 
many of them are said to practise, the most refined 
piet}’, — the most sublime notions of virtue ; prayers, 
fastings, austere and rigorous punishments for the 
sins of others ; chastity, abstinence, penitence, con- 
tempt of bodily suffering, to secure for the inde- 
structible soul a better abode in llie circle of its 
transmigrations. 

Some of the Catholic missionaries, however, have 
represented the priests of Fo as living in all manner 
of vice and luxury ; but the testimony of unprejudi- 
ced travellers is against them, and even several of the 
Jesuits speak highly iu their favour, saving that, in 
their moral doctrines, there is little to reprcliend ; 
that they inculcate benevolence, humility, recipro- 
cal kindness, command over the passions, and ten- 
derness towards the brute part of the creation. But 
it may be questioned, whether the priests of Fo or 
Tao-tsc act on any fixed principles. Some of them, 
for instance, refuse to drink wine, others to eat garlic 
and onions; some practise celibacy, and profess per- 
petual continence ; others have several wdves and con- 
cubines. It is quite certain that neither of them arc 
much respected by the government. Their protec- 
tion or persecution depends on the caprice or feeling 
of the ruling sovereign. At one time we find their 
temples demolished, the materials employed for the 
public buildings,— the bells and brazen statues melt- 
ed down into money,— and the priest, by an imperi- 
al edict, reduced to the rank of the people. One 
emperur persecutes the Ho-chang of Fo and encou- 
rages the Tao-tse ; he drinks the beverage of im- 
mortality, and dies soon after ; his successor eradi- 
cates the Tao-tse for poisoning tlie sovereign, and 
sanctions the worship of Fo. At present the num- 
ber of temples dedicated to Fo, and of the priests 
attached to them, is incalculable. They not only 
occur in every city, town, and village, but arc erect- 
ed, on a small scale, in private houses, in which 
priests are employed, though not generally, to in- 
struct the children of the family. One emperor ob- 
served, that there were not fewer than 100,000 
priests of Fo, and afe many priestesses ; and that the 
wisest polidy woulcT be to nuike them marry and get 
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cliina. cliildren for the good of the state ; that a religiod, 
which imposed restraint on the natural passions 
given to man, was undeserving of any regard. No 
temple can be built without special permission ; and 
they are always used for state purposes by the offi- 
cers of government, for foreign ambassadors, drc. in 
their journeying through the country, 

Tl)c Christian missionaiies are exposed to the 
same capricious conduct ; caressed at one time, per- 
secuted at another^ One emperor gives them mohey 
towards building churches, and the same emperor 
converts them into public granaries and public 
schools. In the year five misbionarics were 

beheaded in Fokien, and two Jesuits strangled in 
the same year in Kiang-nan ; all of which was done 
according to the Jaw, which says, that the chief of 
any sect who seduces the people from their duties, 
under religious pretences, shall be strangled. 

The people arc ready enough to embrace any of 
these religions, but the emperor and his court, and 
all the officers and magistrates, adhere to the ancient 
religion, as laid down by Confucius, though there is 
an obvious leaning of the present Tartar dynasty to- 
wards tliat of Fo or Budh, which is that of the Lamas 
of Thibet. The great temple at Ciehol , the summer re- 
sidence of the Tartar sovereigns now on the throne, is 
named Poo-ta la (liudh-laya), the residence of Budh; 
but ostensibly he professes and performs the rites of 
the ancient religion of China, and, at the appointed 
times, in the capacity of high priest, testifies his grati- 
tude to heaven by offering up the fruits of the earth, and 
the fiesh of certain animals considered as the most use-' 
ful, as the horse, the ox, the sheep, the hog, the dog, 
and the domestic fowl. At such times all labour is 
suspended, — the public offices and courts of justice 
are shut up, — and a general festival prevails through- 
out the whole empire, 'i’he vernal ceremony of the 
cnijieror liolding the plough, is rarely liad recourse 
to in modern times. 

The magistrates perform their devotions in the 
temple or hall dedicated to Confucius; and the usual 
oblation to his memory is that of a hog, as being the 
most useful animal known. The ceremonies are per- 
formed before a tablet placed on a pedestal, on which 
is written the name of the philosopher ; and at the 
foot of the pedestal a ^ravc is dug to receive the 
hair and offals of the animal, that no part of it should 
fall to unworthy purposes. To this temple every ma- 
gistrate, on entering upon his office, goes with his 
official brethren, and, in their presence, after the 
usual homage to the emperor, professes himself a 
grateful adherent to the doctrines of the illustrious 
master, which ceremony amounts to the taking the 
oaths of fidelity and allegiance to the sovereign. 
Fere Intorcetta, in his treatise De Culiu SiTiensiy has 
translated the whole ceremony from a Chinese au- 
thor. It is very curious, and bears i biarked rcsem 
blance to the Catholic ceremony of high mass. They 
burn incense — pour out libations of wine — chaunt 
solemn hymns, accompanied with instruments — read 
aloud a panegyric on his memory — prostrate them- 
selves before the tablet ; and then proceed to feast 
on the oblations, and to drink each of the “ cup of 
felicity." (Intorcetta de Cnllu SinensL) 

The common festival of all savage nurions is the 


N’A.' 

time of full moon ; and the common people of China <^hinn. 
are still barbarous enough to hold tliinj, festival by ’ 
keeping up a noise and riot the whole night. But 
the grand festival in which all China parfl^es is that 
of the New Year, when families visit eaclrather, ex- 
change mutual compliments and presci|||LabstaiQ 
from all labour for several days ; and cve^inhiBesc 
however poor, contrives at this time to treat TTmfself 
and his. family with new drosses. His house is new- 
ly painted, and tablets of ])uper, vaiiously shaped, 
adorn the walls of his apartments. On new-year's 
day, every Chinese strictly wutclies his own conduct, 
and everything that befalls him, being persuaded that 
whatever he does on lliat day will influence his con- 
duct during the whole year. An universal holiday 
prevails — all labour is suspended — and nothing but 
feasting, rejoicing, music, and firing of crackers, pre- 
vail, from the midnight preceding the first day of their 
new year to the ninth day following. During this 
period, all is joy and lestivity ; yet, in this general 
scene of mirth und conviviality, to the credit of the 
Chinese it ought to be noticed, that instances of in- 
temperance or inebriety rarely occur. 

The festival oi' the new year is followed by another 
of a similar kind, which is called the festival of the 
lanterns. It commences two days before, and con- 
tinues two days after the first lull moon of the new 
year. AH China is then in a blaze. Every house 
and every village, ail the shipping on the canals and 
rivers, every Chinese, however p(»or, contrives to 
light up his |)aintcd lantern on these days. I'runs- 
parencies in llie shapes of birds, beasts, fishes, and 
all kinds of animals, are seen darting through the 
air, and contending witJi each other ; sonie with 
squibs in their nioutlis, breathing fire, and others 
with crackers in their tails ; some semling out sky- 
rockets, and otliers rising into pyramids of party- 
coloured fire ; and others again bursting like a mine 
with violent explosions. A Chinese knows not why, 
nor makes any inquiries wherefore these things are. 

It is an ancient custom, and that is enough for him. 

The inscriptions on these lanterns would seem to 
point out its religious origin. The most eommoti 
runs thus, Tien^lcc tSaH-sheaty Van-HrZy Chin-fsaiy 

Oh heaven, earth, the tlirce limits, and thousand 
intelligences, hail !" (Barrow’s Travels in China . — 
Macartney's JournaL^Dn Halde and Cirozicr.) 

The basis, however, of the ancient Chinese reli- 
gion, and which forms, as it were, the link which 
connects it with tlie government, is the obedience 
which children owe to their parents, the respect 
which is due from the young to the aged, and I'rom 
the living to the dead, in the strict observance of 
which all other virtues arc concentrated ; for these 
are not to be considered as moral duties only, but 
political und religious ordinances. Every family of 
condition endeavours to build a temple to the me- 
mory of its ancestors ; and nil persons, not lost to 
every sense of duty and devotion, visit the tombs ut 
their parents on a certain day in the spring of the 
year. Never were institutions more innocent in their 
intention, more blameless in practice, more amiable 
in their object, or better calculated to produce Henc- 
iicial results, by recalling pleasing recollections, sub- 
duing the passions, and bringing the mind to that 
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calm and tranquil state to which the memory of de- 
parted paryits usually disposes it. The love and 
tendern^af departed parents are among the best 
impressions of the human mind ; Bind them/’ 
says Solo/.ion, continually about thine heart /’ yet 
— ‘ . tiro bigo'fted Dominicans quarrelled with the Jesuits 

ftllujrf ng their Neophytes to honour the memory 
ofooparted relations. They represented it as a 
crime to pluck away the and weeds that might 
have grown around a parent’s tomb, and to scatter 
flowers on a relation’s grave; to meet together, 
and regale themselves with those dainties of which 
tlio deceased would have been partaker if alive; 
fulfilling thus the precept of Confucius, which incul- 
cates the same respect to t!ie dead as if they were 
living. 1 o sujiport his parents while alive, to bury 
them decently when dead, to visit their graves at the 
appointed time, ai\‘ tliree indispensable duties of a 
pious son, by which he proves his gratitude, his sor- 
row, and his veneration. 

llicre are lew' families ol‘ which some member, in 
a series of years, has not risen to rank and fortune. 
Siich a one is particularly ciircful, in obedience to 
the precept in the ancient book of rites {Lce-kce)^ be- 
fore he builds a palace, to erect a temple to the me- 
mory of his ancestors. To this temple, at particular 
seasons, all tlic brarichcs of the family repair toge- 
ther, old and young, rich and poor, liigh and low — 
the first officer in (he state and the day-labourer. 
Here ail distinction for the time is laid aside, save 
that of age, which is always reverenced ; and he, over 
whose head has passed the greatest number of years, 
takes the precedence in making the oblations, and 
at the subsequent entertainment given at the cxf)cncc 
of the more wealthy members of the familj^ From 
five to ten thoiis.and persons sonietijrics meet together 
on such occasions. 

Whetlier it be the effect of superstition, or of real 
feeling, or considered as a religious duty, no people 
observe so much external attention to the memory of 
the dead as the Chinese. They even move their 
coffins from the place tliey have been interred, if the 
situation be gloomy or the ground swampy. Every- 
where in China may coffins be seen exposed on the 
surface of the ground, because the surviving rela- 
tion has not been able to fix upon a propitious spot 
to raise the tomb for its reception. These coffins are 
generally made of wood sufficiently thick to plank a 
first-rate man of war. A Chinese usually keeps his 
coffin by him in the house as a piece of furniture. 
He contemplates with pleasure the av^u6tn domua 
which is to receive his last remains ; and he tries it 
on just as he would try on a new coat. They be- 
lieve in a future state of rewards and punishments, 
but their notions on this head are so vague and mix- 
ed up with those of the Boudhists and Brahmins, that 
it is difficult to say w)iat were the precise tenets of the 
ancient sages respecting a future state of existence. 

Among the religious superstitions of the Chinese, 
partly native and partly exotic, may be ranked the 
almost universal observance of lucky and unlucky 
^ays, which are duly registered in the imperial kalcn- 
dar*. No marriages, no funerals, no contracts, in 
«hort, nothing of importance, must be undertaken on 
An unlucky day. Even his Imperial Majesty must 
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be governed m hifl movements by the Board of As- Cliiaa. 
tronomers. Abother universal superstition is the 
Jung^shuif •wind and water^ which relates to the 
exact line in which the roof of a house must be 
placed, in order to preserve its own security and 
its owner's prosperity. The Chinese conceive that a 
peculiar virtue resides in the odd numbers ; thus 
they reckon three powers — heaven, earth, and man ; 
three lights — the sun, moon, and stars; the three re- 
lations — a prince and his ministers— -a father and son 
— a husband and wife. Fo has his three precious 
ones, and the Tao-ise their three pure ones, in which 
the Jesuits discovered the Holy Trinity. The tem- 
ples of these sectaries have three quadrangular 
courts, the buildings around which contain the three 
classes of spirits, celestial, terrestrial, and infernal. 

They reckon seven ruling powers— the sun, moon, 
and five planets ; nine is as efficient and mysterious a 
number as among the Hindoos ; but Jive appears to 
be the number which is supposed to exert the most 
extensive influence. 'J’he Jive great virtues ofleii 
spoken of in the ancient classical books are charity, 
justice^ good manners^ prudence, and fidelity. They 
reckon Jive domestic spirits ; five elements ; five 
primitive colours ; five seasons of the year, over 
which arc five presiding spirits ; five planets ; five 
points of the compass ; Jive sorts of earth ; five pre- 
cious stones ; five degrees of j)unisliniLnt : Jive kinds 
of dress, &c. (Hist. ticn. dc la China, — JSlcm. Chin. 
intorcetta de Cultu. — Morrison's Diet, S^r.) 

It is perhaps impossible for the Ciiinesc them- 
selves to determine what portion of their present 
mixed religion and superstitions belong to their 
ancient institutions, and what has been borrow- 
ed from other people. This, however, is not the 
case w'ith their language : their speech and the cha- 
racter ill which it is w ritten, have maintained their 
primitive purity, and may be considered as exclu- 
sively their own. Tin’s language, more than any 
thing besides, stamps them as an original people. 

It lias no resemblance whatsoever to any other lan- 
guage, living or dead, ancient or modern. It has 
neither borrowed nor lent any thing to any other 
nation or people, now in existence, excepting to 
those who arc unquestionably of Chinese origin. 

The written character is just noiv as distinct from 
any alphabetical arrangement, as it was some thou- 
sands of years ago ; and the spoken language lias not 
proceeded a single step beyond the original meagre 
and inflexible monosyllable. Our countrymen have 
ut length fathomed this hitherto mysterious, and, as it 
was supposed, unattainable language, the acquire- 
ment of which had long set at deiiance all the talents 
and industry of foreigners, and was said to employ the 
whole lifetime of the natives; to them it is owing that 
we are now able to give some intelligible iiccuuni ot it. 

In fact, those insurmountable difficulties turn out to be 
altogether visionary. The laudable industry of Dr 
Marshman and Mr Morrison has supplied us witli 
grammars and dictionaries of this singular language. 

They have not only placed the treasures witiiin our 
reach, butgiven us tne key to unlock them, thongli in an 
uncouth and unsystematic manner, — a defect which, 
however, is likely to be soon remedied by Mr Man- 
ning. As the subject is almost new in this country, 
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China, we shall endeavour to give as concise and cotnpre- 
^ hensivc a view of it as our limits will admit, and such 
os may not only convey a correct notion of the sin- 
. gular nature and construction of the written cha- 
racter, but may be of some use to those who shall 
engage in the study of it. 

The philologists of China speak of knotted cords, 
twisted from the inner bark of trees, being made use 
of originally to register events ; but as this period is 
carried back to the fabulous part of their history, it 
only deserves notice from the remarkable coincidence 
of a nation having been discovered, many thousand 
years afterwards, on a difierent continent, and the 
antipodes almost of China, who were actually in the 
practice of using the same means for the same pur- 
pose. The second step towards the formation of a 
written character, by the invention of the quoa or 
digrams of Fd-lie, is perhaps entitled to as little con- 
sideration as the knotted cords. As a language they 
must have been too complicated, and the supposed 
use of them too refined, for a people in so rude a 
state as the Chinese represented themselves to have 
been in the time of that chief. It is generally 
thought, that the written character was first sug- 
gested in the reign of Hoang-lcc, the third from Fo- 
he, and that the figures on a tortoise back first gave 
the idea. Mr Morrison says, that a person named 
Paou-she, who lived about the year of the world 
2900, is considered as the father of letters, and that 
nirje*tenths of his characters were hieroglyphic ; he 
means to say, rude representations of the thing signi- 
fied, which, in point of fact, may be considered as 
the first attempt of all uncivilized people to express 
their ideas to the eye. At a later period, we find 
several accounts of alterations and new suggestions 
in the characters, one making them to imitate the 
linos of the dragon, another the flowing lines of 
wmrms and snakes, a third the j)rints of birds’ feet, a 
forth of leaves, branches, roots, <S:c. all of which 
would appear to be nothing more than so many at- 
tempts to reduce the rude figures of objects to a 
more convenient and systematic form for general 
utility. Enough still remains on ancient seals, and 
vases for sacred purposes, to show the original state, 
or nearly so, of the Chinese characters, and to I’.uce 
the changes that liave taken place from the picture 
the present sipnboL These ancient characters are 
to he met with in numerous Chinese books, and a col- 
lection of them is contained in Pere Amiot’s Lefifc 
de Pckitiy from which the following arc extracted. 
'J'hey are called the Kou-mn, and arc the most aw- 
cient characters that are known : 



a dragon. CS-w a lion. ox. 

/fk an elephant. 



a tortoise. 


a fish. a house. 


a branch 


of a tree. a window. 

m to shoot. A multitude of slmila^descrip- 

tion is to be found in books of philology,*^>eing 
obviously the rude represent.ntions of the several 
objects they arc meant to express. 

From these rude imitations of objects Chinese 
writers trace the progressive steps to a more abbre- 
viated and convenient form : thus, the sun, is 

now ^ j> the moon, a moun- 
tain, now' w mouth, £7 

ffl a field, now' S %y a horse, now' 
J|- .<]I> ‘'H' eye, mm- ^ ^ the 

ear, now ? • 50 taol.ano., 

a boat, now ^ "heep, now 

^ a how, now . the dragon is still 


(I 


Clunti. 


bow. 


the complicated character 



, and the tortoise 


The qualities of objects could only be marked 
down by arbitrary signs or symbols, w hich, however, 
u'hcn once settled by convention, W'ere ecjually expres- 
sive w'ith the picturul resemblances of those objects. 
Many modifications, however, such, for example, as 
crooked, straight, above, below', great, little, &c. 
were capable of being expressed to the eye by par- 
ticular characters, appropriate to their modifications 


one, 


•-^^two, tliroc, ^ 


hooked, ^ covered, sheltered, protected, &c, 

I* 

but symbolical representations of this kind could 
not be sufficiently numerous to embrace all the qua- 
lities and modificat4)iis of objects. 

The first attempt at a regular system of dassificn- 
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Chin^ tion of the characteTB, which the Chinese had invent- 
ed for expressing their ideas, is stated to have been 
that of dividing them into nine classes, called the /^e- 
. shoo^ and ai'terwards into six, called the Lieou-yc^ 

' — ],v)f Clasi contained all those which had been reduced 

rude picture of the object to a more 
simple form, as the sun, moon, a man, a horse, ^c. 

'fhose which pointed out some property belong- 
ing to the object, as great, small, above, below, &c. 
3r/,. The combination of two or more simple objects 
or ideas to produce a third, resulting from their 
union. 

4///, I'liosc whose names, when sounded, were sup- 
posed to imitate the sound of the objects expres- 
sed by them. 

rdh^ Those which give an inversion of the meaning 
by inverting the character; and all those used in 
a metaphorical sense. 

'J'his class seems to include all those cliiiracters 
that are merely arbitrary, and wdiicli cannot be 
lirought under any of the preceding divisions. We 
shall explain these classes by examples. 

'Fills ill-digested and obscure arrangement was 
soon abandoned for another not much better,— that of 
classing the characters according to their sounds or 
names. As these luimes were all monosyllables, and 
as each monosyllable began with a consonant, with 
v(‘ry leu except ions, and ended with a vowel or li- 
quid consonant, the number ol‘ such monosyllables 
was necesi-aMly very limited; by our alphabet, the 
whole of them niiglit he ex})rtssi.‘d in about .‘J30 
syllables ; but as nei'cssity taught the Chinese to 
employ in early life the organs of speech and hear- 
ing, in ac(]uiring a greater nicety tlian most nations 
have any occa'^ion lor, tliey were able to swell the 
number of their monosyllables, by means of intoiia- 
llnns and accentuation'^, to about 11200 or Igt^O. As 
soon, therefore, as tlie number of character.', exeecd- 
cd the number of words, it is evident that any w- 
Lwl arrangement must be attended with uncertainty 
and confu>ion ; if, for instance, they had 10,000 
characters and only words, the same word 

must be applied to eight dilft'rent characters; and 
as the latter now, in Kaung-he’s Dictionary, exceeds 
40,000, each syllable in the Cliinese language must, 
on an average, represent thirty-two different charac- 
ters ; and, in point of fact, there are syllables that 
give the same name to sixty or eighty different cha- 
racters. 

It is difiicult to conceive, therefore, without the 
assistance of an alphabet, how they could possibly 
contrive to class tlie characters in a dictionary ac- 
cording to their unmes^ and by what means they 
could ascertain the name of a character which speaks 
only to the eye. To discover this, they seem to have 
had recourse to three different methods; the first 
was to place at the head of a list of characters, 
havin)^ the same sounds, some common well known 
character, and to mark them severally with their re- 
spective intonations ; the second method was that 
wliich is still used in all their dictionaries. It con- 
sists in writing ufler the character, whose sound is 
sought for, two common characters, ofwhich the initial 
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sound of the first added to the final sound of the latter, Chiiai. 
produces a third ; as from the m of moo and the ivg 
of tsing^ is compounded the third or new monosylla- 
ble ming ; and, in the same way, from ting and ke, 
would be formed tc^ &c. The two characters, so em- 
ployed, are called or mother characters,’' and 
the third produced from them or “ the cliild.'* 

The third method was, by means of a modified San- 
scrit alphabet, or series of sounds, which was intro- 
duced into China since the Christian era, by some 
priests of Budh, to give currency,” says one writer, 

** to tlic books of Fo.” This system is described in 
the introduction to Kaung-he’s Dictionary, though it 
is never used, and but very little understood. The 
Chinese, indeed, reprobate the idea of changing 
their beautiful characters for foreign systems, un- 
known to their forefathers. ** It appears to me,” 
says one of their writers, that the people of Tsan 
(Thibet, from whence they derived the system of ini- 
tials and finals) distinguish sounds; and with them 
the stress is laid on the sounds, not on the letters. 

Chinese distinguisli tlie characters, and lay the stress 
on the characters, not on the sounds ; hence in the 
language of Tsaity there is an endless variety of 
sound ; with the Chinese, there is an endless variety 
of the character. In I'san, the principles of sound 
excite an admiration, but the letters are destitute of 
beauty ; in China, the characters are capable of ever- 
varying intelligible modifications, but the sounds are 
not possessed of nice and minute distinctions. Tlie 
people of Tsan prefer the sounds, and what they ob- 
tain enters the ear ; the Chinese prefer the beautiful 
character, and what they obtain enters the eye;” and 
the Cliinese are right ; for, unless with their charac- 
ter they gave iif) their monosyllables, they might al- 
most as well have no written language ut all ; as, if 
wiitten alphabetically, it would be wliolly unintelligi- 
ble. The written character assists their meagre mo- 
nosyllables, — an alphabet would completely destroy 
them. The written character, however, has proba- 
bly been the means of fixing the spoken language in 
its primitive monosyllabic form, as the least change or 
inflexion of the spoken language, must at once and 
for ever destroy the connection between it and the 
written character; and this connection, by the way, 
is no mean proof of the antiquity of the present .■sym- 
bols. (IVef. to Morrison’s Dictionary, — Harrow’ ’s 
Travels hi China,) 

These symbols are now reduced to a regular and 
complete system, which renders the study of the 
language comparatively easy. A certain number of 
characters have been selected, which the Chinese 
call Tse~pooy “ superintending or directing charac- 
ters.” and sometimes Slwo-niooy or the “ Eyes of the 
Book,” which, considering them as composing an in- 
dex to the book, is no bad name. 'Fhe Jesuits have 
given them the name of Acys, and sometimes elements 
or radicals^ there being no character in the whole 
language, into the composition of which some one or 
other of them do not enter. I'his number, accord- 
ing to the classification now in general use, consists 
of two hundred and fourteen, and they are divided 
into seventeen chapters or classes ; beginning with 
those keys or elements that are composed or 
formed of one stroke of the pencil, and ending 
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with those (of which there Is only one) composed 
of seventeen strokes. Plotes LIV. LV. LVI. com- 
prehend the whole of these keys or eleinents, with 
their several names and significations. When these 
two hundred and fourteen ke)rs or elements are once 
become familiar to the eye, there is no great difli-^ 
cuhy in detecting them in any of the characters into 
which they may enter, and without some one or 
more of which, no character can be formed. They 
will be found to stand more frequently on the left 
side than on any other part of the character, though 
they also take their stations sometimes on the right, 
sometimes in the middle, frequently at the top, and 
occasionally at the bottom ; but a little practice and 
a ready knowledge of these keys, Will point them out 
at once. Thus, in 


I. jjrrn, “ convenient,’' the key ^ Ji/ty 

is on the left. 


‘man 


... 

tsoo, 

“ to assist," has the key ^ Ice 

on the right. 


\scun. 

‘‘ tlic whole,” has the key 

* 


at the top. 

phg, 

, a soldier,” has the key pa 


at the bottom. 

5. 

gai, 

to love,” bus its key 


in the middle of the compound. 


The dictionaries are divided into seventeen sec- 
tions, headed respectively by the seventeen classes 
or keys, commencing with that class which has its keys 
of one stroke, and ending with that which is com- 
posed of seventeen strokes. The characters which 
each key governs, or to which it serves as the index, 
are also divided into classes, according to the num- 
ber of strokes they contain, beginning at oiiCy and 
proceeding regularly to the greatest number that 
any one is found to contain, exclusive of the key ; 
and this number, together with the key character, 
being marked at the top of every page in the dic- 
tionary, afford a clue by which any character in the 
language may be turned to immediately, having first 
ascertained the keyy and the number of strokes in 
the remaining part of that character. Thus in the 
above examples, the character jieen will be found 
under the key^Vw, and, in the seventh ^ection, there 
being seven strokes exclusive of the l^y ; in the se- 
cond, under tlie Jiflh section of the index lee ; the 
third, under the fourth section of the index^oo; the 
fourti) under the jfih section of the key pa ; and 
the fifth under the ninth section of the index sin. 

This classification of the characters is extremely 
simple and easy; the chief object of it would appear 
indeed, to be like the Li nns|Ui system, that of giving 
facility to the finding in the dictionary the character 


that may be wanted. The nature of Chinese symbols 
admitted, however, of a more beautiful, perfect, and ^ 
philosophical arrangement, and might, indeed, have 
been made the most rational and complete system of 
pasigraphy or universal character, that has yet been at- 
tempted. It would seem, Indeed, thattlie CUnesc had 
this idea once in view, but, citlicr through 
pride, or caprice, they have entirely marred the plan, 
and nearly lost sight of it altogctlier. In the original 
adoption of the shoo-nioo, or “ book’s eyes” (the jjoo 
or keys), they selected no less than 479 to serve as in- 
dices to the characters, the whole of which were 
marshalled under nine divisions. 'I'hc first had a 
few onl}'^, consisting of a single line. The second 
embraced celestial objects, as the sky or firmament, 
the sun, moon, stars, clouds, rain, thunder, &c. The 
third, terrestrial objects, as earth, water, metals, 
hills, rivers, &c. ; iha fourth, man, and all the animal 
functions; the /?////., moving things, iiuluding all the 
re.St of the animal creation ; the sidih, tlie vegetable 
w^orld ; the seventh, productions of art and human 
industry; X\\g eighth, miscellaneous; and ninth, elia- 
racters of a doubtful genus, whose classification 
could not well he ascertained. Though this was a 
complicated, and in some degree an arbitrary classi- 
fication, yet it comprehends a principle that, if it 
liad been adhered to in simplifying the arrangement 
of the charaeters, the Chinese miglit have challenged 
the world to produce so beautiful and so philosophi- 
cal a language as their own. This system, called 
the Len-shoo, is that stated by I\Ir Morrison to liave 
been invi'nted by Pnon-she* 

After this the 479 keys or elementary cliaracters 
were reduced to 214, and the cliaructers themselves 
arranged under six divisions, as before-mentioned, 
the nature of which will be best explained by a few 
examples to each ; they will tend to show how much 
more might have been accomplished in this practical 
approach to an universal character. 

1st Class. The rude representation of the object 
may now be considrrec as no longer to exist, hut 
this class consists generally of simple characters, and 
almost all the great ohjecis of nature are found 
among the keys or elements which enter into their 
composition ; this may be called the Imitative Class. 

2d Class. Under which are comprehended thost' 
characters which point out the quality or property of 


an object, us 


shang, above 


T shea, below. 


Thus also 


ye, one, is used to represent unity, 


concord, &'C. | kuan, straight, upright ; J 


hooked, and generally such characters whose meaning 
can be extended, in a metaphoricui sense, as far as the 
object represented would admit of being so applied, 
as, for instance, a line drawn through a square thus, 



signifies middle, or any thing divided into two 


duoa. 
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rhin^ parts ; the same cliaracteri in a figurative sense, cx- 
presses moral rectitude, good dispositions, &u. This 
class muy therefore be called the figurative. 

."d Clans. Under this class might have been 
' ranked all those compound characters which, if the 
numbers were properly selected, would have given 
' tjiat pccj^iar beauty and expression to the language 
wiii&fi, even in its clumsy and imperfect state, llie 
Chinese still pretend to feel, by employing significant 
characters, each of which should be connected with 
tlie idea to be conveyed by their union. One half 
if tile language, at least, might thus have been com- 
posed, and presented a series of symbols, every one 
of which would have been intelligible tg the eye ; 
\yherens not one-sixth part at the most, some say 
not onc-tenth, of the compounds, have any relation 
to their componcMit parts. A lew examples will serve 
to sliow how much might liave been done by attend- 
ing to a philosopli ical c omposition of tJie compounded 
characters. Tiius, 


;7», man, and word, forms the com- 

• A * 

pound J s/?/, sincere : the sun, and 

^ the «toon, mingy splendour ; 

middle, and heart, 

fidc'lity : ^ Jiiiy man, and lietiy 

a field, flc?iy a farmer : licriy a field, 

and l(‘Cy strength, nnuy male 

kind : cnly the car, and fcliciy to stoj», 

chccy shame : ^ j kooy mouth, and 

hilly gold, volubility of 

speech : i^ctiy word, and shccy tern- 

pie, ^shecy verses, poetry : /<rw, lo 

divide,* and pe/, riches, pin, poverty: 

^u, an enclosure, anS man, 


m cheuj a prisoner : ho, rice, and 

2^^ Aoo, mouth, comfort : ^ ye, 

one, and great, heaven 

or God : iclieou, a bamboo, and m 

a slap, cJiee, to govern : kcu, 


high, and 


ma, horse, klieUy proud. 


4th Class. "I'lic characters arranged under this 
class are sucli as embrace both the meaning of the 
object and the sound it is supposed to utter ; and it 
includes objects animate and inanimate. Tlic cha- 
racters are all compounded of one of the elements 
to express the genus, added to one imitative of the 

sound uttered by the object. Thus wa- 

ter, added to JL koongy forms the character 

CdL ki/angy which denotes a rapid stream, ex- 
pressive, as they say, of water rushing with violence ; 

and hoy a river with shueCy water, 

makes the compound ho, a river, the name 

of which is said to imitate the sound. To this class 
may also be added those objects in the animal king- 
dom whose generic character can be expressed by 
one of the elements, and the species by some other 
character tliat shall convey its name merely by the 
sound of the latter character. If, i'or instance, to 
the generic character, bird, be added another charac- 
ter whose name or sound is go, the new compound 
will also be named go, and will signify a goose; if, 
to the same cliaracter bird be added another named 
7yfl, the compound will also be yo, and will signify a 
duck ; if, to the generic character ircCy be added the 
appellative pcy the compound w ill be named pe, and 
signify a C3'press ; w'ith taoy it will be called laoy and 
signify a walnut tree ; and with lieou, it will retain 
the name of lieou, and signify a w illow. In this class 
may also be comprehended all foreign names written 
in the Chinese characters, to which, in order to mark 
them as destitute of meaning, they usually annex on 
the left side the character signifying mouth. Thus 
the English word strong would require three 
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China, choracter^y se-te^lungy ondy with the mouth prefix^- swanfps, depdi, transparency, kc. The key or ele- ChinH. 

mcnt takes in the whole vegetable . kingdom. ' 

Yen, a tuor^, enters into the composition 6f those cha- 
racters which relate to reading, speaking, studying, 
debuting, consulting, trusting, d:c. All the handi- 
^ ^ craft trades, laborious employments, and a great 

but these characters, if the momh number of verbs of action, have the elenmnt hand 

for their governing character. All this is perfectly 
was taken away, would be read by a Chine6e~the intelligible ; but, on casting a glance over the elc- 

innifistmie procured a dragon, mentary characters, it will b^e seen that fully one half 

r>th Class. Consists of an inversion of the sense of them are utterly incapable of being formed into 

by nn inversion of the wl.ole or some '^art of tbe any generic arrangement ; and one is surprised and 

character; or it alters the meaning by giving a dlf- puzzled to conjecture by what accident they could 

lerent name to the same character ; *or, lastly, the possibly have been included among the elementary 
characters which compose it are used in a figurative characters, or even as indices to characters. The 
or metaphorical sense. An European cannot readily .fact is, that, of the 214 characters thus employed^ 
comprehend the illusions or allegories that arc fre- not moref than 1 jO can be considered as eftective ; the 

quently contained in a .single character, though pro- rest being very rarely employed in the combination of 

bnbly they are nor more numerous than those which characters. Of the 40,0()() characters, or thereabouts, 

arc found in any of the languages of Europe, rendered contained in the standard dictionary of the language, 
easy, and indeed not perceived, by early habit. The 60 of the cleinciits govern no less than 2o,()00. The 
combined characters of t ))0 .su?/ and juoufi, wdiich, in most prolific is the dement r/.s.v cy plants (No, 1 to), 
a physical ‘sense, expressed brightness, brilliancy, which presides over 11 2.‘i characters ; the next u’^/Zer 
splendour, are also, in amoral or metaphorical sense, (No. 85), which has l.O.i.S ; then the hand (No. ()4), 
noble, illustrious, famous. The characters heart which has 1012. After these follow, in succession, 
and dead form a third, which signifies /brgcf/wb/rs.v .• the mouthy heart, and insect, each having about poo ; 
JicUrnrss or levity is represented by a oiV/ and then a itcon/, a and jwrZ.v/, eadi exceeding 700 ; 
ikaw^ht ; attention, by the heart nr\d tot alih/ ; anti- next a real or hnnihoo^ o.iconwn, silk, a bird, flesh, 
qaitif, hy mouth and the numeral ten; to fiat ter, is each governing from 500 to 600 ,&c. In 

compounded of ivord and to lick; to boast, of a the modern classification, therefore, of the diaructcrs, 
mountain and to speak, 'J'he wife of a magistrate is though prob.'ihly inlendcd ns a more convenicnl instrii- 
iised metaphorically for an accomplished lad if ; a icild menr for leference in the dictionaiies, so inudi of the 

hoar ioY courage ; and a tiger for /croc//y, &c. natural arrangement lias been preserved us will serve 

(Ith Class, ^ These characters iirc either arbitrary, to convey to the evi', nt once, the gi iieral meaning 
or formed out of some distant or local allusion, most of ii charactcM* ; at least of such characters as arc 
of which are inexplicabJe to the Chinese themselves, governed or fall under any of the principal dements. 

TJius, a bamboo and heaven form a compound, which They have even gone beyond this. Feeling how 
signifies to laugh ; turz^cr and to go, compose a chu- much more cajiable of nice discrimination the eye is 
racter signifying lata ; xvood and the snn form the than flic car, the written characler has been employed 
word east ; the character woman three times repeat- to mark disliuctions, which, in an alpliabctic language, 
ed may signify adultery, or communicating with an would he impossible. Instead of tlie modifications 
enemy. These may or may not be arbitrary l ombi- of lime, place, age, i olo. i, and the like, by which sen- 
natiuns. We can explain why the compound of sible objects arc affected, being expressed by so many 
wine and seal should signify marriage, from the dr- epithets or additional characters, in the several stages 
cumstance of w/'we being presented by the hridegronni of their existence, or the liglits in whidi they may 
to the bride as the seal to the contract ; and why be viewed, tlie Chinese employ only one single cha- 
that of girl and upright should signify concubine, or racter for each several modification of wliidi an ob- 
inferior wife, because such a one must stand in the jeet or idea may he susceptible, w liethcr in tiie phy- 
prescnce of her lord and master; also, why that of sical or inldlectual world. Thus they have the key 
woman and sickness should signify because or elementary character for water simply ; another 

w'hen tlie sovereign was sick, and giwSb Over by the under that key for salt water, a third for ficsh ivaicf\ 
physicians, he was left to die in the hands of tcown/ ; a fourth for muddy water, a fifth for c/rY/r w ater ; and 
but by far the greater part, are utterly inexplicable. so on for running, standing, deep, shallow, and every 
Such, by the Chinese account, is the philosophy of other qualification iliat water is capable of receiving ; 
their language ; not very clear, it must be conlessed, and the same of love, anger, jealousy, ambition, ^tc. ; 
nor exactly calculated for practical facility ; but, at all of which are expressed by their respective .symbolb 
the same time, approximating to a viry beautiful combined with the element heart, 

system. 'I'hal system has, to a certain degree, been The colloquial language is not less singular than 
preserved in the modern classification under Lhe214> the symbolical eliaracters; being, like the latter, ex- 
clements. Thus, under tlie element or key which clusivciy their own ; having borrowed notliing from, 
signifies heaft, we shall find all the characters ar- nor lent anything to, the rest of the world. * The 
ranged expressive of the Sentiments, passions, and 3.S0 monosyllables, each beginning generally with a 
affections of the mind, od gi'icf, joy, love, hatred, consonant, arul emjing with a vowel, or liquid, or 
anger, tke. The element wafer enters into all tlic the double consonant ng, which, as we have ob- 
compounJs which relate to sea, rivers, lakes, served, complete tlie catalogue of words in their 
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China- language, are, by means of four modifications of 
sound, or intonation to each syllable, extended to 
about 1300 ; beyond which, not one of them is ca- 
V . pable of the least degree of inflexion, or change of 

termination ; and the same unchangeable monosyl- 
lable acts the part of a noun substantive, and adjec- 
tive, a verb, and a participle, according to its collo- 
cation in a sentence, or the monosyllables with which 
it is connected. It is neither alfected by number, 
case, nor gender ; mood, tense, nor person ; all of 
which, in speaking, arc designated by certain affixes 
or prefixes to mark the sense. Thus the genitive of 
love, gat, is expressed by the particle tie set after 
it, as gni-ti,', of Jove ; I he dative by eii-goi, to Jove ; 
and the ablative by inng^gai, by or from love. The 
plural is expressed sometimes by the repetition of 
the nouDj asyi/z, a man ; yin-yin, men ; to-yin, many 
men ; io-to-yin, all men. Certain particles of num- 
ber are also employed before nouns, wiiich vary ac- 
cording to the nature of the noun. Thus man has 
ko, as san-kn-yin, tliree men ; most other animals 
ichccj Hang-lchec-mn, two horses; bodies with ex- 
tended sLirfMces yc-lchuiuo'tchaa, one ta- 
ble, &e. The number of particles so employed 
amount to about thirty. The fuud expletive Uc is 
added to nouns, not only to distinguish them from 
adjeetives, but for the sake of eu|)h()ny ; ^xspie-tse, a 
pipi \ /}nif>-isc, a house; ya-Lse, a chair; the particle 
hr, tlie same which designates the genitive of the 
fcubstiuilive, is set after the adjective or pronoun; as 
fn, he, with tie afUr it, becomes a posse*‘'S>ve, la-tic, 
his, The gender ol’ nouns is seldom necessary 
to be expressed in conversation, unless- for the sake 
of removing ambiguity. When this is the case, nan 
and ncH distinguish male from female, as nan-yin, a 
man ; ncu-yin, a woman. Adjectives admit of com- 
parison in various ways. Coiniiionly yt' used 

to express the positive, as yc-yan^\-liua^ as good as, 
or ecjiially good ; the preposition keng forms the com- 
parative, as hrng-hao, better; and, with the addition 
of ton follow ing it, the superlative, as hao-toa-keng, 
the best ; a repetition of the positive also marks the 
su])erlative, as hao-liao, very good. 

The personal pronouns go, nr, la, I, thou, lie, are 
made plurals by the addition of nnni, as go-inun, nc- 
man, tu-mun, we, ye, they. Chc-ko, this, and na-ko, 
that, arc tlie demonstratives. 

The only tenses of the verb necessary to be dis- 
tinguished are the present, past, and I'uturc. The 
past is formed by the particle Iran set after it, and 
the future by yau, will or determination, or Uhong 
lai, time to conic. Thus go f^ni, I love ; go gni lean, 

1 have loved, or did love ; go yau gai, or go ichang 
lai gai, I shall hereafter love. The negatives gene- 
rally in use are mo andyoo ; ix^ycu, to liave ; mo yen, 
not to have ; hao good ; poo hao, bad. 

Such is the simple and inartificial language spoken 
by a mass of people equal in numbsr to that of tlu; 
wliole of Europe. Its imperfection must be obvious, 
when if is considered that 4*0, 000 distinct characters 
are represented by about 1 300 monosyllabic sounds ; 
but, as a good composition is intended only to be 
seen, tlie particles and expletiVes, necessary in 
familiar conversation, arc all omitted ; if such wTit- 
ing w'cre read aloud, it would scarcely be intclligi- 
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ble, and, at any rate, full of ambiguity. Indeed, it Hiina. 
frequently happens, that, in reading a paper, the au- 
ditors are assisted by the reader making, with a mo- 
tion of his hand in the air, or with his mn, the shape 
of the character, or, at least, the key of it, to remove 
any ambiguity.. This, in conversation, is obviated by 
the use of certain expletives. For instance, when ^ 
a man is speaking of his father, which is /bo, a mono- 
syllable that has seventy or eighty other meanings 
besides that of father, a Chinese will say /bo -c/zm ; 
and, instead of ynoo for mother, moo-chin ; the syl- 
lable chin, signifying kindred, removes at once all 
doubt as to the meaning of the speaker ; but the 
chin, in writing, is wholly unnecessary, and w^ould be 
left out ; the cliaracter %igm{ymg father being totally 
different from any other character tliat'may have the 
name o^foo, A foreigner, not always aware of this, is 
liable to many equivoques in speaking the language. 

Thus a missionary, requesting to be allow'ed to pass 
the night at a peasant’s house, asked for young girl 
to sleep w'ith, when he meant only to ask for a mat ; 
and another told the Emperor he served three Xknves, 
when lie meant to say so many churches, (Barrow's 
Travels in Chinn. — Morrison's Dictionary. — Miirsli- 
man*8 Clavis Sinica. — Fourmont’s Mcditationcs Si- 
nic(C, «Jvc.) 

One of the most remarkable features of Chinese Literature, 
policy, is the encouragement given to the cultivation 
of letters, w'hieh are professedly the sole channel of 
introduction to political advancement in the state, 
and to the acquirement of office, rank, and honours 
of almost every description. The pursuits of litera- 
ture throw open the liighest offices in the state to 
the lowest of the people ; and, with a few' exceptions 
of particular fiwourites, or of Tartzirs connected by 
blood with the imperial family, it would appear that 
honours and offices are generally bestow ed according 
to merit. With tlie ])rt>spect of sucli rewards, the 
number of coinpetitois is very great, and a taste for 
letters is almost universally diffused among all ranks 
and denominations. Schools abound in every town 
and village, and the best education that China affords 
is to be had on the most moderate terms. In every 
part of the empire, certain magistrates are ajipointed 
by the government to call before them all candidates 
for cmjiloymenr, to direct them in their studies, and 
tw'ice a year to hold public examinations, when 
small presents are distributed to the most deserving. 

As a farther encouragement to literature, the press 
is left free to all, and any one may print what he 
pleases, taking his chance for the consequences. 

'J1iat this unrestrained liberty of the press should 
exist in one of the most arbitrary governments that 
IS known, is a remarkable phenomenon in the history 
of nations. No previous licence is required ; no re- 
strictions arc imposed ; though the publication of 
books is made amenable to certain regulations esta- 
blished by law. In gcucral, crimes, and their corre- 
sponding punishments, are clearly and minutely de- 
fined in the Lavas of China, but the law wliich re- 
gards the press is left, perhaps intentionally, vague 
and uncertain. According to the Leu-ice, “ Who- 
ever is guilty of cdit;ing wicked and corrupt books, 
with the view of misleading the people; and who- 
ever attempts to excite sedition by letters or haniU 
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bills, shall suffer defltfi hy being beheaded; the 
principals shali be executed immediately after con- 
viction, but the accessaries shall be reserved for 
execution at the usual season." And further, ^^All 
persons who are convicted of printing, distributing^ 
or singing ia the streets, such disorderly and sediti- 
ous compositions, shall be punishable as accessaries." 

These severe laws are' by no means a dead letter ; 
numbers have been executed in virtue of them. 
Three unfortunete authors were punished with death, 
and their families banished, by that great patron of 
literature, Kien-lung, in three consecutive years, for 
publishing books that no European government 
would have deigned to notice; but political discus- 
sions are least of nil palatable to despotic govern- 
ments, and ore easily brought under the charge of ^ 
constructive treason, — a crime that in China is never 
pardoned. 

The instances, however, that occur of severity of 
punishment, seem to have little effect in diminishing 
the number of publications, and are not more hos- 
tile to the liberty of the press in China, than the 
occasional punishment of a jail, for libel, is destructive 
of that liberty in England. A writer in a popular 
periodical journal says, that thousands of novels and 
moral tales, amusirig stories, laughable comedies, 
moral precepts from ancient sages, and exhorta- 
tions from living sovereigns ; popular songs, fables, 
and romances ; books of receipts to lical the sick 
and to pamper the appetite ; predictions of the wea- 
ther, and of good or bud luck ; manuals of devo- 
tion, of religious rites, and rules of good-breeding; 
almanacks and court caleiulars, are the lighter sort 
of publications which issue daily from the press in 
Pekin, and other great cities of the empire. All ranks 
in China read, and find it a cheap luxury; the more 
bulky and expensive works, as those on history, 
philology, jurisprudence, arc sonjotimes pub- 
iished by subscription, but arc supplied to the li- 
braries of the magistrates by the government. li- 
braries are seldom formed to any great extent hy 
individuals. The grand collections oi' hi..tory, phi- 
losophy, and other standard national works, publislied 
by the direction of the sovereign, under the MiTierin- 
tendcnce of the I^a7i4iny ore distributed i > the 
princes of the blood, the viceroys of provinces, pre- 
sidents of departments, and to the learned oi' tlic 
empire, but are rarely met with in the libraries of 
private individuals. 

We can form no estimate of the state of literature 
in China, from the paraphrastic translations of ill- 
chosen books, and the commentaries on them, made 
by the Jesuits and other Catholic missionaries; the 
trite morality of Cong-foo-tsc and IMcn-tse; the 
wise sayings of this emperor, and the wicked doings 
jof that, which are contained in the Ou-liJig and the 
Se-Chooy their ancient canonical 'lotoks, convey no 
better idea of the state of China or of ics literature, 
than the Domesday Book does of that of England. 
The Ton^kien-kang^moOf or General History of 
China, by rere Mailla, may be considered as the most 
important of missionary translations. Some of the 
Odes of the Sk^ee^kingf 1^ Pcjre Premare, are curious, 
as exhibiting specimens 'Of their poetry 4000 years 
ago. The Elage de Moukdin^ a poem by the Empe- 
ror Kicn-lung, by Pene Amiot, is no bad specimen of 


modern poetry, for such it is, though, like Ossian, it is 
unmeasured poetry. Of the merits of his Conquest of 
the Miao^tsSj by Mr S. Weston, through the medium 
of a Trench translation, we arc unable to form any just 
idea. Works on philology, and commentaries on the ' 
characters of the languages, arc endless ; and, on this 
subject, many curious observations will be found 
in Pere Amiot’s Letirc de Pekin^ and in various parts 
of the M6m/concet n(ini /cs Chinois, The little novel 
of Jlao*Jciau~tehunyiy edited by Dr Percy, from the 
papers of an English supercargo, is so charming a 
specimen of that kind of writing, as to make us re- 
gret that we have not more. The orphan of the 
house of Tchao was not unworthy of I he trjigicmuse 
of Voltaire, and yet it was the only spc cinieii of this 
.kind of composition that had appeared in an Euro- 
pean dress till the present year. We have now another 
drama more closely and more raithl'nlly translated by 
Mr Davis, taken ironi the same collection of one 
hundred dramas in which the Orphan is 1‘oiind. Tlie 
Memone sur Vart JMi/itnirc, altliough collected from 
the \vorks of the greatest Cienc'rals, was unworthy 
the trouble bestowed upon it by Pere Amiot ; the 
military movements, as there represented, are more 
suitable for mountebanks, tumblers, and posture*- 
makers, than for soldiers; the Chinese arc, in hiLt, 
the worst soldiers in the world. The same thing 
may be observed w'ith regard to his Treatise on Clii 
nese Music, a farrago of trash, not one w'ord of w lueh 
either he or his Cliincse author understood. \\ r 
have some carious matter on the rites and ceremo- 
nies o)' tile several religious sects in C'liina, by Pere 
Intorcetta and La Tavre, and on various subjects in 
the Hist, de I'Acadcmic r/r? Insa ipt, ct ihilts iMtyes, 
by Mss.rVeret and DeCiuignes; and especial !yol hooks 
trtinslated into Cliinesc Iroin the Sanscrit, wliicli au 
to be found in the temples of To. Tliese volumes 
would, no doubt, throw mucii liglit on the state ol' 
Hindostan before the Maliomniedan irrujilion, which 
created Mich havock and devastation el IJindu lite- 
riiturt. It was chiefly with the view of examining 
these documents, fo. tlu‘ better llluslration ol‘ the 
liistoiy, religion, anti ll:er.itur(‘ of India, that Sir 
William Jones set about learning the Chinese lan- 
guage. De (iuignes ascertained, that the priests oi' 
To were in possession oi' r)400 volumes on the re- 
ligion of India in the sixth century of the Christian 
era. Ti\o centuries before thi«, anotlier priest trans- 
lated twenty-three different hooks on religion into 
Chinese, wliich were lodged in the library of the 
temple of Sei-gan-foo ; and, about the same time, 
one of a party of pilgrims, who travelled from this 
city to J3enarcs, from thence to ('eylon, and return- 
ed hy sea to (kinton, published a relation of his 
travels, under the title of Fo-quo-kcCy a History of 
the Kingdom of To, of which there is a copy in tha 
King’s library at Paris. Frequent mention is made in 
the Tong-kien^kan^^mooy and other histories of China, 
of priests being dispatched into India, in the early 
periods of the Christian era, for the express purpose 
of procuring Hindu writings, chiefly those on reli- 
gion and astronomy ; from which it may be conclud- 
ed, that, if the Hindus really had any tiling valuable 
which perished by Mahommedan bigotry, it may still 
have survived in China. 

Among the works of which a translation would he 
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Chifla. most desirablei may be mentioned the Ta>Uing^* 
tung^ts&i^k complete Encyclopmdia of Arts and Scien- 
ces, in 300 volumes, published under the sanction, 
and by the authority, of Kicn-lung; for, though we 
have nothing to expect from the state of science in 
China, they far surpass all Europe in many arts, and 
are in possession of others of which Europe is entire- 
ly ignorant. The TaMiTip^-hoci-ticn, another work 
containing the whole Institutes of this vast Empire, 
with all the regulations of the several departments of 
govermnent; the whole system of jurisprudence, of 
revenue, and fiiumce, taxation, &c. would afford am 
interesting picture ol“tln.'» extraordinary nation. Of 
this curious work, also piihlishetl by the authority of 
Kicn-lung, there is a vei v gc in ral abstract by M. 
Cibot, in the 4th volume oi Mem. siir lea Chinois, 
This abstract, and tlie leccnt translation of the Ta- 
tsiug-hu-lcet by Sir Cieorge Staunton, enable us to 
form a tolerably correct notion of the machinery by 
which the multitudinous ])opulatjon of the largest 
empire on the face of the eai lh lias been uniformly 
ke|)t ill motion, and perfoniied its several functions 
for the last four thousand years. 

'I'lio desiderata of Cliiuesc literature in Europe 
are some of their liglitcr productions, which our in- 
creasing knowledge of the Chinese language will no 
doubt soon supply. The dictionary of Dc Guignes, 
compiled by the vlesuits, and the more important 
dictionary of Kang-liee, called the 7’sc-//Vn, now un- 
der publnMtioii ill the Eiigli&li language by Mr Mor- 
rison, a C/:iiicse Grammar by the same gentleman, 
and the Clavi.s Smira, ponderous as it is, by Dr 
Marshinaii, witli various translations of these mission- 
aries, liav(‘ rendered the study of that language so 
easy, a^ to leavi* no excuse for tlie eontinuauce of that 
total Ignorance which hd.>, for two centuries nearly, 
prevailed among the East India Company’s servants 
stationed in ('lima. If any proof were wanting of the 
possibility of a speedy acquirement of the Chinese 
language by a foreigner, the circumstance of Mr 
Davis having translated several Chinese works, both 
in jioetry and prose, may be adduced as an example 
in point. Before he had been tw o years in Canton, 
tins gentleman liad acquired a sufficient knowledge 
of the language to enable him, with occasional as- 
sistance of a native, to translate several pieces of 
poetry, two or three novels, and, which is probably 
most difficult of all, a Cliiiicse drama, which has re- 
cently been published in London. Many years ago, 
t>ir (jeorge Staunton was able to carry on a corre- 
spondence with tlie officers of government at Canton, 
— to translate tlie 'J'a-lai/ig-leii-lecy — the journal of a 
Chinese ofKcer through the vast regions of 1 artary, 
by tlie liaikal Lake, as far us the Kerghis liordes, 
near the borders of the Caspian, which we hope to 
*ee published. It corroborates, v^c understand, in 
an extraordinary manner, the observations of Bell, 
which, indeed, were never called in question ; and \s 
the more curious, as they both travelled in the same 
year, And must have crossed each other on the way. 
Sir George has, besides, we believe, translated a 
Chinese drama, and two or tliree short tales from a 
collection called Taitig^tsu, or Histories descrip- 
tive of the Passions.*’ Mr Manning, whose name 
we have already noticed, ho# made himself perfect 


master of the Chinese language, an account of ivhich China, 
he Intends to piibljsfa. We mention these to show, 
that there is 'iieitfaer any difficulty in acquiring a 
knowle4ge of the Chinese language, nor want of m- 
ducenient to prosecute the study of it. Sir George 
Staunton is alone in possessipn of from 3000 to 4000 
volumofiu 

Europeans have been deceived as to the vast num- 
ber of characters in this language, which was sup- 
posed to create its difficulty. In the great diction- 
ary of Kang-he, there are not more than 40,000 
characters, of wdiich about 36,000 only are in use. 

The lexicon of Scapula contains about 41*, 000 words; 
Ainsworth’s diciionary 45,000, and Johnson’s about 
the same number. The whole works of Confucius 
contain only about 3000 different characters. The 
LciMcc may Jiave, in the whole, about 100,000 cha- 
racters, but not more than lS6o different ones 
throughout the whole work. Where, then, can 
there possibly be any difficulty ? 

The origin of f’hincse poetry is indicated by the 
component parts of the character employed to ex- 
press it, — tvords of llie temple, — short measured sen- 
tences, delivered as instructions to the people, — 
such arc those in the ancient writings, , and such 
chiefly are the moral maxims of Cdnfucius. It is so 
far from bt*ing true, as (irozier flippantly asserts, 

“ that a learned man writing good verses, w’ould 
be considered in the same light as a dragoon officer 
playing well on the fiddle,” that there are lew men 
having any pretensions to learning, who dp not write 
verses. The several odes and didactic poems of 
Kieii-Jung, were quite sufficient to make poetry fa- 
shionable, if there were no taste for it among the 
people ; but all are fond of poetry. W’e have before 
us the translation of part of an Ode on England and 
London, written by a common Chinese servant, 
brought over by a gentleman from Canton, in which 
are many just observations, with accurate and concise 
descriptions ; the climate, he says, is cold, and peo- 
ple live close to fires ; that the houses are so lofty 
tliat you may pluck the stars. Kang-he made the 
same observation to the Jesuits, and supposed that 
Europeans lived like birds in the air, for want of 
space to build upon. Our Chinese proceeds to say, 
lliat the virtuous read their sacred book, and (pc let 
to Got) pray to God ; that they hate the FrencJi, and 
are always fighting with them ; that the little girls 
have red cheeks, and the ladies are fair as the white 
gem ; that Jmsbai.ds and wives love each other ; that 
iiie playhouses are shut in tlic day and open at night; 
that the players are handsome, and their perform- 
ance tlelightful, ^:c. The nature of the character is 
well adapted to that expressive kind ol’ poetry 
which pleases the eye of a Chinese, by selecting 
such as are most comprehensive, or such as al- 
lude to some ancient custom, or such as can be 
used in a metaphorical sense : for instance, the 
rushing of water down 9 precipice, roars like thun- 
der,” is expressed by a single character ; and that 
which signifies “ happiness,” reminds him, by its com- 
ponent parts, of his guardian angel, — of the benefits 
of union and concord,— of plenty, signified by a 
inoutii over a cultivated field. The intercalary moon 
is expressed by the character king placed in that of 
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and goodnefi(Mp signifi^ by a* clj^clor coni^^4 
a young'ij^aip alid infant i %Jlaikreri ot i^ori 
and to ; *'a kingdom is expressed by a square oIh 
space within whiqh is a mouth and xoeapons^ allud|ng| 
^rhaps, to arms and counsel, being the best protp^ii ' 
tion of a state. But tliough the s^se of aaejn^' 
seems to be that which is rather addres^cl in Chi-\ 
ncse poetry than the sense of hearing, yet they have 
their rules both of rhyme, measure, and quantity, 
the last of which is given by the tones or accentua- 
tions, which are entirely modern. Among the spe- 
cimens of ancient poetry from the ^hoo-king, the 
following is an address of the Emperor Chun to his' 
ministers : 

Jtoo, 1(oong khke tnal 
Yuen ihtfcu kkie Uai 
Puh koong hee itaL 

When the chief mmisterg delight in their duly. 

The sovereign rises to succcsstiil exertion, 

A multitude of inferior officeTs ardently ai-ope rating. 

To which the ministers responded in the same 
strain : 


taiBs mucii b,^utiful descriptitm. Hii Ode cm Tea is 
'of a bumbl^'east/ and some lines on tea-cups, ga:ie* ^ 
rally ascribed to him. are, in an English dress we 
have seen, absolute nonsense : the translator has, in 
fact, mistaken the whole meaning. 

We give the following from Grosier's collection, 
as no un&vouiable specimen of modern poetry. It 
may be called>thc Contented Philosopher. 

‘‘ My pabme is a little chamber, thrice my own 
length ; finerr never entered it, and neatness never 
loll: it. My bed is a mat, and the coverlid a piece 
I of felt ; on these 1 sit by day, and sleep by night. 
A lamp is on one side, and on the other a pot of 
perfume. The singing of birds, the rustling of the 
breeze, the murmuring of a brook, are tlie only 
sounds that I hear. My window will shut, and my 
door open, - but to wise men only ; the wicked 
shun it. I shave not like a priest of Fo ; I fast not 
like the Tao-tse. Truth dwells in my heart ; inno- 
cence guides my actions. Without a master, and 
without a scholar, I waste not my life in dreaming 
of nothings, and in writing charactcis, still less in 
whetting the edge of satire, or in trimming w'ords of 
praise. 1 have no views; no projects. Glory has 
no more charms for me than wealth ; and all the 
pleasures of the world cost me not a single wish. 
The enjoyment of ease and solitude is my chief con- 
cern. Leisure surrounds me, and bustle shuns me. 


Vttm ihycti mXng Uai 
Koo koong lyang Uai 
$hyu Uk khang Uai, 

When tlic sovereign is wise, 

The mimsters lire iidthlul to their trust, 
And all tlungs happily succeed. 


I contemplate the heavens and am fortified. I look 
on the earth and am comforted, I remain in the 
world without being in it. One day leads on ano- 
ther, and one year is followed by another ; the last 
will conduct me safe to port, and I shall have lived 
for myself.” 

Dramatic entertainments arc in China as in Eu-ThoDnvma 


The Shee-Kingi ot collection of odes, upwards of 
300 in number, is of a higher strain, one of which, 
on marrii^e, has been beautifully versified by Sir 
William Jones. The lines consist of no definite 
number of syllables, some containing three, some 
seven, but the greater part are limited to four. The 
rhyme is equally irregular, some having none, in 
others every line terminating wi#i the same word ; 
sometimes six lines rhyme in a stanza of eight, occa- 
sionally four, three, and sometimes only the Inst 
and last. Four lines in the stanza, and four charac- 
ters in each line, seem to be the most common mea- 
sure in ancient poetry ; but many odes of the Sliee- 
king extend the stanza to eight, ten, or twelve lines. 
At present, five and seven characters are the most 
common number in the line ; the former having the 
stanza of sixteen, the latter generally of eight ; the 
rhyme seems to be entirely arbitrary. There is not 
much sublimity of mind or depth of thought in these 
odes, but they abound with many touches of nature, 
and are exceedingly interesting and curious, as show- 
ing how little change time has effec'el in the man- 
ners and sentiments of this singular people. A num- 
rules with regard to the tones have recently 
been introduced, which would require more space to 
describe than they seem to deserve. As a didactic 
poem, the Elqge de Moukden of Kien-lung, ap- 
pears by no meatts to jbe destitute of merit ; it is 
considered in the Chinese to be highly poetical, 
though not written in measui’ed lines ; and it con- 


rope closely connected with poetry. The songs and 
recitative in the lighter pieces, abound with charac- 
ters of double meaning and equivocal cxpre«»sion ; 
but arc generally so contrived, that, while llic writ- 
t(‘n characters shall bear one sense, the sound shall 
convey to the ear another ; and these subterfuges 
are resorted to, in orner to avoid that punishment 
which the magistrates woutd be compelled to inflict 
for a breach of the law, respecting public decorum, 
in the publication or exhibition of any thing direct- 
ly and unequivocally obscene; and yet real lilc is re- 
presented on the stage without any of its polish or 
embellishments ; all acts, however infamous or hoi- 
rible, are exhibited on the stage ; a murder or an 
execution. Whether the culprit be condemned to 
die by the cord, by decollation, by being cut into 
ten thousand pieces, or by being fiend alive, the 
spectators must be indulged with a sight of the ope- 
ration. Nor do they stop here. I'liosc functions of 
animal life, over which decency requires a veil to be 
thrown, arc exhibited in full display ; many of them 
so gross and indelicate, so coarse in the dialogue, 
and so indecent in the scenic representation, that fo- 
reigners who have witnessed them have retired from 
the theatre in disgubt. ^ 

It is no excuse that these obscene exhibitions 
were performed for the amusement of foreigneis, 
whom they are pleased to consider as barbarians ; 
the representation of real life, in its ugliest dressi 
and most hateful deformities, could only be cun- 



Giina. ceived br a people of dopraV^ UobiU and a vicioas 
'taste. Of the Court eablbitloibj we have aipausing 
descriptions in' the JoUhials of Xiord Macartney, 
Van Braoni, and De 6olgne$. Lord Mocaitney 
describes the theatrical entertainments to consist of 
great variety, tragical as well as comical ; Some his- 
toncal, and others of pure fancy, ** partly in recita- 
tive, partly in singing, and, partly in plain speaking, 
without any accompaniment of instrumental music, 
but abounding in battles, niurders, and most of the 
usual incidents of the drama.” The grand pan- 
tomime followed, the subject of which his Lordship 
conceived to be “ the Marriage of the Ocean and" 
the Earth. The latter exhibited her various liclics 
and productions, dragons, and elephants, and tigers, 
and eagles, and ostriches, oaks, and pines, and other 
trees of diflerent kinds. The ocean was not behind 
hand, but poured foith on the stage the wealth of 
his dominions under tlie figures of whales and dol- 
phins, porpoises and lc\inthans, and othci sea mon- 
sters, besides fillips, rock^, shells, sponges, and co- 
rals, all pel formed by concealed actois, who wcie 
quite perfect in tlicir parts, and performed their cha- 
racUis to admiration.” These marine and land pro- 
ductions paraded about for a while, when tlie whale, 
waddling forward to the front of tlie stage, took his 
station opposite to the Emperor's box, and spouted 
out of his mouth into the ])it several tons of water. 
** Thib ejaculation,’' says his Lordbhip, ** was re- 
ceived with tlie highest applause, and two or three 
of the great men at my elbow desired me to take 
particuldi notice of it, repeating at the same time 
HaCf kiuig } ao ' channiug^^ dcbohtjuV* After this, 
they were entertained with tumbling, wirc-dancing, 
and posture-making , and the amusements of the 
morning concluded with various fireworks, which 
were much udiniied for their novelty, neatnc&s, and 
ingenious contiivance. 

The Dutch ambassadors were chiefly entertained 
by the icats of jugglcrb and posturc-niakeis , after 
which was a kind oi pantomimic perioriiiance, the 
principal chaiactcrs of winch were men diessed in 
bknis, and going on all-louis, intended to rcpiesent 
wild beasts; after them were a parcel of bo}S ha- 
bited like mandarins, who wcie to hunt these ani- 
mals. “ Tins cxtraordinaiy chacc, and the music 
and the ropt -dancing, put the Emperor into such 
good humour, that he rew aided the peifoimers very 
liberally , and the ladies behind some Venetian blinds 
appeared, from their tittering, to be equally well in- 
tertaincd.” 

An eclipse happened, which kept the emperor and 
his mandaiins the whole day devoutly praying the 
gods that the moon might not be eaten up by the 
great di agon that w'^as hovering about her ; and the 
next day a pantomime was performed, exliibiting the 
battle of the diagon and the moon, and in which 
two or tliice hundred priests, bearing lanterns at the 
end of long sticks, dancing and capering about, 
fiometimes over the plain, and then over chairs and 
tabl&, bore no mean part. 

The dramatic representation of the Eclipse of tlie 
Moon is thus described by De Guignes : “ A num- 
ber of Chinese, placed at the*distancc of six feet 
from one another, now entered, bearing two long dia- 


gons of pnpor piiinted blue, with wbit0 scales, Chia^ 
and lamps. These dragons, 

after Bs4u};ing ini^^Smperor with due respect, moved ^ 

up and dMim wttft j|reat composure ; when tbermoon 
suddenly made her appearance,, upon which they be- 

g an to rim efter^eh The moon, however, fearless^ 
j placed hemiijf between them ; and the two dra^^ 
gons, after surveying her ibr some time, and con- 
cluding apparently that she was too large a morsel 
for them to swallow, judged it prudent to letire, 
which they did with the same ceremony as they en- 
tered. moon, elated with her triumph, then 

withdrew with prodigious gravity, a little flushed 
however with the chacc which ahe had sustained,” 

It is not easy to reconcile the admibsion of these 
puerile absurdities and gross indelicacies on the stage 
where regular dramas of a higher order exist, and 
comedians are trained up to perform them, unless it 
be that their thorough contempt for foreigners in- 
duces them to think anything good enough for their 
entertainment. The dialogue in the regular drama 
is uttered in a kind of whining recitative, full of que- 
rulous cadences, whicii arc drowned generally in a 
crash of trumpets, symbols, gongs, and the kettle- 
drum. The passions, as in the Italian opera, are 
mostly expressed in song. If a fight ensues, each 
of the combatants sing a ijtanza, and then fall to, 
and, duiing the combat, the instruments of music 
keep up a most tremendous noise. 

Comedians are not much esteemed, if we may 
judge from the statute against actresses, and yet it 
is said that Kien-lung's mother was on the stage; since 
which, the parts of females are performed by eu- 
nuchs and boys, the latter of whom are regularly 
bound apprentices to the trade. Pekin is said to 
have about a hundred diifcrcnt companies, and each 
company to consist of filty persons and upwards, 
composed of speakers, musicians, tumblers, and jug- 
glers, hO as to suit all tastes. They live in passage- 
boats, in which they uie conveyed from place to 
place, Thcic arc no regular theatres, but players 
are hired by the wealthy at so much by the daj'. 

They are said to be ready at any moment to per- 
form any play that may be fixed upon, out of a list 
seldom short of 100. These are the sort of plays 
performed before their countrymen, and not the 
tidsh which they exhibit before foreigners at the 
Court and at the sea-port town of Canton. The 
translation of An Hfit in his Old Age, by Mr 
Davis, IS calculated to give latlier a favourable opi- 
nion of the Chinese drama. It consists of five regu- 
lar acts ; it has plot and character ; the action is 
simply one, and never stands still. It is deficient in 
wit, but not m sentiment, and the seveial characters 
are well preserved. It is, in short, a stoiy that may 
commonly occur in a family, thrown into action in- 
stead of being merely told, and the catastrophe is 
quietly and naturally brought about. 

Many of their dramas, however, are full of bustle 
and business, and abound with incident. Tliej'^ are 
generally representations of real life, and contain 
sometimes the whole life and adventures of an indivi- 
dual, — some great sovereign, or celebrated general,— 
a history in fact thrpwn into action, not unlike that 
** Lamentable tragedy, mixed full of pleasant mirth, 
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^ cttnteyning the life t^^ CjuAym kipg of Peirci^ tea-a^p. Our hare feturtkig, and miniing 

ifebin the beemnine «f -Wl^sdoin unto:lin deatib.” the body, ir^As hi great distress. However, he tells ' 
* .,,,0 hig mirter h^ijgg obeyed his commands, who by this 

time had leain^d whose daughter he had thus cnielly 
treated; and, to prevent fartlior mischief, he engages 
his neW servant (the hero of the piece) to put. to 
death her father ; instead of which he reveals the 
whole to the father^ and they concert together and 
put to death his master. The hero then flies to the 
wars against the Tartars ; and it being the custom 
(or the Chinese thinking so) for the women to fight, 
he encounters his own mother, the young lady who 
relieved her, and the girl of the tea-shop, on wliich 
, discovery he suffers himself to be taken prisoner by 
the Tartars, is brought before the queen, who, on 
hearing the story, sets the three Chinese women at 
liberty, and commits them to his care. They all re- 


her son (the hero dp the piece) bein^ 
roveriy, are,, driven id necessity ef asking aij^s 

or their i^^f^rt. An Queer's findti^, 

diem of goOT I^fcntige anti education, gives money 
to the son, and. engages the mother to attend on 
her. The son liirfis huiisclf to serve in a tea*hoi^ 
kept by an old woman and licr daughter- A fakisli 
young officer, liking the daughter, gains the consent 
of the old woman to take her into his house, but the 
girl rejects the offer, lie tijcn sends bis .servants to 
carry her off by force, but the new servant rescues 
her. The officer lays an accusation against him ; he 
is carried befote a inagiatrate, who orders him a flog- 


ging, and to wear the cangue or wooden collar. Not/ turn into China; they find the father of the young 
satisfied with this, the young officer sends out his iady restored to his rank and honours, who bestowrs 

hlfi daughter on the hero of the piece ; and the other 


people with cudgels to beat him to death. Unable, 
on account of the collar, to reach his mouth, they 
find the young girl giving him food. His hands, 
however, being at liberty, he lays about him on all 
sides, and> by a sudden whirl of liis wooden ruff, the 
corner of it strikes the young officer on the head, 
and kills him on the spot. The head-man of the 
atreet takes him and tht young woman into custody, 
carries them before a magistrate, w iio releases the 
young man, but tekes the girl of the tea-shop into 
his own house, from which she is suffered to elope 
by his wife. The superior magistrate of tlic district 
being informed of the death of the young officer, and 
that the girl of the tea-house was the chief cause of 
it, sends an order to the inferior magistrate, who liad 
taken her into his house, to deliver her up ; she is 
nowhefe to be found ; and, in the greatest dismay, 
this inferior magistrate orders his servants to go out 
and seize any woman they meet with, and carry her 
before the superior magistrate. They find, in a 
temple, tlie officer’s daughter first-mentioned, with 
the old woman, w^ho had fled from home on her fa- 
ther being disgraced, and all his goods and family 
seized. She is hurried away before tlie magistrate, 
and (in the supposition of her being the tea-house 
girl) sentenced to lose her head. Being carried to 
the place of execution at midnight, she is recognised 
by the old matron's son, who was among the spec- 
tators, and who, by seizing the officer’s sw'ord, at- 
tacks the executioner, and rescues the young lady ; 
but they are speedily taken, and both ordered for exe- 
cution; the truth, however, is discovei'ed, and the ma- 
gistrate who played off the trick suffers in their stead. 
Tliis superior magistrate, however, falls in love with 
the lady, and proposes to take her for his fint or le- 
gitimate wife, and hires the young man for his ser- 
vant. I'he lady peremptorily refuses, upon which 
fibe is ordered to be beaten by the re^^ants till she 
lies for dead, and the young man is directed to carry 
the body and throw it into the river. He lays her 
on the bank, covers her with his cloak, and goes to 
buy a cofito, as his last act of gratitude for one who 
had reh'eved -^8 mother and himself in their distress. 
A boat approaching, and 'finding it a woman, carries 


young woman of the tea-shop is provided lor by his 
taking her for a second wife. By the Emperor’s pa- 
tent, he is created a great mandarin, for the service he 
has performed, receives the suitable habits for him- 
self and his two wives, and the congratulations of all 
their friends. — (Macartney. — Staunton. — Barrow. — 
De Guignes . — Missionary Communications in Du 
Halde, Grozier, Mem, snr le Cliiriois, Sfc.) 

As connected with the drama, the state of Chinese 
music may next be considered. Detestable as Eu- 
ropeans must find the very best of this music, 
such is the force of liabit or prejudice, that the 
Chinese are os fond of their own as a Highlander of 
the bagpipe. Their ancient \vi iters ascribe to it all 
those extraordinaiy and extravagant ell'ccls of soft- 
ening the manners and promoting civilization, taming 
wild beasts, moving rocks and stones, and, in short, 
performing all tlie wonders which have been related 
of the strains of Orpheus and the lyre of Ampliion. 
The Shoo*king says, that the Emperor C/mn con- 
sidered music as one of the most efficient engines of 
government, and a l ist ^br proving the national cha- 
racter. Confucius w'as so abounded with one of the 
old airs, that he could neither cat nor drink, and for 
three months could think of nothing else. In the 
book of Odes, it is remarked, that, while the Institutes 
ol the empire continue to be observed, and music to 
be cultivated, China will remain a mighty and invin- 
cible nation ; and one of the early emperors has this 
remark: “ Would you conquer your enemies without 
bloodshed, diffuse among them songs set to tender 
and voluptuous melodics, to soflcn their minds and 
enervate their bodies, and then, by sending among 
them plenty of women, your conquest will be com- 
plete." 

Dr Burney has well observed, that, the more bar- 
barous the age and the music, the more powerful its 
effects ; 

For still the less they uxiAcntand 

The more they admire flie alight of hand.*’ < 

In China the music is still barbarous enough, what- 
ever the people mayi.be who can admire it. It has 


her off to serve the Tartar queen in her wars against neither science nor system ; but, irora a strange con- 
the Chinese ; this sakbo Jpeople, it seems, having al- fused account given by Fere Amiot, of the gencra- 
ready carried off the old matron and the young girl lion and true dimensions of the tones (not one word 
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China, of whichi 08 he afterwards acknowledges, he could 
^understand), the Abb£ Boussier concludes, that, like 
the music of the Greeks, h apf^ara to be the remain- 
ing fragments of a complete sVetem; belornging to a 
' people more ancient than cither of them. It will, 
perhaps, be safer to follovr Dr Burney’s cbHclusion, 
from all the specimens he had seen of Chinese 
music (and he quotes Dr Lind, who resided some time 
in China, in support of his opinion), all the melodies of 
this nation have a very strong analogy to the old 
Scottish tunes that the .Chinese scale is very 
Scottish that both resemble in their melodies the 
songs of ancient Greece and that, the music of 
all three ought to be considered as natural music.” 

The Cliinese airs are almost invariably sung in 
slow movements, generally plaintive, and mostly of a 
querulous or complaining cast ; and they are always 
accompanied by some stringed instrument in the 
shape of a guitar. They make use, in singing, of so 
many sliakes, their airs abound with so many half 
and quarter tones, that they arc diill, drawling, and 
drowsy. 

Their gamut consists of five natural notes, which 
tlicy distinguish by five characters of the language, 
and two semitones ; but they use neither lines nor 
spaces to note down their music. They, however, 
write down in succession the characters or notes in a 
»^iilumn, as they are played, though it does not ap- 
pear that they pay any attention in marking the time, 
the key, the mode of expression, &c. but acquire 
their airs by dint of labour and imitation. Their 
gamut for instrumental music is so imperfect, and 
the keys so inconsistent, wandering from flats to 
sharps, and the contrary, tluiL they are under the 
necessity of being steadied and directed by a bell or 
cymbal. They always play, or endeavour to play, 
in unison, having no idea of counterpoint and parts 
in music. The band of Lord Macartney, on this 
account, alForded them no pleasure, except wlien it 
played some simple nir, such as “ Malbrook,” or the 
natiojuil song of “ God save the king.” Some of their 
tiistrumenU, however, do occasionally rise to the oc- 
tave in the accompaniment. 

The instruments in general use are enumerated 
jn the Eucj/cloptzdia ; hut there are many others of 
a fiimilar kind, dilfering only in their form and the 
materials of whicli they are constructed. The wind 
instruments arc, in general, shrill, harsh, and discord- 
ant; the drums, bells, cymbals, and othiT pulsatory 
instruments, loud and jarring ; and the stringed in- 
struments meagre and jingling. The sweetest instru- 
ment is a small organ, made of unequal reeds stuck 
into tiic upper surface of a hollow cup of wood, of 
which there arc numbers in this country, but for 
which Dr Burney tried in vain to uda})t a scale. 
This we believe to be the same tibia which that lite- 
rary coxcomb Isaac Vossius maintained to be supe- 
rior to all the instruments of modern Europe. 

As a favourable specimen of Chinese music, the 
following national song of Moonee^Viha is here in- 
serted : 



This air was played by Lord Amherst’s band, and 
delighted the Chinese more than any other. 

It may be added, that the affected gravity of Chi'* 
nose manners, and their unsocial mode of life, are 
unfavourable to the cultivation of music, whicli can- 
not lie expected to arrive even at a state of mediocri- 
ty, among a people who rarely assemble together, 
who take no enjoyment in the amusement of dancing, 
and whom the loves and the graces have not as yet 
condescended to visit. 

In a country where every kind of luxury is dia- Paintiag. 
couraged, and some of them constitutes a crime; 
where property is so precarious as rarely to descend 
to three generations ; and where the useful only is 
affected to be considered as valuable, no great pro- 
gress can be looked for in the fine arts. For the 
same reason that their poetry is deficient in inven- 
tion, imagination, and dignity of sentiment, and 
their music of harmony, the sister art of painting is 
wanting in all the requisites that are considered to 
be necessary to form a good picture. Indeed, it 
could not well be otherwise; os, independent of their 
contracted ideas, they offend against every principle 
of perspective which, with the effects produced by a 
proper disposition of light and shade, they affect to 
consider unnatural. Tiiat it is not from want of 
talent that their drawings and paintings are so ex- 
travagantly outre, is sufficiently proved by t[]c faci- 
lity and accuracy with wliicli the painters of Canton 
copy any picture put. into tlieir hands, whether on 
paper, glass, or canvas ; and, so far from the Abb6 
Grozier’s Parisian idea being true, that their best 
worksS arc executed in Pekin, the very reverse is the 
case : all the arts, manufactures, even down to com- 
mon printing, being worse executed in the capital 
than in any other city of the empire ; and the rea- 
son is obvious enough ; for the moment that a man 
acquires a sirperior reputation^ he is summoned to 
the palace, where, within its spacious precincts, his 
talents must be exercised for the emperor alone. 

Here their arts and manufactures remain stationary, 

While the artists of Canton, being in the habit of co- 
pying from better models, are superior to any that 
the imperial palace can boast. It is all very well 
for a Chinese to pretend, that the ancients greatly 
excelled the moderns in the art of painting, and to 




produce exatnplee, {h tooks, of one painter 
having drawn on thei patade walls some hawks so 
very natural, tiiat the )iule>irds, afraid to approach, 
flew screaming of another having paint* 

ed a door on I' wiii, the ^ deception of which was 
, Complete, that people endeavoured to go through it* < 
But why shoidd the Jesuits repeat these idle stories > 
as if they were facts? Or, why should we be, told > 
that the Chinese Would be good sculptors if iheWt^ 
was not prohibited by the government? which is so;' 
far from being true, that in every temple, bridge, 
and burying' ground, may be seen all manner of 
grotesque figures of men, women, quadrupeds, and 
other creatures, that never existed but in the sculp- 
tor’s imagination ; and these we have abundantly in 
all manner of materials, wood, stone, metals, and 
baked clay. Individual objects they can paint 
with great accuracy; and in a composition each 
individual object is represented os close to the 
eye. Thus, the leaves of trees, however distant, are 
distinctly represented ; and objects in the back- 
ground are painted of the same size with those 
of the same kind in the foreground, which they ab- 
surdly contend to be proper, because they are so in 
nature. It may be doubted, whether the most skil- 
ful European artist can excel a Chinese in painting 
a bird or a reptile, an insect, a fisli, or a flower, — 
so correct is he to nature, that not one plumula of a 
feather, nor a single scale of a fish, escapes him, 
and everv shade and tint of colour is minutely imi- 
tated. It is strange, that a man of Pauw’s sagacity 
should suffer his judgment to be so warped as to as- 
sign the ** singular disposition of their optical or- 
gans’' as the Cause which prevented the* Chinese 
from becoming good painters. As little truth is 
there in his assertion, that they are unable to copy 
from good models, without falling into their own 
style, and converting European eyes, cars, and noses, 
into those of a Cliinese ; they are the most servile 
imitators on earth. A Chinese will imitate the 
likeness of any object in shape, colour, and propor- 
tion. Though, when left to himself, he has no mind 
to convey the idea of distance, solidity, expression, 
and magnitude of objects, by fore-shortening, per- 
spective, and a due distribution of light and shade, 
yet he will copy them all in a picture with scrupulous 
accuracy. 

Sculpture. Sculpture has been tiiought by some to date its 
inTprovements, if not its origin, from monumental 
edifices. No country can boast a greater number 
or variety of objects of this nature than China, but, 
likq the rest of its edifices, they are totally destitute 
of the character of solidity and duration, A few 
monsters, or distorted forms of men and domestic 
animals, generally moulded in clay, are sometimes 
placed among the tombs, but they ar ^ Wholly unde- 
serving of notice. In cutting wood, in forming tlie 
root of a plant into the shape of liuman beings, 
quadrupeds, or monsters, tliey succeed better ; and 
communicate to the features or to the action a high 
degree of expression ; the sanie things occur in rnetal 
and in porcelain ; but^ the human figure is always 
clothed, and a naked at4tue never seen. Some uf 
the gigantic clay figures in the temples are by no 
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means .vcid\ of character and expr^sion, pud the China, 
images cut in ^stpoe, which sometimes adorb the 
avenues : to ■ the^^alfCes, .'the gates of cidcs, and 
the parapets of Judges, monstrous as they generally 
are, show thbt, by proper encouragement and in- 
struction, they are capable of pi^ducing something 
better ; but they seem to be deficient in taste and 
feeling, and to possess no general Ideas of the beau- 
ties of nature. Content with the representation of 
individuality^ the imagination is never called into 
,)play ; they servilely imitate what appears before them, 
with all its beauties and all its blemishes. I'hcy arc 
neither deficient in ingenuity or dexterity. They 
engrave with a tool on copper, on silver, or on wood, 
as well, generally speaking, us the same kind of work 
can be executed in any part of Europe ; and they* 
are expert enough as lapidaries, in cutting all sorts 
of precious stones. They use spectacles made of 
crystal. 

It is somewhat remarkable, that a government so Architei 
long and so firmly established, and a population so mre. 
numerous and civilized, should, at no period of its 
history, have constructed a building, public or private, 

Unit could deserve the least attention or admiration 
for its form, solidity, or nmgnitudc, or that could 
possibly resist the action of two or three centuries ; 
such is the obstinate and inveterate adherence of 
this people to ancient usage, which has narrowed 
and confined their ideas in the construction of iheir 
dwellings to the primitive tent. Perhaps, however, 
the want of permanent security to private property 
may have operated against the construction of solid 
and expensive edifices, and confined tJieni to the less 
durable materials of half-burnt bricks, mud, clay, and 
wood. This is more likely to be the case than the 
absurd and ridiculous reason assigned by Grozicr, 
that the heat and moisture of the southern provinces, 
and the rigorous cold of the northern ones, would 
render buildings of marble and other stone unhealthy 
and scarcely habitable, and that the same reasons 
equally operate against r number of stories, as the 
second and third would no! be habitable. If the 
Abbe Grozier had passed but a single summer’s 
day under the roof of one of the magnificeni stone 
buildings of Calcutta, and another under a Cliinese 
tent, he would not have committed sucli nonsense to 
paper. From the wuntof windows in their liousesto the 
street, and from the small courts behind being barri- 
cadoed by high walls, which overtop the roofs, and 
conceal the dwellings from adjoining courts, it may 
perhaps be concluded that privacy and jealousy of 
their women, have been the causes that prevent the 
Chinese from building second and third stories to 
their dwelling-houses. The IM issionaries, however, 
have assigned the frequent earthquakes in the north- 
ern provinces, as the cause of the lowness of the 
houses and slightness of the materials ; as if men 
would speculate, over a whole empire of unparalleled 
extent, on a contingency which might never happen, 
and which, when it had happened, was confined to 
certain limits. The eruptions of Vesuvius have not 
prevented the inhabitants of Naples from building 
palaces, much less* the Russians from rebuilding 
Moscow, ^-'though the distance between these two 



C H I N ^ 


China, cities is not greater than that of Fekin^ where eartb- 
quakes are ftequeiU, to tbai^of C where they 
never happen, V ' , ' ^ ^ 

One can scarcely give credit the disastrous ef- 
' facts produced by these earthquakes* The, lives that 
have been lost are , reckoned in Chinese history by 
hundreds of thousands, especially under the ^on- 
goos dynasty. This might lead to a suspicion of ex- 
aggeration, as famines, earthquakes, and inirndatlons, 
are considered by the Chinese as the scourges in- 
flicted by heaven on the people, to show its dislike to 
a sovereign whom it disapproves, did not the ac- 
counts of more recent earthquakes given by the Mis- 
sionaries, who were eye-witnesses of their tremen- 
dous effects, correspond with those recorded in 
Chinese history. It is stated by Fere Mailla, that, 
in 1679, in ^he reign of Kaung^he, more than 300,000 
inhabitants of Pekin were buried under the ruins of 
the houses thrown down by an earthquake; that, at the 
same time, above 30,000 persons perished in the city 
of Tong-tchoo. The statements, however, of the 
Missionaries are vague and discordant. Pere Couplet 
says, Sub decimam horam maluitnam, regiam ur^ 
hem et loca vicina tarn horribilU ierree motus concus^ 
silt lit innumera palatia, deorum fana^ iurres et urbis 
mccnia corruerinl ; et sub ruinis scpulta qtiadraginia 
kornimm millia. Again, in 1730, in the reign of 
Yong-ichviy a violent earthquake shook the capital 
to its foundations, and 100,000 of its inhabitants 
were crushed to death. The earth opened in vari- 
ous places, black volumes of smoke issued forth, and 
left behind large pools pf water. The city of Pekin 
is represented as affording a horrible spectacle ; its 
walls, its palaces, the public buildings, two of the 
Jesuits' churches, and a multitude of dwelling-houses, 
were wholly, or in part, thrown down. The palace 
of the emperor, more solid than any other edifice, 
was greatly injured ; that of Yuen-min-yueu was 
scarcely repairable. Of the 100,000 inhabitants 
contuiiiecl in the adjoining village of Hai-ticn^ 20,000 
arc stated to have perished. The imperial family be- 
took themselves to their barges in the canals, within 
the precincts of the palace. The emperor distribut- 
ed many millions of money to the suftcrersj and gave 
the Jesuits one thousand ounces of silver towards the 
expence of repairing their churches. 

If earthquakes were to throw down the tall and 
ill-built brick pagodas of seven and nine stories in 
height, there would be nothing suqirising ; yet these 
appear to stand the shocks, and many of tlicm arc 
evidently among the oldest buildings in China. These, 
and the temples of Fo and Tao-tsc, are among the 
most striking buildings of the country. The want 
of a national or state religion will best explain the 
want of those magnificent edifices in China that al- 
most every other civilized nation has reared to the 
objects of divine worship. Some of their bridges 
are light, and sufficiently pretty in their appearance; 
but they are generally slight, and faulty in their con* 
structjpn. They consist of every possible variety of 
form. Their monuments to the memory of the dead 
are still more various than their bridges, but they 
are poor in design and bad in execution. Wooden 
pillars, forming a triple gate-way, roofed over, and 
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painted, gilt, and varnished, are amonjg. the moat Chiaiu 
striking, object catch the eye of a stranger. 

They are roonuini^ts erected at the public expence, 
in streets, or by;"the sides of highways, to comme- 
morate some celebrated warrior, some ancient man* 
dOrin, or some antiquated v^gin, who had withstood 
temptation, and never swerv^ from the strict rules 
of decorum. To such a one will probably be inscribed 
in letters of gold, ** Honour granted by the Emperor 
—-to icy coldness, hard frost.” But these pei-Zoos have 
little permanency. The mandarin to whom the Hm- 
peror^s order is addressed for erecting it, employs 
a carpenter, contracts for building the edifice as 
cheaply as he can, and pockets the rest of the 
money. Tlic Emperor’s object is answered by pub- 
lishing the edict in the National Gazette. It is hand- 
ed down to posterity in the great history of the em- 
pire, whilst the monument itself in a few years is 
consumed by the dry rot, and is seen no more. 

Superior as the tenrples and palaces of the Hindus 
and Maliomctans in India and Persia, and indeed 
throughout Asia, are to those of the Chinese, the. 
dwellings of the latter are infinitely more cohifortable 
in every respect than those of the former. Their 
stoves for warming the apartments and for cooking, 
their beds and furniture, bespeak a degree of refine- 
ment and comfort unknown to other oriental nations; 
but the great characteristic difference is, that the 
Chinese sit on chairs, cat off tables, burn wax can- 
dles, and cover the whole body with clothing. 

Their naval architecture wears the stamp of great Naval 
antiquity, and is exceedingly grotesque. They have, Architect 
in fact, mode little progress in mantime navigation/^^^' 
from the inveterate dislike of the government to all 
foreign intercourse, and to all innovation. The very 
same kind of vessels ns those described by Marco 
Polo at the port nearest to Pekin, in the thirteenth 
century, were found without variation by Lord Ma- 
cartney, five hundred ^ears afterwards, and, accurate 
to the Italian’s descriplion, even to the number of 
compartments into which the hold of each vessel 
was divided. They had anchors of wood, and ropes 
and sails of bamboo. The boats and barges for in- 
ternal commerce and communication are very varied, 
generally commodious, especially the passage-boats 
on the grand canal, and all of them suited to the 
depth and velocity of the stream, and the width of 
the locks and floodgates of the respective canals and 
rivers which they arc intended to navigate. These 
vessels are so numerous as almost to supersede the 
necessity of land-carriage ; and the moat common 
and convenient mode of travelling in China is in 
barges, which are generally provide with cabins for 
sleeping, and a kitchen and utensils for cooking vic- 
tuals. Their military navy is unworthy of the name. 

It consists of a flotilla, whose principal occupation is 
that of convening soldiei^ where they may be want* 
ed, and looking after pirates and smugglers. An 
English fijgate would beat the whole naval force of 
China. (Grozier, Du Holde, Barrow, Dc Guignes, 
drc.) - 

The state of their military architecture and niili- Military 
tary science is equally Tude and imperfect. There 
is nothing, in fact, from the celebrated wall on the™”'* 
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aide of northern and frestem Tartaiy* to the mouth 
of the Bocca Tijgris neat^nton, that merits the nat^ 
of a fortress. They arei^ of Chesame Gosstructioh,. 
being mounds ^ ea^ ma^d into the shape of a 
wall, and cased on eanh si& with bri<^, and flanit*.. 
ed with square towers at bow-shot distwcc ; and 
with Walls of |his description all their cities are st^*;. 
rounded. 

The best defences of China are its great disMt^ 
from any civilized country; its rugged mountli^^ 
and sandy deserts on one side, and a stormy tea^ 
whose navigation is but little known, on the other. 
In its military strength it can place little or no con- 
fidence,— -a fact which has frequently been proved 
by the successful incursions of the Tartars, who 
have twice since the Christian era conquered the 
whole country, and changed the ruling dynasty. 
Ihere is little doubt, indeed, that a well appointed 
army, of 1 5,000 or 20,000 men, led by an experienced 
genend, would easily make its way from Canton to 
Pekin. It has been supposed, from their skill in 
fire-works, and from the frequent mention of them 
in ancient books, that the deflagrating power of nitre, 
sulphur, and other ingredients, were well known to 
tliem ; but it is pretty evident that they had but an 
imperfect if any knowledge of cannon or musquets, 
before the arrival of European missionaries in the 
cuq}itah We may form some notion of the mode of 
fighting of the Tartars and the Chinese about the 
Christian era, from the memoir of a general officer, 

. presented to the Sovereign, when about to make war 
on the Tartars. 

** The manner (this general says) in which the 
Tartars carry on war is very different frpm ours. To 
mount up and descend the steepest moim^ins with 
astonishing rapidity ; to swim deep and rapid rivers ; 
to brave storms of wind and rain, Jiunger and thirst ; 
to make forced marches, and overleap all impedi- 
ments, training their horses to tread in the narrowest 
paths ; expert in the use of the bow and arrow, they 
are always sure of their aim— such are the Tartars. 
They attacks retreat, rally, with a promptitude and 
facility peculiar to themselves. In the gorges of the 
mountains, and in the ravines and deep defiles, they 
will always have the advantage over us ; but op the 
plains where our chariots oim perform their evolu- 
tions, our cavalry will always beat , theirs. Their 
bows have not tlie strength of ours ; their spears are 
not so long; and their arms and arrows are inferior in 
quality to ours. To stand firm, to come' to close 
quarters, to handle the pike, to pre^ta iront, to 
cut their way when surrounded, are the pfoper ma- 
nccuyres of our troops, of which the Tartars are ig- 
norant, and against which they cai> oppose no success- 
ful resistance. In such situations, with equal num- 
bert, our forcct ^ w wlian the Tturtars are but 
as three.” Gmi. de la Chine, ^ • 

The first motion of anything like fire-anp^ and 
tliat U but an* eqirivo<;;|^ one, is in the year 1219, 
when Oengi»>kban w«tf j||»eaetrating the provinces of 
Chilian {t is state^ the Chinese, from the tur- 
rets of df ployed their machines 

called ooa oi' guns), by whic^ 

they killed geent stroke. Again', 

irhen the Chinese 


commndmp^S^ invented a liiDd ofpao, which 
burled lai|;e Mooes to Uie distance of onehuodiM pa- ' 
ces, with such accuracy as to strike any point ttot 
might iii dewed. jBot another passage is more to the 
purpose* The Tarfm are said to have breached an an- . 
gle of the wall, by employing more than 100 ma- 
chines, consisting of tubes, each made of thirteen 
laths of Bamboo ; that the Chinese repaired these 
breaches wood, straw mixed with horse dung, 
&c., wblf^^dhe Tartars set on fire with Aeir ho-pao 
(fire-tub^), and immediately afterwards we find 
feese ho-pao called Tchen-ti€n4ey (heaven-shaking 
thunder) ; and it is farther stated, that a certain 
substance put into thetp, when set on fire, explodes 
like a thunder clap, loud enough to be heard at the 
distance of a hundred lee (30 miles). Tliis descrip- 
tion, and that of the effects produced, leave no doubt 
of these bamboo staves, hooped together, being the 
first attempt in China at the use of cannon, to which 
succeeded, probably, those of plates of malleable iron, 
also hooped together, several of which kind have 
been found in Indie, and also seen by Bell lying in 
heaps, within the walls of a city near the great wall. 

In 1453, we find mention made of chariots of war, 
carrying cannon in their fronts ; but, it is probable, 
they knew very little of the use of them ; for when 
Chin^tsing, in 16'06, mode war upon the Tartars on 
the northern frontier, and was defeated, the Portu- 
guese at Macao, availing themselves of the panic 
into which the Chinese were thrown, made an offer 
of assistance With a party of artillery. A Jesuit was 
dispatched from the capital to hasten the new auxi- 
liaries. The party consisted of 200 Portuguese, and as 
many Chinese, trained and exercised in the European 
manner; and they were commanded by two Portu- 
guese Captains, Pierre Cordier, and Antoine Rodri- 
guez del Capo. They were feasted and treated with 
distinguished honours on their passage to the capita), 
where they were well received and generally admired, 
except in the cut of their jackets, wliich, according to 
Chinese notions, were too scanty to be elegant. Their 
admiration, however, soon ceased, and in u few days 
they were sent back to Macao. It is stated, however, 
by one of the missionaries, that this was owing to a Por- 
tuguese and four Chinese being killed in firing them. 
That the Jesuit Verbiest taught them how to cast 
cannon there can be no doubt, for tlic president of 
the tribunal of rites thanks the missionaries ibr this 
signal service ; and the matchlocks now in use by the 
Chinese troops, are nothing more than the old Por- 
tuguese matchlock. 

The Tartars are soldiers by profession, mostly ca- 
valry, and their arms, the bow and a broad scimitar, 
which they wear on the left side, with tlie point for- 
wards, and which they draw by carrying the right hand 
i^hind them, in order (they say) that their adversary 
may not cut the arm when in the act of drawing. They 
^ j^anged under eight benni^idistinguished by dif- 
flmt colours. The ChlieMr aridiers are fpr the most 
part a sort of militia* enr^ed for the defence of the 
extended frontier, guards to the city gates, Che mi- 
Utaiy posts placed at certain distances along the 
roads, rivers, and ^anals. AU expresses arc forward- 
ed from post to post by the soldiers. Vast multi- 
tudes are employed to assist' the civil magistracy, 
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CiibM. and act in the cltiaa ml palidMi0lt$n, Their drew 
'■^■V^and appeBrancs ane iaoi| epihilitary, better wilted 
for the stBM duodffrtimaf 
. ueti, wadded gowaii auftied petnetats, WM^^mey 
satin boolii are but ill edited for the fn^dse ot 
war. Indeed, unlapuMt be io quell an insuitactioni 
or to pursae bands df robbers, the Cbinene mititary 
are rare^ called a«ray from their piid^.^ploy- 
meiits. lliere was some anxiety, on tn^um of 
Lord Amherst dwcHlgh the country, thai m military 
should put on an imposing appearance. Througb 
the whole route," says the Emperor, take care 
that the soldiers have their amour fresh and shining, 
and their weapons disposed in a commanding style, 
aoDid that an attitude be maintained at once formida* 
ble and dignified." 

The people are all enrolled for service, when 
called upon, from a certain age. A father a fa* 
milyy having a certain number of children, is exempt 
from service-**an only son, and a son who supports 
his parents, are both exempt. Great distinctions 
are shown to those who fall in battle. The body of 
an officer is burnt, and his ashes, with his armour, 
and a suitable eulogiura, sent to hn friends ; the bow 
and sabre of a common soldier slain in fight are sent 
to his family ; rewards are distributed, and honour*^ 
able mention made of the deceased in the Pekin 
Gazette. 

Since the conquest of Western Tartary, completed 
by Kicn-Iong, they are not likely to be engaged in 
any foreign >^ars. If the neighbouring states, which 
pay a nominal vaissalage, contribute nothing to theb 
wealth or strength, neither are they likely to give 
them trouble or uneasiness : they have nothing io 
apprehend on the side of Tartary but an irruption of 
the Russians, an event which has been supposed not 
altogether foreign to the plans of the present auto* 
crat of that overgrown empire. [Hist. Gen. de la 
Chine concernant les Chinois.) 

bciiucca. Nothing has yet appeared in Europe from an au- 
thentic source, to warrant any other conclusion than 
tliat of the utter ignorance of the Chinese in the 
pure, spcculatire, and abstract science of inathe- 
maticb. Their knowledge of arithmetic and geome- 
try is bounded hy mere practical rules. Their nu- 
merical notation is marked down by symbols of the 
language, as that of the Greeks and the Romans 
was by letters of the alphabet ; and, like them, tlie 
Chinese symbols want that power of position which 
the Arabic numbers possess. The common opera- 
tioiis of arithmetic are generally performed by a few 
balls strung on wires, somewhat rosembling Ae Ro- 
man abacus, and sometimes by the joints of the 
fingers. (See Arithmetic in this The 

measure of quantity is iksually determined at# 
ducing all surfaces and sides to the diraensimis of 
squares or cubes ; and tl^ few practical ope* 
rations, they contrive ^ 10 ,|j|maage all the conimoo 
purposes of life. 

Yet*the Chinese have been represented by some of 
the French missionaries as profound astronomers, at a 
time when all Europe was in a state of barbarism ; as 
being able to calculate the recurtbnee of eclipses ; to 
adjust the irregular motions of the sun and moon ; to 
measure the distances of the planets, &c. The ridicn- 


lous by the great officers of state Ouse* 

wli^ OtSifOOi IliMpen, furbish, it is true, Oo proof 
against the taMMOdge of their causes. A govern- 
ment ancient customs cannot afford to 

lop off sify 6f ifs |wop8 ; and the foretelling of eclipses^ 
the fr igbteniqf away the dragon that would devour the 
sun or moon, the mvourable or unfavourable omens 
of the heavenly appearances, are so many engines 
for faming the ignorant in awe. The Imperial Cn- 
lOndqr is an admirable coadjutor with the Imperial 
Gaeette. when we find, from their own annals, 
and from AO report of Ae earliest travellers, Aat 
foreigners have had the superintendence of the astro- 
nomical part of this almaiufcc, and that, from the de- 
fective knowledge of Aese foreign astrmiomen, and 
the occabional want of them altomther, Ae national 
calendar, as declared by one of Aeir emperors, had 
undergone no less Aan seventy-two revisions, it may 
safely be concluded that the Chinese know very 
little of the matter. M. Freret says he had in his 
possession the copy of a celestial chart, constructed 
in China about the sixA century of Ae Christian era, 
on which were inserted 14(60 stars in Aeif proper 
positions, at least sufficiently near to be recognised, 
but Ais may have been made meebanimdiy, and per- 
haps by a foreigner. It is recorded in their annals, 

Aat in 718 of the Christian era, an Indian astrono- 
mer of the name of Koo4an having brou^t from 
the west a treaUse cm astronomy, was empoyed at 
court to translate it into the Chinese language'; and 
they also mentiem Umt Kub-lai-Khan eaeouraged 
learned men to rentain in China ; and Aat under his 
reign an Arab astronomer Was employed in rectify- 
ing Ae caleiidar, and constructing astronomical in- 
struments. Since that tnme Armenians, Bucharians, 
Hindoos, Arabs, and Christians, have presided over 
the Board charged with the construction of the Na- 
tional Ahnanae, in which the native Chinese took no 
oAer part than that of assigning the lucfky and un- 
lucky days, what was to be done and what abstained 
from on those days, Ac. When Lord Macartaev 
was in Pekin, a Portuguese, who called himseff 
BiAop of Pekin, a person of no great skfll in maAe-^ 
matie^ knowledge, presided over this Board. In- 
deed the state in which Aeir calendar was found 
when Adam Schaal, one of the earliest Jesuits, made 
his way to Pekin, sufficiently proves their ignorance 
of astronomical cateulations, an intercalaty month 
having been introdaced into the wrong year. Qa 
making them acoueinted wiA Ais bluudeti bH Ae 
departments iff the state^ ordinary and metsaorffina^, 
were summoned t6 sit in judgjlowM wa Ae good &• 

Aar's which Aey voted A bt erroneous, and 
that Ae aBtiex^ syatem^ Amdd he eontinued. Thisjf 
kept, however, the leiWned Jesuit at Comrty gsm 
quie^ allowed him'to smifaAi The En^ 
ror who sebms to have eiAettaiiied no 

high ii his Clunese suhjMa» brought Ae 

Chinese President of Ae Board of Astronomy to 
trial, becanSe ho eould not coleutalo Ae lengA of 
Aadow bhich a amnMm would Arow, but whkA 
was immedljbteiy mae Ay FMMr VerMeit. TUI 
iat^jiUgeiit Tartar ppt Mmself nnder the tmtSmidli 
the Jesuits, who laade for hima quadrant, troaalaiod 
into Ae CUneso Umgnsgo a set of logariAni leblesi 
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which were printed, of which is npw in the ehaatns which the Empe^ Yu daused to be eut China, 

the library of the Royal Society of Londoor^ » through io}id mountains, to ^open new channels for 
beautiful aneeii^ or Cfitnesc typogi^fay. Kaung* , the waters ,o{ the Yellow River. Some, however, 
bee carried these tables and his quaint suspended will be Apt to conclude that it was the water itsitf, 
from bis.ghrdiei and when in Tartar^ is said to have and hot tbe Emperor Yu, which opened these chan- ’ 
beMst&tly omnsed himself in taking angles, abd neb. . 

measuring the height of mountains. : Of natural and experimental philosophy, they 

The Chinese system, if system it can be called, jof know o^lj what the Jesuits taught them, and that 
astronomy, resembles so closely that which rett^ins ‘ appears jmt, to be much. Of clock^making, dial- 
of the Hindoos, that both must have been derived ling, opii^ and electricity, they know nothing ; of 
from the same source. The period or cycle of 60 hydrostatics and hydraulics, very little; they raised 
years, by which their chronology is regulated, the water by a machine resembling the Persian wheel, 
period of 10,800 years, observed by the Tao^tse, and by a large wheel, with bamboo tubes fixed ob- 
which is the sum of the first three Hindoo ages, liqueJy on its rim ; but they were ignorant even of 
with their intermediate periods, the division of the ' the principle of the common pump. The use of 
Zodiac into 12 signs, and also into 28 constellations most of the mechanical powers is known to savages, 
or habitations of the moon, corresponding with the but the most commodious and effective application 
28 Hindoo naeshatras, are so many proofs of a com- of them was not known to the Chinese ; in most 


mon origin; and both may perhaps have derived 
the remains of this science from some third nation, 
more apeient than either as the little which both 
nations do possess, appears to be the remains rather 
than the elements of the science. 

The system of policy which discouraged all inter- 
course with strangers, < — which set no value on foreign 
commerce and navigation,— -which cultivated no lan- 
guage blit that of the country, which was unintelli- 
gible to other nations, must necessarily have kept the 
people of China in ignorance of all the rest of the world. 
China was to them, iii fact, the whole world. It ap- 
pears, howei^er, that, at a very remote period, they had 
intercourse with Pegu, Siam, Malacca, Hindostan, 
and several of the Asiatic islands. Two centuries 
before the Christian era, they had a knowledge of 
the upper regions of Tartary, and one of their tra- 
vellers gives an account of an inland sea, into which 
tlie rivers running to tlie westward were received, 
which could be no other than the Caspian. The 
great islands of Borneo, Java, Sumatra, and Ceylon, 
are names easily recognbed in their annals, on which 
great numbers of Chinese are still fuund, retaining 
their original langu^e, manners, and government. 
Captain Sayer, of his Majesty's ship Leda, on as- 
cending a river of the weftern coast of Borneo, 
came unexpectedly on a colony of Chinese in the 
interior, consisting of not less than 200,000 or 

800.000 persons, all united under on^ chief or cap- 
tain ; and Mr Raffles says, that, near the same place, 
it has been calculated that the number of^Chinese 
employed in the gold mines aloimi 

82.000 working men. 

Their knowledge, however, of their immediate 
neighbours was very limited imperfect. By tbe 
md of practical geometry, they had a tolerable no- 
tion of their own country. Rere; Mailla asserts, that, 
on ^mparing the ancient cliirt'^ China, said to be 
copied out of the SAeo-i<ag,^w^.theaii:ual survey 
made by his brother Jesuits and him&i^^and which 
them ten years tp coniplete, they found 
limits and the positions the provinces, the courses 
of the rivers, and the Sirection^ of the mountahis, 
pretty neaijy to accord, but the' proportiohi' ^ the 
objects 4p each other, aiu^to the whoJej were neft m 
the least observed. Bt^ iWtlier iibserves, that rasy 
isw and gased with aitonls)unei0 and admiration at 


cases, manual strength supplied the place of mecha- 
nical power. When Mr Barrow, in delivering the 

E resents to the Emperor Kien-long, failed in making 
im comprehend the use of the mechanical powers 
from a complete set of models, the old man observed, 
that tliey might serve as play-things for his grand- 
children. 

A The nature of their own language, their universal state of the 
ignorance of any other, and their pertinacious re- Liberal Pro- 
sistance to all intercourse witli foreigners, may ex- ^‘^***^*'^*^®* 
plain the low ebb of the sciences and liberal profes- 
sions in China. The maxims of the sovereigns and 
sages of antiquity, — tlie rites and ceremonies and 
duties required by the civil and religious institutions 
of the empire, — the laws and customs, — are the points 
of Iqitowledge which lead to wealth, power, and dis- 
tinction in the state. As there is no established reli- 
gion, so none are paid or preferred by the govern- 
ment for instructing the people; as there is no 
pleading in criminal or civil suits, so there are none 
who act as attornies or advocates ; and the practice 
of physic is attended with too little either of honour 
or emolument to excite emulation in men of rank 
and ability in the pursuit of it, and is generally in 
the hands of the sectarian priests of Fo and Tao-tsc^ 

^ or of low vulgar quacks. Without the least knowledge 
of anatomy or surgery, they can know little of the 
animal economy. The seat of the disease they pre- 
tend to discover by the quackery of the pulse, by 
the eye, the nose, the tongue, the ears, and the 
voice. When this is ascertained, they prescribe their 
vomits, purges, febrifuges, &c. extracted from the 
three kingdoms of nature, of which mercury, anti- 
monyi rhubarb, aud gin-seng, constitute no incon- 
siderable part ; of giD-seng alone, tlicy profess to 
have no less than seventy-seven preparations. Their 
aiirgery consists chiefly in acupunctuation and sham- 
poosog, and is practised chiefly by the barbers. 

There are certain persons whose occupation is to 
whether thoser whq may be found dead, have 
died# natural death or by vit^nce, whether by their 
bwh 9eaes or that of others, and the verdict of the 
cvhmnid court is often grounded on the decision of 
theee 'quacks. 

,,Tha Emperor Knung^ee soon convinced himself 
'that Severn of the Jesuits were better skilled in me- 
dicine than his own physician. At first, Iioweveri 
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Chiiu. he had taaie Bcnlt>Iha, upon bdag attacked by a fe> 
ver^ of following their advioo. Three of the first 
physicians to the court, dissuaded him from taking a 
medicinei of whose qualities they professed them- 
selves ignorant, and advised him to let' the disease 

5 6 on, Uiat they might discover its true character. 

'he emperor, however, at last took tlie Peruvian 
bark whira the Jesuits had prescribed, and soon re- 
covered ; but it is said in the General ^ktory^ that 
severat officers, who had similar fevei^,. were first 
ordered to take the bark, and finding it at least 
harmless, he then ventured upon it himself. As ig- 
norance is a crime in the eyes of the ignorant, it is 
more especially so at the court of China, and made 
capital in those to whom the life of the sovereign is 
entrusted. The three physicians were therefore de- 
livered over to the criminal court, who condemned 
tliem to death ; but ICaung-hee mitigated tlie punish- 
ment to that of exile, and rewarded the Jesuits with 
a house in Pekin, and contributed largely towards the 
building of a churcli. 

Kaung-hee was a man of great h^umour, and used 
frequently to joke with the Missionaries respecting 
their religion and the customs of their country. One 
day lie asked Mezzabarba, tlie pope’s legate, if it 
was the custom in Europe to condemn a mad to 
death without sufficient proof of his guilt \ and being 
answered in the negative, — One cannot,** says the 
emperor, attach too great a value to the life of 
man and turning to his body physician, and or- 
dering him to approach, ‘‘ Here,” continues he, is 
a much more formidable person tlian myself; I can 
only put a man to death on legal proof of guilt, but 
this fellow can dispatch whomsoever he pleases with* 
out the form of trial.” 

Whoever may be curious to see the quackery of 
the pulse detailed, without a complete knowledge of 
which a physician would gain no reputation in Cnina, 
may find a translation of the doctrine in the col- 
lection of Du Halde. 

The Chinese arc subject to a species of contagi- 
ous lepros}’, which their physicians cannot cure, and 
which the law ordains to be a legitimate cause of 
divorce, as tlie only means to stop its progress. The 
itch is most prevalent, and cutaneous msorders of 
various kinds very common ; but they have escaped 
the plague, more, as Pauw thinks, by constant ven- 
tilation, — by burning sandal-wood dust, and Other 
odoriferous woods,— by the abundant use of musk 
and various strong scented drugs, than by any atten- 
tion to cleanliness ; perhaps, also, the universal 
smoking of tobacco may have contributed to save 
them from the horrors of the plague. [HisU Gen, 
de la Chine par Du Halde.) 

AfechA ‘ Though little progress has been made in 
Art(j. liberal arts, or abstract sciences, or little os they 

are likely to advance under a system of government 
which interdicts all intei^ourse with foreign nations, 
the arts which necessiQr demands, -Awhich add to 
the sonveniences, and increase the comforts, of a 
civilized state of society, seem -Co have flourished at 
a very early period of their history.; and many of 
them have been brought td a degree of perfection 
which is still unequalled by the most polished nations 
of Europe.' Whatever depends on mere imitation 
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and manual deieterity, can be executed as wdl, and 
as neatlyf>1>jr a Chinese, as by the most skilful artists 
of the.weltm wb ; and some.of them in a style of 

very 'dt^Mor excellence. No people, for example, 
have carried the arc of dyeing, or of extracting ^4/^* 
ing materia^^ from so great a variety of animalVilit* 
neral, and ‘dlgetable simstances, as the Chinese have , 
done ; and this merely from a {Wactical knowledge 
of Chemical affinities, without troubling themselves 
with theories derived from scientific principles. In 
like iiianne^i^ practice has taught them how to detect 
the exa^ l^oportion of alloy that may be mixed 
with gold and silver, and how to separate it. We 
import from China their native cinnabar, but our 
Vermillion, extracted from it, is not to be compared 
with theirs for brilliEuicy and deepness of colour, 
which is supposed to be given to it by long and pa- 
tient trituration under water. Again, their beauti- 
ful blues on their porcelain are more transparent, 
deep, and vivid, than the same blues applied to our 
pottery ware ; yet we supply the Chinese with the 
same cobalt frits from whi^ our own colours are 
extracted. It has been supMsed, that the greater 
or less, brilliancy of the colours used frit painting 
porcelain, depenus more on the nature of the glaze 
on which they are laid, than on their own intrinsic 
merits. Here, then, we have something still to learn « 
from the Chinese. The biscuit of tlieir porcelain, 
too, is much superior in whiteness, hardness, and 
transparency to any which has been made in Europe. 

The Swansea porcelain comes the nearest to it in 
these respects, supposed to be owing, in some de- 
gree, to a proportion of magnesian earth being mix- 
ed with the aluminous and silicious ingredients. In 
form and decoration, which depend on a taste and 
feeling which the Chinese are strangers to, we fer 
surpass them. 

Id tlie cutting of ivory into fans, baskets, pagodas, 
nests of nine or more hollow moveable balls, one 
within the other, beautifully Carved, the artists oE 
Europe cannot pretend to vie with the Chinese ; yet 
it does not appear that they practise any other 
means than that of working in water with small saws. 

As little can Europeans pretend ,to rival their large 
horn lanterns, of several feet in diameter, perfectly 
transparent in every part, without a flaw or opaque 
spot, and without a seam ; yet a small portable stove 
or furnace,— an iron boiler, and a pair of common 
pincersi are all the tools that are required for the 
manufacture of those extraordinary machines. In 
silver fillagree they are, at least, equal to the Hin- 
doos, and their lacquered cabinets, and other articles, 
are excelled only, in Japan. They are not less ex- 
pert in cutting tortoise-shell and mother of pearl, 
and all kinds of gems and stones. They have a 
method of ornamenting their cabinet wares, tka- 
chei^, &C4 imth spangles laid on with tim black var- 
nish in the 8hat>e of plants, birds, idsects, Ac. exhi- 
biting >iried irklesceot oolours, appearing like me- 
tallic scales that have undergone the process of heat; 
but they are nothing more.thu the thin lamina of a 
paribnidar species i>f sbeli (Helit) which they have 
a inetbed or leparating by boiling, as they pretepdj,^or 
thb space of half a moon. In all the metals flliey work 
with neatness ; and if they make not a lock or a hinge 
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CMni* that an English axtut look at, it it only ]m« aaaoimMl^^ tO,8ftSfjd8 famiOAi and 40,784^784 
cause a Chinese would not {»ay the price^of.a g<’od pftooiMl, V ibout to each which is ab- ' 

one. Their wldte cotemr a metal, or a tnhtture of sor^ In 1890, after the Tartar cozi^Bt, Kubla!- 
metals, unknown in Europe ; and ^otigh we think Km directed a Census |o be taken or tlic taxables. 
thajt we have ascertained the component pirts of tfte It amonii^ to 15,196,806 families, comprehending 
mositgoag to be copper, tin, and fa^utli, we dre 58,854,711 persons ; but it is admitted that the state 
yet uniMe to make a Chinese * to works of of the couDtry prevented the whole being taken. In 
the loom, and especially in the manufacture of silk 150S, SAiae^ofif caused a census to be taken, the 
and satin cloths^ wc cannot pretend to cope tidth result of » atated to have been 55,880,000 
them ; and their silken twisted cords, tassels, and aQ mouths. Tpere is a strange difference between Aese 
kinds of embroidery, in general the Ighour of fe- numbers, and these which are published by Grozier, 
males, are extremely beautifoi. In the Variety of purporting t<fbe a census of all the people in China, 
gums, spices, perfumes, they excel the rest of the taken in Ae years 1760 and 176 I, in the former of 
world. Our artists can attest tlie excellence Cf their which, the hst amotmts to 196,887,977 mouths ; in 
ink, and their paper and printing may challenge d)e latter to 198,214,655, making an increase in one 
those of Europec Many other branches of the me- year of 1,876,576 mouths* 
chanical arts migfathe enumerated, in which the Chi- If we are to give credit to these accounts, we must 
nese may consk^ themselves as second to none, but suppose that the population of China must have at- 
those already menikmed are sufficient to exemplify tamed its prodt^ious magnftude within the last two 
their skill in this reiipect. There are no manufhe- or three centuries, and that it must be greatly on the 
tories carried on by machinery, or on a great scale, increase; but we are immediately stopped short from 
Generally speaking, each individual in country drawing this conclusion, by the translation of some 
spins, weaviHi and dyes his own web. It would ap- statistical accounts of China by Mr Morrison, taken 
j^ser, howeW, from some regulations kdd down in hj order of the present emperor Kia-kingy to com- 
the Lou4$ey that of porcelain, silks, satins, and cer- pare with a similar statement made at the commence- 
tain other articles, government is its own manufac- ment of the reigning dynasty. According to this 
turer. The immufactories of porcelain and the census, the total population, including the twche 
coarser kinds of pottery, for the sake of the coal, Tartar banners, and all ranks and conditions, great 
are mostfy in Ki»ig-see, and the village of Kin^te- and smaN, amounts to between 145,000,000 and 
chm, k k said, contalae nearly a million of people, 146,000,000 of ttouths ; and this account agrees very 
all of them engaged in the potteries. exactly wkh that census taken by Kien-lung in tlie 

PopulftUon. There is no subject on which the accounts of the year 1748 , and contained in the Ye4m}g-ich(y or 
missionaries are so vague and contradietery m Aat M mutters concerning China, a curious work wc 
of the popularion ; yet they all aifect terem to of« have before menlioned. By this census, the num- 
ftcial documents. They agree, however, in stating her of heads of families paying taxes is stated at 
it to be something immense, Chough the b%heitDutn- 28,514,488; which, by reckoning five persons to 
ber is not equal to two-thir^ of the eRontioUs mass ea^ family, wouM give 142,582,440. The number 
of 888,000,000, which the Mandafins attendant on of the Bterati, the mtKtary, and others exempt from 
Lord Macartney’s embayy gave to that noUeman as taxation, wiU amply make up the deficiency. Gro- 
the amiauBt of the population. The timcasracy, zier, indeed, by the omissions of P. Amiot, and the 
however, not to say Mapossibility of that account, is exempts as above mentioned, swells the total to 
obvious from mere insp^tion. The numbers in each 157,301,755. 

province are given in round millions, and in two pro- This enomous population is fed and subsisted, RiBourccb. 
vincea the number of millions is precisely the same, msd all its wants entirely supplied, from China 
In the Genorfil History China, die population is fre- fione. Except a few English broad cloths and me- 
quentiystated at diffisrent periods, bulhia way soloose tais, a few furs from Russia, and a little cotton 
and vague as to deserve little attention* There can be from Bembay, it receives but little external sup- 
no doidit, however, that, from time to 8 eensus plies. The extent and fertility of the soil are am- 
is ordtfod to be taken, and the rosuh of kin made pfy sufficient for its demands. China consists, at 
pubUc ; that the numbit of mtmSss is a)wnM iodud- feast, of one million and a half of square miles, and 
ed ; but ttal a sepaiate Mat of the tmiallle htw aboQt 97 persons to a square mile. Deduct a 

tauts only is taken at ilm saMtisne, and u^aUpev- third for waste lands, lakes, and mountains, and 
hiqw that the fovnmment cam alm^. Thus k is 649^006,000 acres still remain, which give near 4j a- 
Btated, that, imfer y<isw*tee, in the dopih year of dm cres of land to each individual. The land is subject to 
phrittiao erOi^t^miDpwe'coaiiaiOed 8 ) 900,000 faini- m arbitrary tat, genenUy about one-tenth ; and, in 
Nes, which, al pp eaiffi fosoBy, weald give a popu- order to^akeertain the revenue, a report was made to 
Won ef 55»40M^1 bot^ te dmw bo f|veiy little in year 1745, of die amount of land 

numbers am to btf dhpaadefl o»b it k alsoitatod that uoddresmit^ It was as follows: 



H flpi dost fo 9500 lee, or 4444 mileh wtbepeesessioa of individuals, 7,081,142 

by 279 $, ymA > 4 M'*vee tanes ks actaaf ^ Tartar standards, 18,838 

. 259,418 

Again, it yem 1222, undeyihe , To ^^tariaa priests, - 3,620 

reign of To the biCRiry, - - 1,429 

Board of taxes to he taken which 7|859,447 
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China. Each king beioff 100 tnoo^ and a moo eaual to a au- 
perficies ^hosaleiigth it SWW kihoc and breadth 10 
tehee* The tdtse ia about 14.55 Enaliah iitchea ; ao 
that the Chineae mooM to the Englian acre aa 10,590 
. to 8821, by which it will be found, that, ttreeably 
with the above atatement, the land under (iwtivation 
was about 600 milUcNba of acres. 

Classes of The QODatkuent parts of the population of Chi< 

Society. anciently considered to consist of four 

classes; the or learned, who governed and in- 
structed the rest ; the nungf or agriculturists, who 
provided food and materials for clothing the rest ; 
the kungt or artisan or manufacturer, who clothed, 
and built, and furnished houses for the rest ; and the 
shan ^9 who distributed and exchanged the produc- 
tions of the other two amonj^ all the classes of socie- 
ty ; but nothing like a division into castes over ap- 
peared in China. On the contrary, every encou- 
ragement Is held out for the children of the three 
inferior classes to aspire to the firsL 

The numbers of tlie tsSy or officers and literary 
men, consisting of the members of the several 
Boards, Governors of provinces and cities, Judges, 
Treasurers, Collectors, Commissaries, Inspectors, &c. 
with an enormous list of subaltern officers, according 
to Grozier, amount to 98,615, and of tlie literati, 
who every year take their degrees, and qualify for 
office, 24,701, the whole of whom living at any one 
time, cannot, he says, be estimated at less tlian 
494,000. The military officers are also reckoned 
among tlie learned, and the number of those wbo 
have actual commands amount to 7411, each of 
whom, on an average, emploj^s nine subaltern offi- 
cers under him : the whole, therefore, of these would 
amount to 74,110, and the total of the military or 
militia is estimated at 822,621 ; but on? of the offi- 
cers of government told Amiot that the military 
exceeded two millions ; and this agrees pretty nearly 
with the information given to Lord Macartney. 

A court kalendar and an array list are published 
in Pekin four times a year, each consisting of several 
volumes ; a tolerable proof of the frequent changes 
that take place in the subordinate movements of this 
vast machine. 

The great mass of the people, however, are em- 
ployed in productive labour ; perhaps, on a rough 
estimate, full two-thirds in agriculture and the fun- 
eries ; the remaining third, after deducting the mili- 
tary, the civil officers, the students, and candidates 
for office, amounting, perhaps, on a rough guess, 
to about ten millions, are manufacturers, tradesmen, 
shopkeepers, and the multitudes that are employed 
in the numerous vessels and barges on the rivers and 
canals to carry on the internal commerce of the king- 
dom. Agriculture is the productive labour that has 
always received the highest encouragjement from the 
government, and occasionally the Emperor himself 
has turned out into th? field, with great pomp and 
solemnity, to hold the plough as an example to the 
peasantry ; perhaps,' however, as Pauw observes, if 
they (vould remove all the trammeb from agriculture, 
it would have a better effect than the contmuance of 
this ancient ceremony. These trammels are, how- 
ever, fewer and lighter than in most countries. One- 
tenth of tbe estimated produce is all that is required 


for the state ; and they have neither priesthood nor China, 
poor to ma int a in, each family being compelled by law 
and cu^m to t^e care of its poor relations, and 
the soversJgn tofciag care of the spiritual concerns of 
his Bufajtota. The monarch may be considered as 
the universal and exclusive proprietor of the ^ soil; 
there is no inch thing as fre^olds; but undisturbed 
possession il kept so long as the holder complies 
with the conditiona on which the land was granted. 

As there are no public funds, and capital vested in 
trade is not.yeiy ascim, nor the profession highly 
esteemed^ purchase of land is the most eligible 
mode of l^oering capital productive. Still there 
are very few great lamwd^iMmietorB, Two reasons 
may be assigned for this the rate of legal in- 
terest being as high as 5 'oeni* for a month, it 
would be ruinous to borrow Unoney on mortgage ; 
and, secondly, it appears, by the penal code, that 
the proprietorship of the landholder is of a very qua- 
lified nature, and subject to a degree of interference * 
and control, on the part of government, not known 
under any of the European governments. It can 
only be disposed of by will under certain restrictions ; 
the inheritors must share it under certain propor- 
tions. If a proprietor should neglect to register his 
land in the public records, and acknowledge himself 
responsible for the payment of the taxes, such land 
becomes forfeited. If land, capable of cultivation, be 
suffered to lie waste through the inability of the 
proprietor to till it, another may obtain permission 
to cultivate it ; the mortgagee becomes responsible 
for the payment of the taxes until the land be re- 
deemed by the proprietor. All these restrictions 
operate against large landed proprietorships. 

Much has been said in praise of Chinese agricul- AgriciUturp. 
ture*-.4nuoli more, in fact, than it deserves; in 
Europe it would be despised. There are no great 
farms in China ; few fiunilies cultivate more than is 
necesMry for their own use, and for payment of tlia 
imperial taxes; and without teams of any kind; 
without any knowledge or practice of a succession of 
crop ; without any grazing farms, for feeding cattle, 
or for the dairy, of which they are totally ignorant, 
making no use of either milk, butter, or cheese, they 
can have little manure, nor can the land be kept in 
good condition. In fact, the old fallowing system 
is followed, oOd, in many parts, the spade and the 
hoe are the great implements of cultivation, their 
miserable plough scarcely deserving the name. The 
command of water is the principal substitute for 
manure. Every substance^ however, that can be 
converted into manure is most carefully collected ; 
and numbers of old people and children of both sexes 
find employment in scraping together, with wooden 
rakes, into their little bast^, whatever may have 
fallen in the streets or rcutda, where these 

, Ma^nonerB upon ffic traveller’s tnct 
.. Pl^thebnsiiieou^ 

Leaves^ >0ots, or steins of plants, mud from the sides 
of ;8tkd every sort of offid that presents itself, 
of vdttch bumair nair, shaven from the scalps ,of 
a himdred milHens weekly, forms no inconsideir- , 
able ingredient, ^are carefuUy scraped together. 

Large eartheb vessels are sunk in the ground, to 
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which) it tfl said, their cattle are taught to retire ; 
* and on the outskirts of many towns and villages are 
small buildihgSi invitingly placed for the accommo- 
dation of passengers who may have occasion to use 
them. All these resources) however, are very limit- 
ed, and the utmost supply thus afforded can only 
serve for horticultural purposes. 

The whole of the land in China, Under cultivation, 
may be said to be employed exclusively for the sub- 
sistence and clothing of man. The staff of life is 
rice ; and it is the chief article oFjmodace in the inid- 
dle and southern provinces, lliis grain requires 
little or no manure ; age ai^er age the same piece of 
ground yields its annual crop, and some of tlicm two 
crops a year. In the culture of rico water answers 
every purpose ; and nature has supplied this exten- 
sive country most abundantly with that valuable 
element. It is here that Chinese agricultural skill 
is most displayed ; the contrivances for raising it out 
of rivers where the banks are high, by means of 
wheels, long levers, swinging buckets, &c. ; or of 
leading it down from mountain springs, and along 
terraces levelled on the sides of hills, or in little chan- 
nels across tlie plains, are all admirable ; but wlien, 
from long drought, the rivers run low in their chan- 
nels, and the springs fall, a scarcity of the crop is 
the inevita|;>le consequence, and the effects of famine 
arc most dreadful; for though the government has not 
t>cen wanting in storing up a year’s supply of grain in 
the public magazmes (the produce of the taxes paid 
mostly in kind), yet, before the beneficent intentions 
of the sovereign can be carried into effect, there are 
so many previous memorials and references neces- 
sary, and so many forms of office to pass through, 
that the mischief has worked its effects before the 
remedy is applied ; and, though in this vast empire 
the scarcity of grain may be local and partial, they 
have no relief to look to from without, and the sys- 
tem of external commerce is too slow in its opera- 
tions to throw in a timely supply where it may be 
most wanted. In the northern provinces, where 
water is less abundant and less depended on, wheat, 
barley, buck-wheat, and a great variety of niiikts,. 
supply the place of rice. Every where arc met with 
Leguminous plants of different kinds, pumpkins, me- 
lons, sweet potatoes, and whole fields of a luxuriant 
vegetable called pei~tsaif the white herb, apparently 
a species of brassiea, which is salted fbr winter con- 
sumption. In Kiang-nan and Tohe-kiang Vast tracts 
of land arc planted with the white mulberry tree as 
food for the silk-worms. They appear like a young 
orchard of cherry trees, being kept low by constant 
pruning, to make them throw out young shoots and 
fresh 'supplies of leaves. In all the middle provinces 
arc large fields of cotton, which supplies the usual 
clothing of the great mass of the population, in ad- 
dition to which, immense qu^ities are imported 
annually from Bombay. That peculiar jj|cies of a 
yellowish tinge, which we call Nankin, is not worn by 
the Chinese, at least in its natural colour; blue, 
brown, and, black, are the prevailing colours. Pat- 
ches of are generally found in the vicinity of 

tliG cotton pjantationi. 

The tea-plant, wfajdi foims in) important an article 
for the conitnon beverag^ of, the country, and also 
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fbr exportation, is cultivated only in particular pro* dun- 
vinces, and in certain situations ; but it isTound in 
gardens and small enclosures in every part of the 
empire, being ve^ muclrof the habit and appearance 
of the broad-leaflra myrtle. We scarcely yet know 
whether the different kinds of tea are from the same 
plant, or different species of the same genus. The 
leaf of the sou-chong is broader than that of the 
hyson, but this seems to constitute the only differ- 
ence. Both sorts undergo the process of roasting in 
their iron pans ; the black in a higher degree of heat 
than the green, which is sufficient to give a different 
character to the extractive matter from the two sorts ; , 
and the nervous quality usually ascribed to green 
tea, may be owing to the little alteration which the 
juices of the leaf undergo, from the small degree of 
heat that is used in the process. To procure the 
fine flavour, ‘the Chinese usually press the green 
teas into the chests and cannisters while hot. They 
have a practice also of giving a finer bloom to dull 
green teas, by aprinkling a little indigo, mixed witli 
powder of gypsum, while stirring the leaf about in the 
pan. The different sorts of black and green arc not 
merely from soil, situation, and age of the leaf; but 
after winnowing the tea, they are taken up in succes- 
sion as the leaves fall : those nearest the machine, 
being the heaviest, is the gun-powder tea ; the light 
dust the worst, being chiefiy used by the lower 
classes. That which is brought down to Canton un- 
dergoes there a second roasting, winnowing, pack- 
ing, 6rc., and many hundred women are employed 
for these purposes ; the rate of pay being about fifty 
of their small copper coins, or fourpence per day. 

The Chinese say that the best tea is that v liicli is 
gathered in the morning, while the dew is on. The 
gathering in the hyson countries, Kiang-nun and Fo- 
kien, commences about the middle of April, and con- 
tinues till about the middle of May. The collecting, 
the Tolling, the twisting, and roasting, give employ- 
ment to a multitude of people. From the berry of 
the or flower of tea (Cavidia sesarKjua)^ 
a fine edible oil is extracte.l. The almond and the 
Palma Christ! also afford them an oil for culinary pur- 
poses. The white wax is the produce’ of a tree, or 
rather of a small insect which frequents the tree ; 
and the Croton sebijenm yields an excellent vege- 
table tallow ; both of these articles serve them to 
make candles. In the southern provinces, sugar is 
a common article of cultivation ; but it is rather a 
luxuiy' than an article of common consumption. It 
is used mostl}^ in a coarse granulated form ; but for 
exportation, and for the upper classes, it is reduced 
to its crystallized state. Tobacco is universally 
cultivated, and in universal use, by all ages, and 
both sexes. Fruits of every kind abound, but most- 
ly bad, except the orange and the lee-tckee, both of 
which are probably indigenous. The art of grafting 
is well known ; but they do not appear to have taken 
advantage of this knowledge to the improvement of 
their fruits. Tliey have also an ait which enables 
them to take off bearing branches of fruit, particu- 
larly of the orange and peach, and transfer them, in 
a growing state, to ppts, for their artificial rocl^s, and 
grottos, and summer-houses. It is simply (ly re- 
moving a ring of the bark, plastering round it a ball 
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of oanhi a venol of water to drop 

open it, until ft ftiM throwO out roota in^ the earth. 

^ It would require top muOh space to describe ^the 
various veget^le psoduetions used for food aud for 
• clothing, — ^for medicine, and for Hie artfu ne cU- 
mate bM the soil arp well adapted for produciJig al* 
most all that^the reift of the world a&rdi, except, 
perhaps, thOMjparts which lie within a few degrees 
of the e^tor ; and the Chinese have obtained their 
full sbitre even of them* 

They are exceedingly sparing in the use Of animal 
food. Those important articles of milk, butter, and 
cheese, are wholly unknown to them. The broad- 
tailed sheep are kept in the hilly parts of the country, 
and brought down to the plains ; but the two ani- 
mus most esteeiD^ld^^because they contribute most 
to their own and are fcqit at the cheap- 
est rate, are thd duck* Whole swarms 

of the latter Ju Jarge barges, surrounded 

with projecting covered with coops, for the 

reception of these birds, which are taught, by the 
sound of a whistle, to jump into the rivers and canals 
in searcl) of food, and by another call to return tq 
their lodgings. They arc usually hatched by placing 
their eggb, as the ancient Egyptians were wont to 
do, in small ovens, or sand-baths, in order that the 
same female may continue to lay eggs throughout 
the year, which would not be the case if she had a 
young brood to attend. The ducks, wlien kdled, 
are usually split open, salted, and dried in the sun, 
in winch state they afford an excellent relish to rice 
or other vegetables. 

The fisheries are free to all ; there are no restric- 
tions on any of the great lakes, the rivers, or canals. 
The subject is not once menuoned in the Leu* lee ; 
but the heavy duties on salt render the use of salt 
fish m China almost unknown. Besides the net, 
the line, and die spear, the Chinese have several 
ingenious methods of catching fish. In tlie middle 
parts of the empire, the fishing corvorant, the Pelu 
caniis piscato?, is almost universally in use^ in other 
parts, they catch them by torch 4 xn4< ^ ^^^y 
common practice is, to place a panted white 

along the edge of the boat, whfoh, r^^iecting the 
moon’s lays into the water, indunes fish to«spring 
towards it, supposing it to be a movkfg sheet of wa- 
ter, w'hen they fall into the boat. 

When animal food fails them, the Chinese make 
no scruple in eating lizards, toads, grubs, cats, 
rats, mice, and many other nauseous creatures. The 
naked Egyptian dog is commonly exposed for sale 
in the market. But rice, the hog, and the duck, 
may be considered as the staple articles of human sub- 
sistence for the great mass of the populations Those 
who can afford it indulge in every apecies cf luxury, 
and more especially in gelatinoiKaaoitpl, which, while 
they pamper the appetite, ore sc^osed to excite the 
passions, and to increase their e^uTepoy, which, 
in their ideas, confers a degree ^ TCqpectfd)ility 
and dignity to n hich a spall meagrp figure con never 
arrivef 

Commerce. Notrountry in the world is better adopted firom 
situatiem, climate, and products^ for extensive Com- 
merce, Imn China; yet no civifia^ country has pro- 
fited advantages. The happy dUtiwu** 
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tion of ita numofoos rivers, aided by artificifd canals, China, 
afford an almost Uhinterrupted water comttounication 
from the ^horthern to the southern, and firom tlie 
western to the eaitorn extremities of this grand em- 
pire ; and thus, a thctlity is given for the interchange 
of the products of one province aitli those of an- 
other, unknowp in any other country, and unequal- 
led even in Great Britain. But the commerce that 
exists is principally that of barter ; no system of cre- 
dit is estwlisbed between the merchants of distant pro- 
vinces; no bills of exchange; no circulating ipedium 
of any kind* qs a common measure of value, except- 
ing a small copper coin, of the value of the thou- ^ 
sandth part of os. 8d., or about onc-third of a farthing. 

The multitudes of barges of different sorts and sizes, 
which vary in their construction on almost every 
|||rer, are incredible. The Chificto are rarely to be 
trusted where numbers are concerned ; but they are 
probably not far amiss in stating that the number of 
imperial barges employed in the grand canal and its 
lateral branches, for the purpose of collecting and 
distributing among the public granaries the rice and 
grain paid in kind as taxes, amount to 10,000, or, as 
they express it, where they mean to be correct, to 
*9999* A vast number of vessels are also employed in 
conveying the copper currency from place to place, 
wherever it may be wanted ; others in collecting the 
silks, cottons, and various articles of taxes, paid in 
kind, and depositing them in the public maffazmes ; 
and the salt barges alone are probably not kss nu- 
merous than those which carry groin. It was cal- 
culated that the depot of salt accumulated at Tlen- 
sing for the use of toe capital and the northern pro- 
vinces, was sufficient for a gear’s consumption for 
thirty millions of people, lliis was all brought in 
the course of the summer, from the sea-coast of Tpfae- 
kiang and Fokien, in sea-going vessels. Cokes of 
coal-dust and turf, for fiiel, and cakes made up of 
various ingredients for wden manure, employ a 
multitude of barges ; and when to these are added 
the various kinds of vessels employed in general 
Gomtnerce, in the conveyance of passeugers and bag- 
gage, in breeding ducks, and m the fisheries of the 
interior, we may be bure tliat the number of persons 
who constantly reside upon the water amounts to 
many millions, and are probably equal to the whole 
population of Great Britain. It may be doubted if 
these are included in any census. 

All foreign commeice is systematically discourag- 
ed, The extent, fertility, and variety of theif aw 
"and climate, happiTy situated between the exiredfes ^ 
of heat and cind, paruddna: ot the advantages of 1 
both, whheut experiencing toe inconveniences of ei^ 
thSr^ supply the Chinese with foe productions of ai* 
most all ^ world besides, whether to minister to the 
nec^srities^ ^ Comforts, or foe luxuries of their tiu- 
mero^pppmtion,;.ahd Teqve this great empire, as 
a natipl^ hldependent of foiwn supplies 

throuwfoe medium of commerce. Satumed, or af- 
footing id Jbblitaitisfiod* with the prodigal bounty ot na- 
ture. of stingers* governed by a gradation 

of W Chinese consider it as a 

vQur bestowed ot^ioiW%ners to open one of their poet$\ 
for the w commodities. The r^veiaie‘' 

derived &iied intercoqrse is of little or no 

0 
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Ghiiia. importance at the chief seat of government. The 
largest estimate that can be made of the value of die 
whole of foreign commerce, and the largest compu- 
tation of revenue flowing' from it into the imperial 
treasury, is but as a drop in the pcean. Individual 
and local interests might and would most materially 
be affected by any prohibition of an intercourse 
which has now subsisted for a century and a half ; 
but the government pays little regard to the pro^e- 
rity or misery of a particular province. The inte- 
rested views of individuals may, for a time, keep up 
B trade which is at variance wjth the general rule of 
policy prescribed by the laws ; and the frequent dis- 
cussions with the English, whose power they are 
aware of and dread, will most probably determine 
them ultimately to close Canton against all foreign- , 
ers. Tlie English they will not venture particular^ " 
to exclude, though tliey know that other nation 
would take their articles of produce without forcing 
upon them European broad cloths, which they af&ct 
hot to want, but would give them specie, which is, of 
all other things, what they most desire. 

The luxuries, however, which wealth requires, 
have forced a foreign trade by their own subjects 
with the nations of the east, as well as with Europe. 
A very extensive . intercourse is carried on by them 
with Japan, the Phillipinc Islands, Java, Sumatra, 
'Jlmdr, Gelolo, and the great island of Borneo, in all 
of which are found multitudes of Chinese living in 
habits of peaceful industry, in the midst of tlic more 
idle and^less civilized natives, conducting the con- 
cerns of trade, cultivating the ground, and. exercis- 
ing all the various branches of the mechanical arts; 
in no place, however, varying in the smaileBt degree 
their original character. Ikit though the Chinese 
spread themselves over every part of the Asiatic, and 
into many of the Polynesian. Islands, there seems to 
be no reciprocity of commerce by the vessels of those 
countries visiting the ports of China, excepting some 
ten or twelve junks that annually visit the southern 
ports of Fokien from Japan, and perhaps as many 
from Cochin-China. “ From Canton,*^ says Lord 
.Macartney, “ to Ten-chou-foo, at the entrance of 
the Gulf of Pe-tche-lee (to say nothing of the coun- 
try within the Gulf itself), is an extent of coast of 
near two thousand miles, indented with innumerable 
harbours, many of them capableof admitting the largest 
European ships, and all of them safe and sufficiently 
deep for the vessels of the country. Every creefc 
or haven has a tosvn or city upon it ; the inhabitants, 
who abound beyond credibility, are mostly of a traf- 
ficking mercantile cast, and a great part of tbeni, 
fVom their necessary empfoyment in the fishery, 
which supplies them with a principal article of their 
subsistence, are accustomed to the sea, and the ma- 
nagement of shipping/' Yet with all these advan- 
lages, all foreign commerce in foreign l^ttoms is ih- 
fordicted to these people ; whatever U 9 wi.sh to im- 
port must be fetched by themselves; and the articles 
thus brought inarenum^us and of coDsiderableVat|ue. 
Thus from Java alone (hey import birds' nestS to the 
value of hatf a minion d^la^s annually. The sea dug 
or biefae-da-mar fkohthuriaji froin^e coast of New 
Holland, Timor, aod adjoining islands, to a still 
greater extent — sbatks* fins th^ same quarter — 


copper from Japan, and tin from Bantam-— pepper,^ Chi 
areca hut,^ ^ices of different kinds, ebony, sandal ^ 
wood« red Vood for dyeing, tortoisershell, pearl-shell, 
corals camphor, wax, and a variety of articles, gene- 
rdC^produced or collected by their own country- 
men, resident on the islands of the east. 

When Lange, who accompanied Ismaeloff, the 
Russian ambanador, asked permission for his nation 
to establish factories in all the provinces, the reply 
of the Emperor was, 1 allow you to remam here 
(Pekin), and other foreigners at Canton, so long as 
you and they give me no cause of complaint; but if 
this should ever be the case, I will neither suffer you 
to remain here, nor them at Canton so very iiidif-|||^ 
ferent does the Court affect to be about foreign com-^ 
merce. In the whole of this extensive empire, there 
jdre but two places where the natives have any inter- 
course with Europeans,— at CdStcm with the crews 
of the several maritime poweSi^^jbd at Kiackta witli 
the Russians ; and this interobw^ is ctiiefly confin- 
ed at the former to a select number of men, appoint- 
ed or licensed by the government ; at the latter it 
takes place only under special directions of the 
government itself, through merchants appointed un- 
der the seal of the Emperor. Of tlie instructions 
given to these merchants, tlie Russians procured a 
copy a few years ago, though the punishment Ibi be- 
traying* them is condemnation to track the imperial 
barges for life ; and a more singular document was 
never issued by any government. It confirms all 
that has been said of the meanness and knavery of 
this proud arid insolent people ; and as it has not be- 
fore now appeared in print, a summary of it may 
prove amusing, and may serve to show, at the same 
time, the notions entertained by the Chinese with 
regard to the conduct of foreign commerce. 

It sets out by stating that the aim of every nation, 
trading with other countries, is to prevent the ad- 
vantage being on the side of the foreign nation ; to 
do this the more effectually, and to establish harmo- 
ny and frankness, all the letters received by any 
one of the licensed mci chants from their partners, 
are to be opened in a public assembly, that they may 
act in concert against the Russians." 2. That as 
the general principles of commerce require that 

E rices and demands should be foreseen, means must 
e taken to ascertain what articles the Russians are 
in 'want of, and what prices they fetch in Russia ; 
what supplies they may have or expect in the mar- 
ket, Bnd what value they beat in Russia ; every one 
is tfadfofore to strive with all his might to get at this 
information, and Jay it before a geqcral meeting, 
when the president will give to each merchant a note 
of the quantities of each article, and of the prices he 
is to ^ buy at, and df those articles which he is to 
withhold from the Russians. 3. That the Chinese 
market is to be kept scantily supplied, and Russian 
not c^rly sought, that the trade may be of 
to them, and the commerce advantageous 
Ip eSuna. 4r. That care be taken that the quan- 
tity ^df Chinese goods should appear always less 
than thOjt of the Russians; and that no fresh^ goods 
bef brought into the^market before all the old s, ock be 
sold. 6. That no eagerness be show^^ in the 
purchase of Russian goods, how much soc\i^ir any in- 
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^vidual of tho nterchants iSAy bo in want of them, and be sent to J0ie galleys for three yean; but who- 
f* for the interest of the whole company is not to be soever betrays to them these instructions verbally, or 
sacrificed to^lliBt bfAD individual.'' 7. That when the in effecti or by deed, shall be sent to the galleys for 
. Russians have a scanty supply of any article jfcbat life/' l Andby the 23d, ** Whoever betrays me secrets 
may be likely to meet with a considerable demand in of the government which are not to be known by . the 
China, a great eagerness is to be shown to buy up Russians, shall be beheaded, not, however, without 

the whole ; the Russians are to be told that China is the sanction of the Emperor.” We know very little 

very much in.want of the said article, and one mer- of the value of the trade carried on at this place in 
chant W to outbid' the other, and, when bought, they this extraordinary manner. It consists chiefly in 
arc to divide the quantity among themselves.^ 8. exchange, on Use part of Russia, of fiu* and various 
That the Russians, thus tempted by the high prices, peltry, horses, drugs, &c. for tea, silks, nankeen^, 
and the assurance given them of the great demand, porcelain, lacquered ware, and other small articles 

1; will cause large supplies to be brought to market, similar to those imported by England. (From a 

when they are to be told that the article is no longer Russian MS.) 

in request in China, &c. and tliiis the goods will be The principal ftiart for foreign commerce is that of 
obtained at a cheap rate from the foreigners, to the Canton, the only port, ini fket, which is open for 
great advantage of the whole nation. 9- Whenever foreigners. For the last twenty years the foreign 
tile Russian merchants shall attempt to raise the commerce of this port was almost exclusively in the 
pric^ of any commodity in consequence of its scar- hands of the Englisli and the Americans. The English 
city, every obstacle must be thrown in their way for commerce consisted of two distinct branches ; the 
the space of u month, and if they will xiot lower the one direct from England, and a . complete monopoly 
prices, the whole trade must be suspended, and if, of the East India Company ; the other indirectly 
on complaint of the merchants, the Russian Govern- carried on by individuals from ‘ the several pre- 
ment should interfere, it will not be attended to, and aidencies of India, chiefly from Bombay. The 
the answer will be', that the commerce between the Chinese system of conducting their foreign trade at 
two nations shall cease. The 10th article contains Canton, is somewhat different from thUt of Kiackta. 
an impudent falsehood — it instructs them not only to It is a monopoly confided to a certain number of 
tell tlie Russians that the quantities of tlie several persons known by the name of Hong merchants; 
articles on hand are much less than they really are, hong being the name of the large factories or masses 
but that “ China does not produce sijk and cotton.” ot‘ buildings surrounding square courts similar to our 
The 11th article directs them to carry oir all their old iniis, or the caravanseras of the East. Each 
intercourse in the Russian language, which every nation has its separate hong, and the whole being 
one engaged in the trade must learn in order to pre- arranged along the bank of a fine river, with a broad 
vent the Russians from feeling the necessity of learn- quay in their front, their appearance has a grand 
ing the Chinese language, and, by that means, “ of effect from the opposite side. The river is at least 
discovering the secrets of the trade or those of the as broad os the Thames at London, and for the dis-' 
government” by overhearing conversations, &c. The tance of four or five miles it is crowded by ChiMjkc 
latlj directs them to treat the Russians politely ; per- vessels of all descriptions, which, from the roultilffib 
mits reciprocal visits ; but forbids a Chinese to pass of people constantly residing in them, may be con- 
a night in a Russian house directs, that in these sidered as a floating city. Foreign vessels are not 
visits each should endeavour to learn something allowed to approach nearer to Canton than Wham- 
about the affairs of the Russian Government, and ac- poo, which is about (ihcen miles down the river, 
cording to the importance of the information obtain- The Chinese levy no specific duties on the arti- 
ed, will be the value of the reward. The ISth di- cles imported, nor ad valorem duties on the cargoes; 
rects, that a new, merchant arriving at Mai-mai-chin, the only impost is on the ship itself, and is estimated 

is not to do any liusincss for a whole year, but mere- , by a rule as absurd as it is partial and unequal, 

ly to look on and learn the nature of the trade, for They measure the length from the centre of the fore- 

fear he should, by some mistake, break the thread of must to ' the centre of the mizen-niast, and the 

tlie whole.” The lAth and 15th prohibit gold and breadth is taken close abaft the main-mast. The 
silver, manufactured copper and iron from being ex- length is then inultiplied by the breadth, and the 
changed, and tlie introduction of all articles of lux- product, divided by ten, givbs the measurement of 
ury, of goods manufactured in China, and dif wine the sliip. All ships, according to this measurement, 
and spirituous liquors. l()th,“ The! secrets of our trade are classed under first, second, or third *rates; all 
in the interior as well as of tlmt on the spot, must other vessels, however small, are classed as third 
not be revealed, that this indiscretipn may ml dc- rates. By this rule a ship of 100 tons would pay 
casion a rise in their prices, and a full in .ours, and from 5000 dollars, and a ship of 1000 not 

thereby injure our empire and the trade of our sub- above dMQw. ihat sum. 

jects.” The eight remaining wticles prescribe the When arrives at Canton, she is immediate- 
various punishments for disobedience of the foregoing ly consigned to one of the hong merchants, who is 
instiuctions, from a reprimand to that of deatli. The responsible to tlia government for the good conduct 
22dlrunB thus : “ Whoever betrays to the Russians of Imr C0mtiuu|jder and crew during her stay in the 
the Kcrets of our commerce in the interior, or the river*. Throuf^ 'his hands all her cargo mUat pass, 
priccS^f Russian products in the interior, or the de- and by him the return cargo must be supplied. • By 
maiJrysc them, the quantity he holds himself, or that loi^ experienOe oi^ the honourable manner in which 
ot^s hoiWK#;-!^^ or that may be on the road the servauta of the East India Company conduct 
^^^ithcT. shall be banished froth Kiackta for ever, their concerns, a degree of mutiud confidence has 
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establUlied, which ib unknown even in Europe.' the staple commodities of England, to <he/vilue of 
Not n bale, of cloth^ nor a package of any kind^’fa nearly L.l,G0O»O0O Sterling. For many yeara -tbe 
ever opened to be examined, but is received aM balance of trade with England was^g^eft^y iq favquie 
passed from band to hand, the company's markbo«^ of j^iQa,^ ^d required large sums of 'Specie to^e 
ing a sufficient guarantee of its answering the de- Senr^| ,aonnally ; but towards the conclusion of the 
scription in the invoice; the some confidence pre- war, v^l^h it was most difficult to be procured, 

vails on oiir part ; and though the Chinese attach when it was most wanted at home, and when its 

no dishonour to roguery in trade, few packag^ b( value was greatly increased, England most fortu- 
' 'teas, silks, nankeens, or other articles, are received aately drew through India a balance in bullion from 
in England which are not conformable with the China: and thus the Indian commerce with the port 
Amples. This, however, was not the case original* of Canton .became of the utmost importance -to the 
ly, nor is it so yet in purchases made by individuals; . mother country, as. well as to the resident merchants 
but as the hong merchants take back any article not of that distant possession of the East India Company. 
Mswering to the description given of it, and return The commerce of India with China is chiefly 
it to the person w'ho supplied the same, the induce* carried on from the two presidencies of Bombay and 

ment to cheat the Company is taken away. Some Calcutta; and it has been stated that the most 

of the hong merchants accumulate fortunes which, moderate estimate of the value of tonnage and mer- 
fpr their magnitude, are unknown in Europe; others chandise necessary for the present extent of this 
hiteome bankrupt, in which case, as they are all ap- trade is upwards of L.2, £00, 000 Sterling, exclusive 
pointed by government, the rest find it expedient to of pearls, sandal-wood, peckhuck, and other in^prior 
compound with their creditors, and, by such ar- articles; and of the pepper, betel nut, rattans, &c. 
rangements as may mutually be agreed upon, under* from the east coast and - the islands. Bombay is 
take to liquidate, by instalments, the whole debt, most favourably situated by its geographical position 
At the close of every season there is generally a ba** for carrying on an active commerce, and for the cm- 
lancc in the bands of the hong merchants due to the ployment of a numerous population. Tiie cotton of 
East India Company, from half a million to a million Guzzerat and the neighbouring countries supplies 
Sterling, and as much more due to individuals trad- all that China can take, and a surplus for England ; 
ing on their own bottoms. The hong merchants and the imports from China are conveniently dis- 
plead the necessity of retaining this balance, in order tributed along the shores of the Persian and Arabian 
to enable them to make advances to the tea growers, Gulfs, the northern ports of Guzzerat, and the do- 
silk and cotton manufacturers, &c. who, as in India, minions of the Peishwa. Of late years, the balance 
are persons of small capitals, and require these ad- in fkvour of India was draw^n from China in the shape 
vances to raise their respective products. of bullion. About three years ago, when, from some 

The articles exported by the East India Company ' misunderstanding with the Chinese, the servants of 
consist of broad clotli, long cloths, catnblets, furs, the East India Company found it expedient to stop 
lead, tin, copper, Src. but the chief article is broad the trade of the country ships till the impediments 
cloth, the annual export of whid at this time is not thrown in the way of the direct trade should have 
fer short of one million Sterling ; the amount of the ^ been removed, the merchants of Bombay sent a 
remainder may be L.£00,Q00 or L.SOO,000. The memorial to the Board of Control, and a petition 
commanders and officers of tfhe Company’s ships to the House of Commons (neither of which, how- 
iiave the privilege of taking out certain articles, ever, were presented), in whici] the capital and ton- 
such Us peltry, glass, clocks, watches, cutlery, coral, nage embarked in the Clrna trade is thus stated : 
prints, and paintings, to the amount of about 

L.200,000. • Annual Exjjort of Coilon. 


' The principal article of import from China is tea. Iiupcci. 

Ofthis article England alone takes from £4, 000, boo Sent by individuals, at least 100,000 

to 30,000,000 pounds weight annually. The rest of bales or 50»000 cundies, of 764* pounds 
the cargo consists of nankeens and raw silk. The mi- . each. In measurement, 4 bales or 2 
nor articles of porcelain, lacquered and fvqry goods, cubdics arc equal to 1 ton ; so that, 

tutanague, mother of. pearl, drugs, cinnabar^ &c« for the cotton alone, 2^,000 tons of 

are chiefly confined to the private trade, ‘ ^Tbe cost < shipping are required, the value of 
and charges of the total imports in the Company's • which is - - • , 50,00,000 

ships A’om Canton amount to about L.S,dOO,OOOy^ The average price of cotton on board 
and Bie sales amount to about L.4,200,000. iSie i^ip, is not less than 140 rupees 
continuance of the China trade is therefore of the cundy, and the value is - 70,00,000 

utmost importance not only to the East India Com-, . Th^ thar^ of transit to Chinai at 40 
pany,' bnt to ttib 'natibn at large. ^iphles ihe rup^'^r candy, is - • 20,00,000 

Ei^/2n(Iia*Comp^y to pay^its divido».is, without Of th^ of opium annually sold 

its trading it must immediately ^ ^ Coeppany's sales in Calcutta, at 

becom ba^lkkrnpt ; it pays into the revenue > * least £560 chests may be assumed as 

I.r.d, 500,000 annually ; it ;einploy8 about 20,000 tooi " r . 'tliq tiuantity exported to China in Bri- 
ef shipping, and £000 seamen: and it suppliaiaii . tish ships, which, at 1700 rupees per 
article of consumption which no btlmr part of the, tunounts to , 

world can supply, and which has now become an ^ 

tide of almost universfd iis^; it^kee offo)ae of Making a total value of rupees 


42,5A,000 






ch: 

; cWai. ^ Ghin^e have no regular csiablish- 

tliemselvcfl^aml the onlv 
ciT<!ulat»g1^^ the shape of^eoiivis a small 
piece of .(copper^ Un, or lead mtaU;d), of 

the vulue^f thi^ i)ne-thousandth f ^rt of sm thillings 
and eightpence,' of little more intriqisic valued in fact, 
than a omvri# i^eli| which the Chinesej as well as the 
Hindoos, wot|1d Wem once have used ; as the same 

character ih th^^ langua^ which signifies € shell 
signifies also mOhli^ and wealth; and it enters into 
the composition of characters which represent buj^^ 
higf selling, pni/ing, &c*^ ' SWvor in small ingots is 
used in commerce, but they have no determinate 
value, the price fiuctuating widi the demand, as in 
other articles of commerce. ^ The high rate of in- 
terest operates as a discouragement to mercantile 
speculations, and the rigour of corporal punishment 
is added with the view, as it would appear, of de- 
terring the most hardy speculator. The law says, 
whoever shall lend either money or goods, shall 
only receive three parts in the hundred per month," 
and that how much soever may be suffered to ac- 
cumulate, the capital shall remain the same." It is 
lent from month to month, and if the lender should 
complain of the interest not being punctually paid, 
the borrower is subject to the punishment of ten ' 
stripes of the bamb<M month, twenty the 

second, and so on. exorbitant rate of 

interest, and the to the law of 

usuiy, operate against aU'':|^|»Cj6dation among the 
Chinese, the Europeans, reififl^t at Canton, hiave 
availed themselves' of the opportunity of increasing 
their fortunes at the experice of the Hong mer- 
chants, and at the risk of losing both capital and in- 
terest. (From various 'MS* papers*) 

<,cDorul ap- When an European first sets his foot in China, he 
pcuranci’ of will find the appearance of the country, the build- 
titk Country. the people, SO totally difierent from any 
thing he had before seen, that he might fancy him- 
self to be transported into a new world. In the long 
line of internal navigalioit between the capital and 
C'antoii, of 1200 miles, with but one short interrup- 
tion, he will observe every variety 'of surface, but 
dispo-^ed in a very remarkable manner in great 
masses; for many days he will see nothing but one 
uniform extended plain, without the smallest variety; 
again, for ns many days, he will be hemmed in be- 
tween precipitous tnountains of the same naked cha- 
racter, and as unvaried in their appearance as the 
plains ; and, lastly, a ten or twelve days ssul among 
li^kcs, swamps, and morasses, w'ill complete the ca- 
talogue of monotonous uniformity; but ivhether he 
crosses the dry plains of Petcheli and Shantung, 
abounding with cotton and all the varieties pf grain 
and pulse, — the more varied surface of Kiwg-uon, 
fertile in silk, in yellow cotton, in fruits, in the 
staple commodity of grain, and in every thing that 
constitutes the luxuries, the comforts, and the ne- 
cessities of the ped|||e,— the dreary swamps, mo- 
rassew, and extensive Jakes of the northern part of 
Kiaiv-see, where men subsist by fishing, — or its 
iiake\ and picturesque mountains to the southward, 
famoi^ for its porcelain manufifctories, — or whether 
he d^i^d to the fertile plains of Quan-tung, on 
whi^ vegetable products of the East 
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ma^ be saiid ii be concentrated, the gfrlnd oharac- cniimu 
teristicfoature is stjll the same — a redundant popu* 
latioo." Every where he meets with large mah.'e.% of 
people^ Iniit mostly of one sex ; thousands of men in u 
single group, without a single woman mixing among 
them,-^men wliose long gowns and pettico;its give: 
them the appearance of the softer sex, while tlicbo are 
sparingly seen at a distance in the background, peep- 
ing over the mud-walls, or partially hid behind trees or 
bushes; whpse short jackets and trowsers would 
make them pass for men among strangers, if their 
braided hair, stuck full of flowers, and their little 
cramped and bandaged feet, did not betray their 
sex. He will be pleased with the unequivocal marks 
of good humour which prevail in every crowd, un- 
interrupted and unconcerned by tlie bawling of some 
unhappy victim sufiering under the lash of magisterial 
correction ; and he will be amused at the awkward ex- 
ertions of the softer sex to hobble out of sight, when 
taken by surprise ; but his slumbers will bo inter- 
rupted on tliG nights of the full m^n by the noctur- 
nal orgies of squibs and crackers, gongs and trum- 
pets, and other accompaniments of boisterous mirth. 

A constant succession bf large villages, towns, 
and cities, with high walls, lofty gates, and^ more 
lofty pagodas, large navigable rivers, communicating 
by artificial canals, both crowded witli barges for 
passengers, and barks for burden, us different from 
each other, in every river and every canal, as they 
are all different from any tiling of the kind in tlie 
rest of the world, — will present to the traveller on 
animated picture of activity, industry, and com- 
merce. lie will belkold, in the lakes and morasses, 
every little islet crowned with villages and mud 
hovels. He will observe birds (the leu-tse, or cor- 
morant) catching fish ; and men in the water, with 
jars on their heads, fishing for birds. He will see 
shoals of ducks issuing from floating habitations, 
obedient to the sound of a whistle; carts on the 
land, driven by the wind ; and barges on the wateti 
moving by wheels, like those recently invented in 
Europe for propelling, the steam-boats. Among 
other strange objects, he will observe, at eveiy ten 
or twelve miles, small ihilitary guard-houses, with a' 
few soldiers fantastically dressed in paper helmets 
and quilted petticoats, making use of the fan, if the . 
weather be warm, and falling on their knees, if an 
officer of rank should pass them. 

He will observe that the meanest hut, with Walls 
of clay, and a roof of thatch, is built on the same 
plan, and of the same shape, with the palace of the 
viceroy, constructed of blue bricks, and its tiled roof 
supported on, pillars. He will notice that the luxury 
ojf gl^s wanting in the windows' of both ; aud that, 
while oheu^inits a free passage to the uir, the other 
but the weather, and as imper- 
fectly light, whether through oiled paper, 

silk shell, or horn. 

, ' will more forcibly arrest ti)e at- 

tentiop .ortto than the general nakedness 

the boitntry aft to irees and hedge-rows, of which 
the latter have .;iib existence, and the former exiit 
only in cbtinps nm the dwellings of the public. of* 
fipCES, of Fo; or Tao-tse. No green 

meadowe virill meet his eye ; no cattle enliven the 




acene ; tW" only is on tbe narrow rid^s 

‘ which divide ibe '^ola of ^ain, or the browln (allow» 
as in the ctMtmnoh fleMs of England. The terraced 
hjlla be 4^1 probldblj observe to be terminated wHb 
a eluupqp of or a pagoda,-— the only objects in 
the distance catch the eye. But the bridges on 
\ die canals, of every variety of shape,— circular, el- 
; ISptical, horse-shoe, gothic, — slight and unstable as 
they are, are objects that, by their novelfy and va- 
riety, 'must attract nbticc; and the monumental 
architeciurc, wliich adorns the cemeteries under 


covered with towns as far as the can mc3i; thb 
condnuance along the canals oi clti^ towns, and 
villages^ almost without ii)terra^&>n|<U^e Vast num- 
ber light $tone bridges, of one, two, and three 
arches, -^he temples, occurring in frequent succes- 
sion, with their double and tnple tiers of roofs,— 
the Pei-los, or triple gateways, in Commemoration 
of some honest man or. chaste virgin, i^the face of 
the surrounding country, beautiful^ diverbified with 
hill and dale, and every part of it in the highest 
state of cultivation, — the apparent happy condition 


eimry form, from the lowly tent-shaped dwelling to 
the loftiest column, — the elevated terraces, support- 
ed by semicircular walls, — and the round hillocks, 
which, in their graduated size, point out that of the 
father, the mother, and the children, according to 
•eniority, — are among the most interesting objects 
that China affords. 

If, by chance, he should be admitted witliin the 
gates of one of their great cities, as Pekin, Nankin, 
Sau-tcheou-foQ, Hang-tcheou-foo, or Canton, he 
may fancy himself, from the low houses with curved 
overhanging roofs, uninterrupted by a single chimney, 
the pillars, poles, flags, and streamers, to have got into 
the midst of a large encampment. The glitter arising 
from the gilding, the varnishing, and the painting, 
in vivid colours, that adorn the front of the shops, — 
and, in particular, the gaily painted lanterns of horn, 
muslin, silk, and paper,— ^he busy multitude all in 
motion, and all of one sex,— the painted and gilded 
inscriptions that, in announcing the articles dealt in, 
assure the passengers that they don’t cheat here,” — 
the coufused noise of tinkers, cobblers, and black- 


of the numerous inliabitants, indicated by their cheer- 
ful looks and substantial clothing, chiefly in silk, — 
such are the scenes which presented themselves to 
our countrymen who composed the embassy of the 
Earl of Macartney, and were recently repeated to 
those who accompanied Lord Amherst. 

He would probably be mistaken, however, in in- 
ferring tbe general iiappy state of the people, or 
beautiful appearance of the country, from what 
might occur along this great line of communication 
between the northern and southern extremities of 
the empire* The Dutch embassy setting out in 
winter, when the canals were frozen, proceeded by 
a difierent route, and the inconveniejiccs they 
suffered, as described* by Yan Braani, and in a 
MS. Journal in our /possession, are such as can 
scarcely be credited tpJietv^nP^urred in any naliun 
removed but a few Ae^reei from the savage state : 
The face of tbe country was dreary, without a visi- 
btovtrace of culdlvatiDn, or a hovel of any kind, for 
the space of eight or ten miles together, in many 
parts the surface was covered witii water, and the 


amitlis, in their little portable workshops,— the buy- 
ing, selling, bartering, and bawling, of different 
wares, — the processions of men carrying home their 
new-married wives, with a long trmn of presents, 
and squalling and ndisy music ; or carrying to the 
grave some deceased relation, with most lamentable 
bowlings, -^ihe mirth and butsts of laughter occa- 
sione^d by jugglers, conjurors, mountebanks, quack- 
doetors, musicians, and comedians ; in the midst 
of iill which is constantlv heard a strange twanging 
noise from the barbers’^ tweezers, like the jarring 
sound of a cracked Jew’s 'harp,— tiie magistrates 
and officers, attended by their Jictors, and a nume- 
rous retinuC) beaHng flags, umbrellas, ^lainted lan- 
terns, and other strange insignia of their rank and 
office;— all these present to the eyes and ears of a 
stranger a novel and interesting specta(:le. The 
noise and bustle of this busy multitude commence 
with daydight, and cease only with the setting of tbe 
sun ; afUr which, scarcely a whisper is heard, and 
the streets are entirely deserted. , . 

^ . Towards tlie central parts of China, near to the 
places where the two great riversi^ t^4 Whang-hO' 
and the Yang-tse^kiun^ intersect the Srand canal, 
a iicem, magnificent b^ond description, will arrest 
thd'^dt^tlob of the trat^er ; here he will find hip-, 
self in the midst of hustld and business. The .< 
tude of ehips of war, of eofibmerce, of convenience’, 
and of pleasure, some glidwg down the stream to-^ 
wards the sea, Others wcfSing Isgainst it by sails,*" 
onrs, or wheels, and otlf)^rc^"d|;fng‘^t anchor ; the 
banks on of canals, 


mud hovels completely melted down. Very few 
cities, towns, or villages, occurred in their route, niid 
tliose were almost universally in a ruinous condition. 
Near to the capital they passed a city exhibiting on- 
ly a mass of ruins. It was not before they had cross- 
ed the Yellow River that the prints of wiicel- car- 
riages marked out the road. The people every where 
appeared indigent and oppressed, equally destitute 
of the feelings of humanily ^nd of hospitality. Tlie 
Dutch were carried in biiiall bamboo chairs, each 
having tour bearers, so weak and tottering that they 
could seldom go through the da^^’s journey ; and it 
frequently happened that they halted in the middle 
of a cold night, in an open uniniiubited part of tlie 
country, exposed to all the inclernency of the wea- 
ther, without a jiovel of any kind to afford them 
shelter; and when they reached the end of the day’s 
journey, the lodgings appropriated for their recep- 
ttpn were so miserable, admitting, on ull sides, the 
wind, rain, or snow, that they generally preferred 
taking a little rest in their bamboo chairs. They 
observed bn the rood old men and young women 
travelling in wheel-barrows, sometimes in litters or 
chws carried by a couple of asses, one being tixed 
between the poles before and fl|ie behind. The rivers 
were without bridges, and m^ed, when not ford- 
by rafts of bamboo. — All this is ctfrrubo- 
ra^ in a subsequent publication of Voyageh) Pe- 
JcAg^ by M. de ^uignes ; and hence it tiay be 
concluded, that China, like other countrie^ has iCis 
fertile and its desolate districts, and in- 

formation is yet required tc^^kLv^'srHTompct^* no- 



CbUw* tion of the real state and condition of this migli* 
tjr empire. — (Staunton’s Aidhentic Account.— hotA 
Macartney’s Journal. — Barrow’s Travels — Vouage 
d Pehn^Vaxi Braam’s Journal . — MS. Journal.) 

Ornamental One thing, at least, is quite certain, that a traveller 

OtrdenB. frequented parts would look in 

vam for the least trace of those enchanting gardens of 
which Sir Willian^ Chambers and his friend, Lepqua, 
the painter of tiaAton, aided by another brother of 
tlie brush, Frere Attiret, Jesuit and painter to the 
Emperor of China, have put together so fanciful a 
description. Sir William saw, what Europeans gene< 
rally see m Canton, the ihups in Chma*street, the 
qua}, on which the foreign factories are situated, 
and, perhaps, a small mean garden, at the head of 
the hrt)t reach of the river, to which strangeis are 
permitted, as a great favour, to go and buy parcels 
of lettuce and turnip scedh neatly packed up and 
sold as rare and cut lous flovi ers . and the French 
Jesuit’s tasti and accuracy may be estimated from 
hit> own statement, that '* the face of the country 
fiom Canton to Pekin is \cry indifferent , and though 
SIX 01 aLveri hundred league-* (it is four huudicd) 
nothing occurs worthy of attention ’ lie tella us, it 
IS tiue, that he was shut up in a kind of close cage, 
which they laboured to persuade him was a littei, 
and til it he ariiv«*d in Pekin without having seen any 
thin^ at all on the journey. 

With the exception of the imperial gardens of 
C>ehol and Yucn-niin-yuen, there is not, perhaps, m 
all Chini a piece of oinamental ground of the extent 
of three acres, and a traieller may pass the whole 
distance iii tlu open aii^ which frere Attiret did m 
his cage, without seeing a single one of any extent. 
If he should chance to get a peep within the enclos- 
ing walls of those lodges set apart for the lesidence 
of the Lnipergi when he travels, or of the habitation 
of some magistiate or wealthy merchant, he will pro- 
b ihly find i squaic court of a rood or two of ground 
behind the womens apartments, concealed coniplete- 
1} fiom public view, in which two or three little fish 
p(3nd>have their maigins tmitasticallybiokenbyshape- 
1 ss masses of rock, or cut so as to resemble rugged 
ruountaiiis in miniature , among which, planted con- 
cealed earthen ve'*scls, arc dwarfash trees proportioned 
in S17C to the pigmy mountams, and bearing all 
the marks oi veneiable age , causing new roots to 
strike in old branches, twisting and bending them 
into particular forms and directions, wounding the 
stem, and smearing it with sugar to attract the ants 
and other insects. Among these locks are narrow 
])aihs almost impassable, with holes and crevices here 
and there to ptep through, just to catch a glimpse 
of some piece ol stagnant watir, on the shoie of 
which is a wooden temple, a budge, a pavilJion, or 
perhaps to view a rtinuikable piece of loek. With- 
in the water, if largo enough, ah island with its pa- 
goda will probably be placed , or, as occupjing less 
space, the iniitition of a passage boat stuck up an 
piles, and htted up with appropnate apartments, kit- 
chen, &c In the recesses of the rocks are seats or 
small dimmer houses, opposite to which are paiteires 
of vatiAus flowers growing in sunken pots, which can 
thus b^^eplaced by others in bloom, according lo the 
scasoi^ythc year; and where there is space, the 


peacfaii the onmga, the Lee-tehoe, and otlier fruit Ch to^ 
trees, are infrodoced. From the bauodltty wall, a 
roof generally projected, 8upported„«^ wooden ^ 
piliarts, which forms a covered gallery to wdk m ; 
gravel walks are out of the (Question, and would be 
wholly iDOonaistcntwith the feelings and usage of a 
nation, the women of which, foi whose recreation 
these gardens are chiefly designed, cannot walk, 
and whose male population, of the upper ranks, aro 
too indolent to walk. In short, wliere secrecy is so 
desirable, where cn^ojnients are stolen, and w lik- 
ing IS considered as drudger}, seats and concealed 
recesses are best suited ,|o the comfort and the con- 
venience of the people. If a Chinese acts on any 
principle, it is that of pi oducjng the greatest possible 
variety in the least possible space. He is indebted 
to nature for many of the most beautiful shrubs and 
flowers winch she has bestowed on man for the gra- 
tiflcdtion of the sense of sight oi smell. Various 
species of camclii, pcronia, chry&anthenuim, asters, 
roses, and a numcious list of the choiccbt flowers, 
gratify the eje, while the Peigul^ria odoyatmma, 
the Olea fingran^y the PeUosporum Chinense^ and 
the Arabian jessamine, spread their fragrance around. 

The sacred Ndumbiuin breaks the surface of the 
water with its peltate leaves and showy flowers, and 
the elegant bamboo, and the water cypress (Cupres^ 
siis pcndula)^ like the weeping willow, give conceal- 
ment to then seats of retirement, whether for case 
or sensuality. 

Throughout this extensive empire, cmbiacing soGcnml 
great avaiietyof climate, the phjsical and moral Vu wot 
characters of the people remain as fixed and un- 
changeable as the laws and customs, from which, in^ ^ 
fact, they leceive their colour. Such is the force 
of ancient usage and the dread of innovation, that a 
Chinese never stops to inquire what he ought to do 
on any pressing emergency, but what Yao and Chun 
did in a similar case four thousand years ago. lime, 
in fact, may be said to stand still lo China, Here 
not only the system of morals, of social intercourse, 
of jurisprudence, of government, is the same now as 
It was three thousand yeais ago, but the cut of their 
robes, their houses and furnituic, aic precisely the 
same , so that if custom has exercised its dominion 
over tins singular people, the\ have at least been 
fieed from the tyranny of fashion. Here a young 
lady may safely wear the head-dress of her great- 
grandmotlier, without the imputation of being sin- 
gular or old fashioned. One oi the Mibsionaries ob- 
serveb, Paicourez I empire de la Chine , tout vous 
scmhhra fondCe dans le mSme creuset^ ct Jagonnt' 
par It mCme moale. No fault can be found with 
the metal or the mould in which it is cast. The ge- 
neral stature of the Chinese is about tint which, in 
Europe, we call the middle size, fiw tall men aie 
to be found among them, fewer dwarfs and deform- 
ed peraono, they are dtbtinguiblad by marly phy- 
sical pecUlwities . as tlie nari o#, elongated, half- 
closed eye, the linear and higUy arched eye bi ow , 
the broad root of die nose ; the pro|Mtion of the 
upper jaw a little beyond the lower , the thm strag- 
gling beard, and die body generally fret from hair ; 
a high conical head and triangular face, and these are 
the pcculh^ characteristics which obtained foi th^ 
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in qf Linnaeus, ^ place an^g ample. On Yunff-chm*fi marrl^e with a Taiiaf^ 

the varieties of the w^cies distinguished by Uie name princ^s^ she distributed a piece of eptton cloth and 
oniomhiei ^t^^iifsu: : . . . ^ measures of rice to every womatr thruuglmut 

Every indlyidaal, ' without exception,^ plaits 1^ vthe^ empire whe^e age exceeded 70 years. In the 
strong black hait into a long tml, something like the province pf S^h^Umg alone, whose population may 
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lash of a whipi extending'^below the waist, sopie' 
times to the cedf of the leg: this tail grows from the 
crown of hOad, the rest of the semp being clos^* 
ly shaven; the hair of the beard is pulled oat till 
nearly the age of forty, when its growth is encou- 


roged, and being an indication of age, is considered as: activity are less esteemed than sedateness and deli- 


amount to I2P|000,000, the list consisted of 98, 
above 70; 40,893 above 80 ; and 8453 above 90 years- 
of age. 

In all ranks of life, but more especially among the 
magistrates and officers of government, vivacity and 


beratioD ; gravity is considered as the test of wisdom^ 
and silence of discretion. A' magistrate should ne- 
ver attempt to joke, and should forbear to talk ; he 
should resemble great bells which seldom strike, and 
full vessels which give little sound. He should never 
show bis anger, as this would put the person who 
had offended him on his guard. A Chinese of edu- 
cation is a complete machine; he must act and speak 
and walk abroad, dres3, receive and return visits, ac- 
cording to rule founded on ancient usage ; the ob- 
servance of which is a most important part of his 
duty. lf ’4wo persons meet, they know from the 
button on the bonnet their respective ranks, and 
that alone determines what each lias to do and to 
say. If two officers of equal rank pass each other. 


a mark of respect. ‘ The great mass of the people is 
decently and substantially , clothed ; tlic upper and 
middle classes in rich silks, satins, and fine cottons, 
the lower orders generally in cottons ; but they are 
not cleanly in their persons ; having, apparently,' a 
particular aversion from cold water, which they never 
use in its pure state as a beverage, and always warm 
it for washing the hands and face, even in the mid- 
; die of the dog-days ; yet they use ice in tlie northern 
'provinces for cooling their fruits. 

The countenance of a Chinese man has something 
in it peculiarly pleasing and good humoured, which 
is just the reverse with that of the women, at least 
with those in the common rank of life, the only wo- 
men who are seen in public. A Chinese is only out 
of humour when disturbed at; his meal; necessity on- they fold their hands ancf salute each other till out 
ly, not even his own self-interest, will prevail on him -of sight; if of different ranks, the chair or carriage 
to leave his rice unfinished. of the inferior must stop while that of the superior 

The common people seldom sit down to table, passes, and where the difference is very great, the 
nor, in fine weather, take their meals within doors ; inferior must alight. It is not, as in Europe, that 
but each with his bowl in bis hand, squatting him- one person may pass another with indifference, may 
self down on his haunches round the boiler, eats his take off his hat or keep it on, may give or refuse lik 
frugal repost of rice or other vegetables, seasoned hand, according to the humour in which he may hup- 
witl) a little pork or fish ; or salted duck, with oil, fat, pen to be ; if one of the people should fail to pay 
or a little soy ; washing it down with weak tea, the respect that is due to their superiors, a few 
or warm rice beer, or seau4cheouy a villanous ar- strokes of the bamboo will bring him back to a 
dent spirit. Rice is the staff of life in China, of sense of his duty. Where there is so much cere- 
which they cat larg^, but in drinking they are ex- mony, there must be much hypocrisy and little cor- 
tremely moderate, lliey are not nice in their choice diality. 

of food, — dogs, cats, rats, and almost every animal WTien one officer pays a visit to another, a sheet 
being eagerly sought after by the poorer class. In of red paper, folded in a particular manner, bearing 
such a mass' of population, many families must ne- the name and quality ol the visitor, is dispatched be- 
cessarily struggle with all the ills of extreme pover- fore him, that tlie person visited may know where to 
ty; fewer, however, it would appear, in proportion receive him, at the gate, in the first court, or in the 
to the population, than in most other countries; the’ inner apartment. The card is accompanied by a list 
small imposts on agricultural produce, the easy^ of presents meant to be offered. If part be receiv- 
terms on which land is procured, the small divisions ed, a letter of thanks, and a list of those returned, is 
into which it is partitioned out, the multitude of sent back, with this observation in two characters, 
large rivers, hikef), and canals abounding with fish, ** they ere pearls, I dare not touch them,” in allusion 
the freedom of the fisheries, and the extremely to the prohibition of pearls being worn by any ex- 
modcrate rate at which the agricultural apd labour- cept the Imperial family, or those who have special 
■ “ing poor are taxed, are so many spurs to industry; ’leave. The visits of an inferior must always be made 
and when a man through age or infirmity becomes ' before the first meal, that the fumes of meat or wine 
incapable of labour, his relations are compelled to may not offend the person visited. If he means to dc- 
contributc to his support; a refusal would be an pf- clinothe visit, the bearer of the card is desired to say' 
fence against parental aSectioti, which is not in to his master, that he will not give him the trouble to 
China a mere mc^ maxim, but carriel with it the , alight from his chair ; but if he does not return the 
force of a positivSIa^ poor houses are^4:oi]iiKH{Uent- ' visit iii person, he sends his card within three days, 

^ ly sbarceJy^^qwn, aS^/ibeggats exist only is the^ and there the visiting acquaintance ends. Where a 
persons priests of Fo and Tao-tse and pfoer ^viaitp'r is received, a prodigious deal of bowing and 

impostOi^ the shape of astrologers and fortune- takes place.. When once seatfl, to 
tellers. ^Old pge is here highly respected, and the ' Ic^nge on the chair, to lean back, to sit cross- r^^^ged, 
imperial famffy tpkes av^^pccasion to set the ex-^ or to'tbpw about the arms, or to look rou^j would 




1C 



f ^ ]r 




CHIN 


Cbaiu be e gross breedi gck»d ttenners. A cup of ee«, 
sipped szmultmieim4y» according to rule, finiabes the 
formal visit 

These restrstiats <?f ccrdmony, imposed more or less 
on all conditmnB of men, are incompatible with frank- 
ness and uncenty,aiid beget that want of confidence 
between colleagues m office, which is particularly 
observable m this jealous government, by the constant 
plotting against and undermining each other. The 
habitual gravity wliich a nSagistrate must put on in 
public, stamps ad air of importance on matters of the 
most trifling nature, though it is said they sometimes 
relax in private, whcie they indulge in all manner of 
excesses, and th«^ stiff formality which strongly cha- 
lactcrizes this people, is said tp give way, on such oc- 
casions, to conviviality ; not, however, unless they are 
well acquainted with their. guests. At such feasts, 
women never appear, but aie usually left to be amus- 
ed by a set of players. To convince the guests how 
anxious the entertainer is to see them, the invitation 
js repeated three several times, the first on the pre* 
ceding evening, the second on the mormng of the day, 
nnd the third when dinner is ready for seiving up, 
wliich IS the lattci of the two meals, and generally 
fioin four to six o’clock, according to the season of 
the ycai. The guests do not sit down at one table, 
hul generally in pairs at small square tables, every 
one of which is scivcd precisely with tlie same kind of 
dishes, which are very numerous. Beside s the ordina- 
ry (juadrupeds, buds and fishes, used as food, several 
gelatinous articles, as bears’ paws, the hoofs of va- 
rious animals, stags* sinews, sharks’ fins, birds’ nests, 
biche da mer, fucus or sea weed, enrich their soups* 
With these and other substances mixed with spices, 
and soys and vanous herbs, they have an endless 
prepdiation of dishes, served up in small porcelain 
bowls, eaten with porcelain spoons, and two little ivory 
or ebony slicks, with which they take the pieces of 
mi at or dr) rice, and throw them into the mouth. 
Pastry and swealmcats aic served up at intervals ; tea 
follows the diiinci, aftei which comes the desert. Those 
who, from illness or accident, send an excuse, have 
their poition of the dinner sent to their homes. Each 
guest, the next morning, sends a billet of thanks for 
tht good faie he enjoyed the preceding evening. 
Though there arL teahouses and cook-sbops to 
which tiadesmen, artisans, and the peostntr), wi^ the 
inferior officers of state and clerks of the departments, 
occasionally rcsoi t to reiresh themselves, and to read 
the P( km Garette, there are no promiscuous assem- 
blies or fixed meetings, as fairr for the loiyer olasscs, 
or mutes, balls, or music parties for the higher ranks. 
Dancing is utterly unknown. The clilmsy boots ot 
one sex, and the crippled feet of the other, would be 
ill adapted for the amusement of dancing, even were 
the sexes pcimitted to mix togcthci , but << tripling 
on the light fantastic toe” would not bcooroe that gra- 
vity which IS so essential in the exterior of Chinese 
good breeding. In the former Tartar dynasty, some 
Lamas from Thibet bionght with them to Court a 
set dancing girls, whose lascivious movements gave 
gre”t offence to the grave and virtuous Chinese, whose 
gene *al conduct towards the women is nearly as bad 
as th t which prevails among skvage tnbes. One may 
ui. part I. t 


discover !n their proverbs the feeling toward^ the sfax. 
“ A family, it ts said, “ m which there are five 
women, hai nothing to fear from robbers ; its poverty 
will protect if* Again, “When the hen crows in the 
morning, domestic affairs are not gome on as they 
should be,”-^Qnd, “What the women ^ave* lost in 
their feet, they have added to their tongues,** 

1 It IS remarkable enough that the accurate Marco 
Polo IS wholly silent nn the subject of the crippled 
feet of the Chinese women, which there can be no 
doubt were as common in his time as they are now. 
Of the origin of this unnatural custom, the Chinese 
relate twenty different accounts, all equally absurd. 
Europeans suppose it to have originated in the jea- 
lousy of the men, determined, says Pauw in his severe 
manner, to keep them “ si etroft qu’on tie peut com- 
parer Texactitude avoc laqueUe on les garde, qu’h la 
s^vfirite avtc laquelle on les gouverne." Whatever 
may have been the cause, the continuance may more 
easily be explained-— as long as the men will xnaity 
none but such as have crippled feet, crippled feet 
must for e\er remain in fashion among Chinese ladies. 
It IS kopt up by the pride of superioniy and the dread 
of degradation, like the custom of widows burning 
tbf inselves in India. 

The little value set upon females leads but too fre- 
quently to that unnatural crime, female infanticide and 
exposure. There can be no question as to its exist- 
ence ; the extent of it, however, may have been ex- 
aggerated. In the Pekm Gazette of 1815 is a repre- 
sentatibn from a humane magistrate of Kiang-nan to 
the tribunal of justice in the capita^ praying ibat the 
horrible practice of selling and putting away wives, 
and drowning female infants, may be prohibited ; on 
which the emperor Kia-king sagaciously observes, that 
“ the existence of male and female is essential to the 
continuance of the human species,”— that “ husband 
and wife form one of the five relationships in which 
human beings ^tand to each other,’ that “ divorce 
is nut allowable, except for one of the seven causes,’* 
—and concludes, “ it it be true that it is a common 
practice among poor families to drown their female in- 
fants, and the husband and wife separate for every 
trifle, these are indeed wicked practices, which should 
be put astiq) to by admonitory and prohibitory edicts.” 
The magistrates of a district of Fukien sent a case to 
court on anothei occasion to know how they should 
act. It was this ; A man had made a \x>w, that if his 
wife recovcied fmm a fit of sickness, he would make a 
sacrifice of bis son, who was three years of age. The 
wife recovered, and he pcrlormcd his vow. The su- 
preme court decreed, that, having violated the laws of 
nature, he had incurred the penalty of death ; but, on 
a mist^en notion that, by the unnatural sacrifice, he 
liad saved the life of the mother, the emperor miUgat- 
td th^ punishment to lOO blows of tin bamboo, and 
pcr^iHOt Ikaffisbment. 

Thia 19 btttn miserable picture of the state of socie- 
ty in whina. It is rendered still worse, by the common 
a»C aU m^ienml nations, which mfmits of a man 
Wthg OS inanVj,wives as he can roaindIKn. In China, 
a second orlmiiqt wife is taken without any ceremo- 
ny, and gwri^^f^ttrchased , the children by her are 
considei^ as ib^^ldren of the first wife, and stfic^ly 









... .--..cLu 

ChKui*i ' l^ai^liinatc ; but the inotlier is without consideration in 
the eye gC the may be disposed of in tho.' 

same way Jas abe was procured. 

The alWetm ejiter^zisca of wrestling, boxing, fencing, 
the aefiye ami^nients, auc^ as cripket, golf, bowls,; 
tennis, We 4v|)dlly;\inknowi], and the sports of the field, 

, > as hunting, scooting, angling, as pursuits of pleasure, 

‘ cannot be COi^ived by them. The Tartars, howeveii ", 
' arc fond of "hunting, of the pleasures of which the 
Chinese had so little idea, that Kien-lung, in hU Eloge - 
de seems to think it necessary to acquaint 

the benefits arising frdni this diversioii. 
Having describW the pleasures and tlio dangers of the 
, cfaacc, “ Thus,” says he, “ ends this delightfid and 
' highly useful exercise, which is at once propitious to 
■. heaven, to the earth, and to the army ; to heaven, by 
the'Offeiings it aflfords in its honour; to the earth, 

, / which it relieves from' the cruel and pernicious guests 
\ ‘.that prey upon it; and to the army, by nccustoming 
them to the dangers and fatigues of war-** 

To appear with the head uncovered, and without 
bools, Would be an act of rudeness not to be tolerated. 
To receive a present with one hand would be •equally 
rude and disrespectful ; to mention the word deatn 
wbuld be an insuflferabla rudeness. When a person 
dies, he is said to be gone to his ancestors. Many 
other peculiarities might be mentioned, in which they 
differ from the rest of the world, and many, in which 
they resemble the Turks in a very marked manner ; 
but this is the less surprising, as the Turks are from the 
same Scythian stock. 

Suicide is no crime with the Chinese, It is a favour 
to a condemned criminal to allow him to be his own 
executioner. Women, and officers of the government, 
are most addicted to the practice of suicide; the for- 
mer, perhaps, from a sqpse of degradation, or in the 
gloom of solitude ; the latter possibly to esc ape tor- 
ture or disgrace, when suspected of criminal conduct. 

There are two favourable traits in the Chinese cha- 
racter which should not be overlooked. — the respect 
and veneration of children for their parents, and the 
almost universal sobriety that prevails in all ranks and 
conditions of men. A curious story is told by Le Gen- 
til, which he had, from P. Lauieati, respecting the 
Emperor Kaung«hc. who, one day, determined to ex- 
perience the unknown pleasure of getting drunk. He 
chose his favourite minister as his bottle companion, 
who contrived to keep sober while his roaster was un- 
able to^stapd. *rbe minister apprized the chief eunuch 
■ of the emperor's situation, and hinted that if they did 

\ not contrive to cure him of the practice, none of theit 

lives would be safe for a moment — “ you must, there- 
!- fore,” he continues, “ load me with chains, and throw 

me into a dungeon.*' Kaung-he, on waking, inquired 
for his companion ; the eunuch said that he was in 
■ confinement by his orders, for having incurr^ his dis- 
pleasure. The ein|>eror doubted his sen es,%ut, hav- 
ing ordered the minister to be brought bcibrq him, he 
was so tdiocked and provoked, that he never aflerwai^s 
ventured to repeat the experiment. 

Like ‘other nations, therefore, the Chinese character 
has its bright As well os its dark side^^and; if we find 
the latter to be the most ptoipment, it shbukl be rc- 


meipbered ’that it is drawn chiofly by forcigoiers, and China, 
principally by those whose communication is rare 
and restricted/' or by those who Have only visited 
" one of tliei^ out-pofts, distant many hupdred leagues 
from the seat of government. Here,, by all. ac- 
• counts, they are so' much given to knavery and choat- 
*ing, that it is held to be no crime in the seller to cheat, ' 

.where the buyer, is stupid enough to be cheated. 

PauW observes, that the shopkeepers would never have 
thought of writing upon their signs, “ here nobody 
will be cheated/* if they bad not predetcjminod to 
cheat all the world ; yet our own shopkeepers are not 
backward in announcing their “ genuine*' articles. It 
Is to be feared, however, that the boasted morality of 
the Chinese is built on no principle of ieeling or pro* 

' priety of action between man and man ; and that, 
where public decorum is not offended, there is no 
breach of moral duty. Great crimes arc not com- 
mon, but little vices pervade all ranks of society. 

A Chinese is cold, cunning, and distrustful ; always 
ready to take advantage of those he has to deal 
with ; extremely covetous and deceitful ; quarrel- 
some, vindictive, but timid and dastardly. A Chi- 
nese in office is a strange compound of insolence 

and meanness. All ranks and conditions have a 

total disregard for truth ; from the emperor down- 
wards, the most palpable falsehoods are proclaimed 
with unblushing effrontery to answer a political, an 
interested, or an exculpatory purpose. The present 
emperor asserted, and several great officers of stale re- 
peated the assertion, to U)rd Amherst, that they saio 
Lord Macartney go through the whole of their odious 
ceremony, and that be performed it to admiration. 

These are among the dark shades of the Chinese 
character, opposed to which may be set his sober and 
industrious habits,— submissive disposition, — a mild 
and affable manner,— an exactness and punctuality in 
all which he undertakes to perform ; and if he has not 
been taught a general philanthropy, or if sentiments 
of love for the whole species have not been instilled 
into his mind, he has at least the merit of believing in 
the God of his fathers, — in obeying the commands of 
hissupeiiors,— and oj honouring his father and motlicr. 

Under a better government the Chinese could nut tail 
to become a better people ; as it is, some favourable 
traits may be found, both in the, habits of the people 
and tlie principles of the government. “ Some very 
considerable and positive moral and political advan- 
tages," as Sir George Staunton observes, “ are attribut- 
able to the system of early and universal marriage ; to 
the sacred, regard that is habitually paid to the ties of 
kindred ; to the sobriety, industry, and even intelli- 
gence of the lower classes ; to the almost total ab- 
sence of feudal rights and privileges ; to the equable 
, distribution of landed property; to the natural inca- 
pacity and indisposition of the government and people 
, to an indulgence in ambitious projects and foreign con- 
quests-; and, lastly, to a system of penal laws, if not 
the most just and equitable, at least the most compre- 
hensive, uniform, and suited to the genius of the pco- 
‘ pie for whom it is designed, perhaps of any that /;vcr 
existed /'—and with this qualified character wei'dis- 
niisi the subject. V (/.) 

‘ /’ ■ ‘ J\ 



Chivalry. i*HE primitive scnsfs of this well lyi^wn word, de- 
prived from the Frettdi signifies merely 

cavalry, or a body of soldiers on horsehuck; 

and has been used in that general acceptation by tlie 
best of our poets, ancient and modern, from Milton 
to Thomas Campbell. 

Hut the present article respects the peculiar mean- 
ing given to the word in modern Kurojic, as aj>plied 
to the order of knighthood, established in almost all 
her kingdoms during the middle ages, and the laws, 
rules, and customs, by which it wms governed, 'fliose 
law's and customs have long been antiquated, but 
tlieir effects may still be traced in European nmn- 
lUTs ; and, excepting only the change whicli flow- 
ed from the introduction of the Christian religion, we 
know no cause which has produced such general and 
permanent difference betwixt the ancients au.) iiio- 
ilerns as that wliich has arisen out of the institution 
of chivalry. In attempting to treat this curious and 
important subject, rather as philosophers than as anti- 
ijuaries, wo cannot, howiwer, avoid going at some 
l(‘ngth into the history and origin of the institution. 

.,f From the time that cavalry becomes used in war, 
h Stan- horseman w'ho furnished and supported a charger 
arises, in all countries, into a person of superior iin- 
jiortance to the mere foot soldier. The a)iparenL dif- 
ficulty of the art of training and managing in the 
field of battle an animal so spirited and active, gave 
the Exrrjp, or Domitor in rude ages, a 

cliaracteir of superior gallantry, while the necessary 
cxpence attending this mode of service attested his 
superior wealth. In various military nations, tliere- 
fore, we find tlial horsemen are distinguished as an 
order in the state, and need only appeal to the e(/uitcs 
of ancient Uorne as a body interposed betwixt the 
senate and the people ; or to the l.iws of the con- 
querors of Mew' Spam, wdiich assigned a double por- 
tion of spoil to the soldier who fought on horseback, 
in support of a propo^dLion in itself very obvious. 
Hut, in the middle ages, the distinction ascribed to 
soldiers serving on horsebat k assumed a very peculiar 
and imposing character. They were not merely re- 
spected on account of their wealth or military skill, 
but were bound together by an union of a very pecu- 
liar character, w'hich monarchs were ambitious to 
sliare with the poorest of their subjects, and governed 
by laws directed to enhance, into enthusiasm, the mi- 
litary spirit and the sense of personal honour as- 
sociated with it. The aspirants to this dignity were 
not permitted to assume the sacred ^ character of 
knighthood until after a long and severe proba- 
tion, during which they practised, as acolytes, the 
virtues necessary to the order of chivalry. Knight- 
hood was the goal to which theambitionof every noble 
youth turned, and to support its honours, which (in 
theory at least) could only be conferred on tlie gal- 
lant, the modest, and the virtuous, it was necessary he 
should spend a certain^ime in subordinate situation, 
attendant upon some Iraight of eminence, observing 
the conduct of his master, as what must in future be 
the model of his own *and practising the virtues of 


humility, modesty, and temperance, until called upon t-’ldvilry.. ^ 
to display those of an higher order. 

The general practice of assigning some precise pe- 
riod when youths should be admitted into the society 
of the manhood of their tribe, and considered as en- 
titled to use the privileges of tiiat more mature class, 
is common to many primitive nations. The custom, 
also, of marking the transition from the one stale to 
the other, by some peculiar formality and personal ce- 
remonial, seems so very natural, that it is quite un- 
necessary to multiply instances, or crowd our pages 
with the baibarous names of the nations by whom it 
lias been adopted. In the general and abstract de- 
finition of Chivalry, whether as comprising a body of 
men whose military service was on horseback, and 
wlio were invested with peculiai* honours and pri- 
vileges, or with reference to the mode and period ia 
which tliese distinction^ and privileges were confer- 
red, there is nothing cither original or exclusively pro- 
per to our Gothic ancestors. it was in the singular 
tenets of Chivalry, — in the exalted, enthusiastic, and 
almost sanctimonious ideas connected with its duties, 

— in the singular balance which its institutions offered 
against the evils of the rude ages in which it arose, 
that we are to seek those peculiarities which render it 
so worthy of our attention. 

The original institution of Chivalry has been of- 
ten traced to the custom of the German tribes re- 
corded by Tacitus. All business," says the his. 
torian, “ whether public or private, is transacted by 
the citizens under arms. But it is not the cus- 
tom that any one shall assume the military dress or 
weapons without the approbation of the state. For 
this purpose, one of the chief leaders, or the father or 
nearest relation of the youthM candidate, intro- 
duces him into the assembly, and confers on him pub- 
licly a buckler and javelin. These arms form tlic 
dress proper to manhood, and are the first honour 
conferred on youth. Before he receives them, the 
young man is but a member of his own family, but 
after this ceremony he becomes a part of the state 
itself.” (Germania Tuciti.) The records of the north- 
ern nations, though we cannot rely upon their au- 
thenticity with the same unlimited confidence, be- 
cause we conceive most of the legends relating to 
them have been written at a much later period 
than the times in^ which the scene is laid, may be re- 
ferred to in confirmation of the' Roman historians. 

The Scandinavian legends and Sagas are full of tlie 
deeds of those .warriors whom they termed heroes or 
champions, and who appear to have been formed in- 
to mi order somewhat resembling that of Chivalry, 
and qftrtdinly followed the principal and most cha- 
racteristic employment of its profession; wandering 
fVom court to court, and from shore to shore, bound < 
on high adventure, and seeking with equal readiness 
their fortunes in love and in war. It would not be 
difficult to deduce from this very early period some 
of tho^epeouliariiabits and customs, which, brought 
by the Gothic conquerors into tlie provinces of 
the^divided empire of Rome, subi^ifte^ and became 
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CWtiliy, ingrafted upon Institutions of Chivalry. ' Taci- hy tlie nicetied of chivalrous ceremany, fails not to Chival/v. 
tus» for oxample^^ infornoB us, that among the Oor- record, with Doming gratitudey the name of the 
mans, and espeoiaily amlong the Catti, every youthftil . honourable dame who became his 'ifecurity on this 
champion permUted his beard and hair to grow, and important bccwion. * 

did not shave t^em until he had performed some Other instances might be pointed ouU in which 
signal feat of arms. In the like manner, as the ge- the ancient o^toms of the Gothic tribes may be 
neral reader may have leaimcd from that irrefragable traced in thtf hiET^ory of chivalry ; but the above are 
authority, Don Quixote dc la Mancha^ a knight who, * enough to prove chat the seeds of that singular in- 
received his order, was obliged to wear white armour stitution existed m the German forests, though they 
and a shield without a device, until, by some daring, did' not come to maturity until the destruction of 

and distinguished achievement, he had acquired title tlie Roman empire, and the establishment of the mo- 

toan honourable badge of distinction ' If thiscorre- darn states of Europe upon its ruins, 
apoodcncc of customs shall be thought too far fetched. Having thus given a general view of the origin of 
. and too general, the next, which we also derive from chivaliy, wc will, !• briefly notice the causes from 

Tacitus, is too close to be disputed. The German which it drew its peculiar characters, and the circum- 

warriors who piqued themselves upon this bravery, stances in wliich it difiers so widely from the martial 

used, at the commencement of a war, to assume an character as it existed, cither among the ancient 

iron ring, after the fashion of a shackle, upon their Greeks and Romans, or in other countries and na- 

arm, which they did not remove until they had slain an tions. 11. Wc will attempt a general abstract of its 

enemy. The reader may be pleased to peruse the fol- institutions. III. The rise and progress of chivalry, 

lowing instance of a similarcustoinfrom the French ro- — its effects upon the political state of Europe, — 

.mance of Jehan de Saintri, written in the year 1459, ^^d its decay and extinction, will close the article. 

and supposed to be founded, in a great measure, I. Agreeably to this general division, the general 

upon real incidents.* The hero, with nine compa- nature and spirit of the institution of chivalry falls 

nions at arms, four of whom were knights and ffve first, under our consideration. 

squiresi vowed to carry a helmet of a particular In every age and country valour is held in esteem, 

shape, that of the knights having a visor of gold, and and the more rude the period and the place, the ture and spi- 

that of the squires a visor of silver. Thus armed, greater respect is paid to boldness of enterprise and ntni' tliisin. 

they were to travel from court to court for the success in battle. But it was peculiar to the insti- 

space of three ylbars, defying the like number of tution of Chivalry, to blend military valour with the 

knights and squires, wherever they came, to support strongest passions which actuate the liurnan mind, 

the beauty of their mistresses with sword and lance, the feelings of devotion and those of love. The 

The emblems of their enterprise were chained to Greeks and Romans fought for liberty or for con- 

their left shoulders, nor could they be delivered of quest, and the knights of the middle ages for God 

them until their vqw was honourably accomplished, and for their ladies. Loyalty to their sovereigns 

Their release took place at the court of the Empe- was a duty also incumbent upon these warriors, but 

ror of Germany, after a solemn tournfiraent^ and was although a powerful motive, and by which they often 

celebrated with much triumph. In like manner, in appear to have been strongly actuated, it entered 

the same romance, a Polish knight, called the Seig- less warmly into the composition of the chivalrous 

neur de Loiselench. is described as appearing at the principle, than the two pi oceding causes. Of pati lut- 

Court of Paris wearing n light gold chain attached ism, considered as a predilection to the mie- 

to his wrist and ancle in token of a vow, which restsof one kingdom, we hml comparatively few truces 

emblem of bondage he had sworn to wear for live in the institutions of knighthood. But the love of 

yCars, until he should 6nd some knight or squire personal freedom, and the obligation to maintain and 

without reproach, by encountering with whom he defend it in the persons of others as in their own, 

might be delivered (such was the phrase) of his vow was a duty particularly incumbent on those who 

and enterprise. Lord Herbert of dierbury men- attained the honour of chivalry. Generosity, gal- 

tions, in his memoirs, that when he was made Knight lantry, and an unblemished leputuLion. were no Jess 

of the Bath, a tassel of silken cordage was attached necessary ingredients in the character of a perfect 

to the mantle of the order, which, doubtless, had knight. He was not called upon sin)ply to practise 

originally the same signification as the shackle worn these virtues when opportunity offered, but to be se- 

by the German Champion. The rule was, however, dulous and unwearied in searching for the means of 

so far relaxed, that the knot was unloosed so soon as exercising them, and to push them w'ithout hesita- 

a lady of rank gaged her word that the new Knight ,, tation to the brink of extravagance, or even beyond 

of the Bath would do honour to the order ; and Lord^^ it. Founded on principles so pure, the ordi r of 

Herbert, whose punctilious temper ft great store chiyalry could not, in the abstract at least, but occa- 


* We moy Itere observe, once for all, tliat we have no hesitation in quoting the romances of chivalry as 
good of the laws fnd customs of knighthood., Ihilf'^uthors, like the painters of the period, invented 

nothing, but Copvu(g tbc monoers of the age m which, ^toy hved, transferred them without doubt or scruple 
to the period om peirtOliiqjea whom they treated. But the romance of Jehan le Saintri is still more 
authentic evidence^ wi^posed to contain no small measure of fact,- though disguised and distorted. 

Probably the acbievdm^oi^tlie Polisli knights niiay have been a real incident. 
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^vttlry. sioQ a pleasing, though a romanticjderelopenoenl; of 
^ the energies erf httn^an nature. ' >But as, id actual 
practice, every inatitution becomea/deteriorated and 
degraded, we have too much occasio^ to remark, that^ 
the devotion of the knights often jlegoherated into 
superstition,— tlieir love^ into licdnomiuinesfl, — ^tlieir 
spirit of loj^alty or of freedom inro t^anny and tur- 
moil, — their generosity and gallnitry into hair-brain- 
ed madness and absurdity. 

We have mentioned devotion as a principal fea- 
ture in the character of chivalry. At what regiotc 
period the forms of chivalry were first blended with 
those of the Christian religion, would be a Jong and 
difficult inquiry. The religion which breathes no- 
thing but love to our neighbour and forgiveness of 
injuries, was not, in its primitive purity, easily trans- 
ferable into the warlike and military institutions of 
the Goths, the Franks, and the Saxons. Jit its first 
infusion, it appeared to soften the character of the 
people among whom it was introduced so much, as 
to render them less warlike than their heathen neigh- 
bours. Thus tlie pagan Danes ravaged England 
wlien inhabited by the Christian Saxons, — the heathen 
Normans conquered Neustria from the Franks, — the 
converted Goths were subdued by the sword of 
the heathen Huns, — the Visigoths of Spain fell 
before the Saracens. But the tide soon turned. 
As the necessity of military talent and courage 
became evident, the Christian religion was used by 
its ministers (justly and wisely so far as respected 
self-defence) as an additional spur to the temper of 
the valiant. Those books of the Old Testament 
wliich Ulphilas declined to translate, because they, 
afforded too much fuel for the military zeal of the 
ancient Goths, were now commented upon to ani- 
mate the sinking courage of their descendants. Vic- 
tory and glory on earth, and a happy immortality 
after death, were promised to those champions who 
should distinguish themselves in battle against the^ 
infidels. And who shall blame the preachers who 
held siicli language, when it is remembered that the 
Saracens had at one time nearly possessed them- 
selves of Aquitaine, and that but for the successful 
valour of Charles Martel, Pepin, and Charlemagne, 
the crescent might have dispossessed the cross of the 
fairest portion of Euiopc. The fervent sentiments 
of devotion which direct nieif s eyes toward heaven, 
were then Justly invoked to unite with those wiiich 
are most valuable on earth, — the love of our country 
and its liberties. 

But the Romish clergy, who have in all ages pos- 
sessed the wisdom of serpents, if they sometimes have 
fallen short of the sU^ucity of doves, saw the ad- 
vantage of converting this temporary zeal, which ani- 
mated the warriors of tlieir creed against the invad- 
ing infidels, into a permanent union of principles, 
which should blend the ceremonies of religious wor- 
ship with the military establishment of the ancient 
Goths and Germans. The admi^ion of the noble 
youth to the practice of arms was no longer a mere 
military ceremony, where the sword or javelin was 
delivered to him in presence of the prince or elders 
of Ills tribe ; it bt. canl\ a reli^ous rite, sanctified 
by the forms of tlie church which he was in future 
to defend. The novice had to watch his arms in 
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a church or diapel, or at least on hallow^ ground, Chiv^. 
the night before lie had received the honour of'' 
knigbUipod. ;*,He^ was made to assume a white 
-dress, ih imitation of the Neophytes of the church. 

Fast and confession were added to vigils, and the 
purification of the bath was imposed on the mi- 
litary acolyte, in imitation of the' initiatory rite of 
Christianity; and. he was attended. by godfathers, 
who became Security for his performing his military 
vows, as sponsors had fortperly appeared for him at 
baptism. In ^11 points of ceremonial, the investiture 
of chivalry was brought to resemble, as nearly as pos- 
sible, the administratioh of the sacraments of the 
church. The ceremony itself was performed, where 
circumstances would admit, m*a church dr cathedral, 
and the weapons with which the young warrior was 
invested were previously blessed by the priest. The 
oath of chivalry bound the knight to defend the 
rights of tlie holy church, to respect religious per- 
sons and institutions, and to obey the precepts of the 
gospel. Nay, more, so intimate the union be- 
twixt chivalry and religion supposed to be, that the 
several gradations of the former were seriously con- 
sidered as parallel to tliose of the church, and the 
knight was supposed to resemble the bishop in rank, 
duties, and privileges. At what period this complete 
infusion of religious ceremonial into an order purely 
military first commenced, and when It became com- 
plete and perfect, would be a curious but a difficult 
subject of investigation. Down to the reign of Charle- 
magne, and somewhat lower, the investiture was of 
a nature purely civil; but long before the time of the 
crusades, it had assumed tlm religious cliaracter we 
have described. 

The effect which this pnion of religious and mili- 
tary zeal was like to produce in every otlier case 
save that of defensive war, could not but be unfa- 
vourable to the purity of the former. The knight, 
whose profession was War, being solemnly enlisted in 
the service of the gospel of peace, regarded infidels 
and heretics of every description as the enemies 
whom, as God's own soldier, he was called upon 
to attack and slay wherever he could meet with 
them, without demanding or waiting for any other 
cause of quarrel than the difference of religious 
faith. The duties of morality were indeed formally 
imposed on him by the outh of his order, as well as 
that of defending the church, and extirpating heresy 
and misbelief. But, in all ages, it has been usual for 
men to compuund with their consciences for breaches 
of .die moral code of religion, by a double propor- 
tion of zeal for its abstract doctrines. In tlie mid- 
dle ages, this course might be pursued on system ; for 
the church allowed an exploit done on the infidels as 
a merit which might obliterate the guilt of die most 
a^ooious Crimes. 

^ The gehiua alike of the age and of the order tend- 
ed to render foe zeal of the professors of chivalry 
fierce, borniog, and intolerant. If an infidel, says a 
great ^Mitbority, impugn the doctrines of the Christian 
faith b|rfore a ^fourchman, he should reply to him by 
argument a knight sliould render no other 
son to ^foe infidet than six inches of his faldiion 
thrust into his accursed bowels. Even courtly, and 
the respect due to ladies of high degree, gave way 



(Ihivalty. 


\ ' . .V.' •'. 


:.' .. -;.i 

crnT'Al'iiY. 

'.V ' 'tJ/'''' ' ' ' 


^ ivlien they chanced bo infidels. The rcnow^’ ^ the naon^istic vows cif and cSdvrfty. 

^ Bir Bevis of Hf^tn^itouh^ 'bieing invited by the obedience* did nbjuceaSe to renfifijiln sbldiert, atid di- 
princess J<^iaxie to her bower, replies > ripbttrf their, whoif energy against the Saracens, The 

paymims whp h|rjaujglit the message, -^mlpry of thes^ orders will be found in its proper 

’ ' ; " ", " ^'%aoe in this wwk ; biit their existence is' here no- 

' V.,,- Jii:' jA 1 .'ji.! j '• 


. ' 1 wjji na^ onafoot onground ' ' asillustraj^^ our general proposition edneern- 

Foir b wi^with anheato lioundi T ! the Unidn^f devotion and chivalry. Afewge- 

VnehrifltSm Iwuiito, 1 reAe ye ^ ‘ remarks wlU ^lose this part of the ‘subject. 

r your heart© g Woodc will see. -The pbVldprdanger of teaching a military body 

, , , ^ to consider theihsmves as missionaries of religion. 

This intemp^ate zeal for religion the knights were , ant^bound to sprehd its doctrines, is, that they are 
ixpected tg 'mmntrnn at every risk, however immt« sure to employ in its service their swords and lances. 


^ ono foot on ground 
Be with an lieatnen liound t 
i Iwuiideg, 1 rede ye flee, 
hearte’g htoodc will see.*’ 


_ , , sure to employ in its service their swords and lances, 

nent. Like the wJy Christians, tht^ were prohibU^^ The end is held to sanctify the means, and the 
. ed from a^iiicschig, even by $ilence, in thelites of daughter of thousands of infidels is regarded as an 
. 'idolatry, almougb deatli should be the consequence indifferent, or rather as a meritoribus action, pro** 
of their Interrupting them. In the fine rothance of Tiding it may occasion the' conversion of the rcra- 
Jluon nf BonrdfiQuXi that champion is represented as iiant, or the peopling their land with professors of a 
;^vlng failed in duty to God and his fgith, because purer faith. The wars of Charlemagne in Baxony, 
tie liad professed himself a Saracen for the tchipora- the massacres of the Albigehses in the south of 
ry purpose of ob'taiphig entrance into the paUce of France, the long-continued wars of Palestine, all 
the Amial Gaudifer. “ And when Bir Huon passed served fo illustrate the dangers resulting from the 
the third gate, he remembered him of the lie he had doctrine which inculcated religion not as a check 
spoken to obtain entrance into the first. Aloa! Said upon the horrors and crimes of war, but as itself its 
the knight, what but destruction ean betide one who .most proper and legitimate cause. The evil may 
hw so foully fklsified and denied bis faith towards be said to have survived the decay of Chivalry, to 
him who has done so much for me !’* His mode of have extended itself to the new world, and to have 
repentance was truly chivalrous. When he came to occasioned those horrors with which it was devas- 
the gate' of the last interior inclosure of the castle, tated for ages after its first discovery. The Spanish 
he said to the warder, Pagan, accursed be thou of conquerors of South America wxre not, indeed, 
God, op^ the gate." When he entered the hall , knights-errUnt, but the nature of their enterprises, 
where the pagan monarch was seated in full state, he as well as the mode in which they were conducted, 
struck off*, without ceremony, the head of the pagan partook deeply of the spirit of Chivalry. In no 
lord who. sat next in rank to him, exclaiming at the -country of Europe had this spirit sunk so deeply 
same time with a loud voice, Godi thou hast given and spread so wide as in Spain. The extravagant 
me grace well to commence my einprize; may our positions respecting the point of honour, and the ro- 
Redeemer grant me to bring it to an honourable mantic summons which Chivalry proclaimed to deeds 


conclusion. Many such passages might be quoted 
to show the nature of the zeal whicli was supposed 
to actuate a Christian knight. But it is noedtess to 
ransack works of fiction for this purpose. The real 
history of the crusades, founded on the spirit of chi- 
valry, and on the restless and intoletant zeal which 
was blended by the churchmen with this military es- 
. tablishment, are an authentic and fatal proof of the 
same facts. The hair-brained and adventurous cha- 
racter of these enterprises, not less than the promised 
pardons, indulgences, and remissions of the church, 


of danger and glory, suited the ardent and some- 
wlint 4)riental character of the Spaniards, a people 
more remarkable for force of imagination, and depth 
of feeling, than for wit or understanding. Chivalry, 
in Spain,, was ethbitlerKl hy n double proportion of 
intolerant bigotry, owing to llieir constant and inve- 
terate wafc with the Moorish invaders. The strain 
of sentiment, therefore, which Chivalry inspired, 
continued for a long time to mark the manners 
of Spain afler the decay of ita positive institu- 
tions, as the beams of the sun tinge its horizon 


rendered them dear to the warriors of the middle . after the setting of his orb. The warriors whom 
ages; the idea of reestablishing the Christian religion she sent to the new world sought and found marvels 
m the Holy Land, and wresting the tomb of Christ , which resembled those of romance ; they achieved 
from, the infidels, made kings, princes, and nobles, deeds of valour against such odds of numbers as are 
blind to itt hazards ; and they rushed, arthy after J- only recorded in the annals of knight-errantry ; and 
army, to Palestioe, in the true spirit of chivalry, . alas I they followed tJieir" prototypes in that indif- 
whose fisithful professors fblt tbemselves the rather 'ferehce for human life which is the usual companion 
called upon to undertake an advemture from the pe* , :of intolerant zeal. Avarice, indeed, brought her 
which sjmmindcd rijd the numbers [mote sordid- shades to complete the gloomy picture; 
,who had fdlen Ih pteViems attempts, f ^ and avarice Was unknown to the institutions pf Chi- 

• It was after the conquest of the Holy Land that the-: i^Valry. The intolerant zeal, however, which over- 
uniw oetv^en temporal dnd spiritual chivalry (for , threw the altars of the Indians by violence, instead 
flucfajwas the te^ sometimes given to monastic in- . of assailing their errors by reason, and which im- 
stitutiohs)b^mSie perSrat;;.by the institution of the puted to them as crimes their ignorance of a religion 
two celebra^ military orders of monks, the Knights \ which had never been preached to them, and their 
Templars ^ John of Jerusamm, ' rejection of speculative doctmies of faith propound- 

wlio, renouncu^ (at teakt^ki^ms) the pomp, power, , ed by persons whose practice was so ill calculated 
and pleasureiB of the^Wbt^i hro taking upon them- to recommend tliem~all these may be traced to the 
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Chrtalrr. spirit of ChiValryi mi the militdry devotion of its 
professors. . 

The religion of the knlghtSi like ^lat of the tlmes^ 
was debased by aupefstliion. Sac'll champion had 
' his favourfte saints hi whom he addressed himself 
* upon special occasions of danger, a*m to whom, after 
the influence of hb ladjjr^ cyes,,^her was wont to 
ascribe the honqUr of his conqi^sts. St Michael> 
the leader of banded Seraphim, and the personal 
antagonist of Satan, — St George, St James, and St 
Martin, all of whom popular fuith had invested with 
the honours of Chivalry ,~were frequently selected as 
the appropriate champions of the militant adventurers 
yet on earth« The knights used their names adjected 
to their qwn as their insignia^ watch-word, or sig- 
nal for battle. Edward HI. fighting valiantly in a 
night-skirmish before the gates of Calais, was heard 
to accompany each blow he struck with the invoca- 
tion of his tutelar saints, Ha ' Saint Edward ! ha ' St 
Geoige ' But the Virgin Mary, to whom their super- 
stition ascribed the qualities of youth, beauty, and 
sweetness, which they prized in their terrestrial mis- 
ti esses, was an especial object of the devotion of the 
followers of Chivalry, as of all other good Catholics. 
Tournaments wcic undertaken, and feats of arms 
performed in her honour, as in that of an earthly 
mistress, and the veneration with which she was re- 
garded seems occasionally to have partaken of the 
character of romantic affection. She was often held 
to return this love by singular marks of her favour 
and protection^ During an expedition of the Christ- 
ians to the coast of Africa, Froissart informs us 
that a large black dog was frequently seen in their 
camp, which barked furiously whenever the infidels 
approached it by night, 'and rendered such service 
to the Christian adventurers by its vigilance, that 
with one consent they named it “ The Dog of our 
Lady.” 

But although, as is incidental to human institu- 
tions, the mixtuic of devotion in the military cha- 
racter of the knight degenerated into brutal intoler- 
ance and supeistitioii, in its practical effects, nothing 
could be more beautiful and praiseworthy than the 
theory on which it was grounded. That the soldier 
drawing the sword in defence of his country and its 
liberties, or of the oppressed innocence of damsels, 
widows, and orphans, or in support of religious 
lights, for which those to whom they belonged were 
disqualified by their profession to combat in person, 
— that he should blend with all the fLelings which 
these offices inspiied, a deep sense of devotion, ex- 
alting liim above the advantage and even the fame 
which he himself might derive from victory, and 
giving dignity to defeat itself, as a lesson of divine 
chastisement and humiliation ; that the knight on 
whose valour his countrymen were to rtly in danger 
should set them an example in observing the duties 
and precepts of religion, are cinmmstances so well 
qualified to soften, to dignify, and to grace the pro- 
fession of arms, that we cannot bit regret their ten- 
dency to degenerate into a ferocious propensity to 
bigotry, persecution, and intolerance* Such, how- 
ever, is the tendency of all hum^n institutions, which, 
however fairly framed theory, are in practice cor- 
rupted by our evil passions, until the results which 


flow from them become the very reverse of what was Hiival^y* 
to have been expected and desired. 

The next ingredient in the spirit of Chivalry, se- 
cond isk force only to the religious zeal of its pro- 
fessors, and frequently predominating over it, was a 
devotion to the female sex, and particularly to her 
whom each knight selected as the chief object of his 
afleotion, of a nature so extravagant and unbounded 
as to approach to a sort of idolatry. 

The original source of Ais sentiment is to be 
found, like that of Chivalry itself, in the customs and 
habits of the northern tribes, who possessed, even in 
their rudest state, so many honourable and manly 
distinctions, over all the other nations in the same 
stage of society. The chaste and temperate habits of 
these youth, and the opinion that it was dishonourable 
to hold sexual intercourse itntii the twentieth year 
was attained, was in the highest degree favourable 
not only to the morals and health of the ancient 
Germans, but must have contributed greatly to place 
the females in that dignified and respectable rank 
which they held in society. Nothing tends so much 
to blunt the feelings, to harden the heart, and to 
destroy the imagination, as tlie worship of the Vaga 
Venus in early youth. Wherever women have been 
considered as the early, willing, and accommodating 
slaves of the voluptuousness of the other sex, then* 
character has become degraded, and they have sunk 
into domestic drudges and bondswomen among the 
poor, — the slaves of a haram among the more wealthy. 

On the other hand, the men, easily and early sated 
with indulgences, which soon lose their poignancy 
when the senses only arc interested, become first in- 
different, then horsh and brutal to the unfortunate 
slaves cif their pleasures. The sated lover, — and 
perhaps it is the most brutal part of humanity, — ^is 
soon converted into the capricious tyrant, like the 
successful seducer of the modern poet. 

Hard ! dieir fears and tenors to behold 

The cause of all, the faithleSH lover cold, 

Impatient grown at every wish denied, 

And barely civil, soothed aad gratified.''* 

Crabbe’s p. 213, 

Habitual indulgence seeks change of objects to re- 
lieve satiety. Hence polygamy, and all its brutaliz- 
ing consequences, which were happily unknown to 
our Gothic ancestors. The virtuous and manly re- 
straints imposed on their youth were highly calcu- 
lated to exalt the character of both sexes, and es- 
pecially to raise the females in their own ay«8 and 
those of their lovers. They were led to regard 
themselves, not as the passive slaves of pleasure, but 
as the objects of a prolonged and respectful affection, 
which could only be finally gratified when their lovers 
had attained the age of mature reason, and was capable 
to govern and to dofend the family which should arise 
around them. Witli the young man imagination and 
sentinltot combined to heighten his ideas of a plea- 
sure which nauue instructed him to seek,, and which 
the Wise laws of his country prevented him from 
prematurely aspiring to share. To a youth so eitu- 
oted, the maiden on whom he placed his affections 
became an object df awe as well as of affection ; the 
passion wldcb be indulged for her was of n nature os 
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cl)hr«lT3r. timid and pure b$ engrpaaing and ponrerful; the mindip 
of the partiei* became united before the joining^iif 
their hands, and a moral union preceded the mtre 
intercourse of the sexes- 

The marriages Formed under these happy auspices 
were, in general, happy and affectionate* Adultery 
was unfrequenti and punished wit!) the utmost ri- 
gour ; nor could she who had undergone the penalty 
of such a crime find a second husband, however dis- 
tinguished by beauty, birth, or wealth. (Taciti 
Germania.) The awe and devotion with which tlie 
lover had regarded his destined bride during the 
Tears in which the German youth were enjoined cele- 
bacy, became regard and affection in the husband 
towards the sharer of his labours and the mistress of 
his household. The matron maintained that rank in 
society which love had assigned to the maiden. No 
one then, sau the Itoman historian, dared to ridi- 
cule the sacred union of marriage, or to term an in- 
fiingcment of Us laws a compliance with the man- 
ners uf the age. The German wife, once married, 
seldom endeavoured to form a second union, but 
continued, in honoured widowhood, to direct and 
manage the family of her deceased husband. This 
habitual subjection of sensuality to sentiment, these 
plain, simple, vii tuous, and temperate manners of the 
German females, placed the females in that high rank 
of society which the sex occupies when its conduct is 
estimable, and from which it as certainly declines in 
ages or climates prone to luxurious indulgence. The 
supei^lntendence of the domestic affairs was assigned 
to the German women, a duty in which the men seldom 
interfered, unless when rendered by age or wounds 
incapable of warfare. They were capable of exercising 
the supreme authority in their tribe, and of holding the 
honours of the priesthood. But the influence of the 
women in a Gert^an tribe, as well os their duties in 
war, will be best understood from the words of Ta- 
citus. ** It is the, principal incitement to the cou^ 
rage of the Germans, that in battle their separate 
troops or columns are not arranged promiscuously 
as chance directs, but consist each of an united fa- 
mily or clan with its relatives. Their dearest pledges 
are placed in the vicinity, whence may be heard the 
cries of their females, tne wailings of their infants, 
whom each accounts the most sacred witnesses and 
the dearest eulogists of bis valour. The wounded 
repair to their mothers and spouses, who hesitate 
not to number their wounds, and to suck the blood 
that flows from them. ^ The females carry refresh- 
ment to those engaged in the contest, and encourage 
them by their exhortations. It is related, that ar- 
mies, when diso^red and about to give way, have 
renewed the conttMl at the instance of the women ; 
moved by the earnestness of their entreaties, tlieir ex- 
posed bosoms, and the danger of approaching capti- 
viiy;.^^ doom which they dread ilore on account 
of their females than even on their Arn; — insomuph, 
that these German states are most effectually bound 
to obedience, among the number of whjose hostages 
there are noble damsels os well as men. They deem, 
indeed, that th^e resides in the female sex something 
sacred and capable of presaging the future ; nor do 
they scorn their advice or ni^Iect their responses. 
In the tune of Vespasian^ have seen Veiled long 


iold the rank of a deity in mm of the German CKvdty. 

statts; and, in foi^ner^tnet, they venerated Auripia ' 

and other femalep ; not, howevei;, from mere flattery, 
nor yet in the character of acto^ goddesses.*' The 
talcs and Sagas of the north, in which ien'ialeg often 
act the most distinguished part, might also be quot- 
ed as proofs pf'tlrfe rank which they held jn society. 

We And them sepVating the most desperate frays 
by their presence, their commands, or their mantles, 
which they threw over the levell^ weapons of the 
combatants. Nor were their rights less extensive 
than their authority. In the Ej/fbiggia Saga wo 
are informed, that Thordisa, the mother of the cele- 
brated Pontiff Snorro, and wife of Biarko of Stelgafels, 
received a blow from her husband. The provoca- 
tion was strong, for the matron had, in her husband's 
house and at his table, attempted to stab his guest 
Byolf Graie, on account of his having slain one of her 
relations. Yet so little did tins provocation justify 
the offence, that, in the presence of the comitia,*or 
public assembly of tlic tribe, Thordisa invoked i/vit- 
nesses to bear testimony that she divorced her hus- 
band on account of his having raised his hand 
against her person. And such were the rights of u 
northern maier^famdiai, that the divorce and a divi- 
sion of goods immediately took place between the 
husband and wife, althougli the violence ol which 
Thordisa complained was occasioned bj her own at'* 
tempt to murder a guest. 

Wc have traced the ideas of the Gothic tribca on 
this important point the more at length, because thc} 
show, that the character of veneration, sanctity, and 
inviolability attached to the female chaiacter, toge- 
ther with the important part assigned to llieiii in so- 
ciety, were brought with them from their native fo- 
rests, and hod existence long befoie the chivalrous 
institutions in which they made so leniailwible a fea- 
ture. They cosily became amalgamated in a system 
so well fitted to adopt whatever was romantic and 
enthusiastic in manneis or sentiment. Amid the va- 
rious duties of knighthood, that of protecting the fe- 
male sex, respecting their peisons, and redressing 
their wrongs, becoming ihe chumpion of their cause, 
arid tlie chastiser of ihose by whom they were in- 
jured, was picsented as one of the principal objects 
of the institution. Their oath bound the new-made 
knights to defend the cause of all women without ex- 
ception ; and the mo»t piessing way of conjuring them 
to grant a boon was to implore it in the name ol God 
and the ladies. The cause of a distressed lady was, in 
many instances, preferable to that even of the country 
to which the knight belonged. Tlius, the C aptal de 
Buche, thougli an English subject, did not hesitate to 
unite his troops with those of the Compte de Foix, 
to relieve the ladies in a town where they were be- 
sieged and threatened with violence by the insurgent 
peasantry. The looks, the words, the sign of a lady 
wero accounted to make knights at time of need per- 
form double their usual deeds ui strength and valour. 

At tournaments and in combats, the voices of the la- 
dies were heard like those of the German females in 
former battles, calling on the knights to remember 
their fame, and exert themylves to the uttermost. 

“ Think gentle knights," their cry, «« upon the 
wool of your breasts, tlie nerve of your arms, the 
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love you cherish in your hearts, and do valiantly, for 
' ladies behol^ you.'* The corresponding shouU of 
the combatants. tverO) IjOVO of ladies ! Death ot 
wa'rrrorB ! On; valiant knights, ftryou fight under fair 
eyes.” 

. Where tjte honour or love of a Itidy was at stake, 
the fairest prize was held out to the victorious knight, 
and champions, from every quarter were sure to 
hasten to combat in a ciutse so popular. Chaucer, 
when he descrlbisd the'assembly of the knights who 
came with Arcita and Palemon to fight for the love 
of the f'iir Emjlie, describes the manners of his age 
in the following lines. 

“ For every knight that loved chU'alry, 

Aud wouhl his thankes have a |)aii8iuit name. 

Hath prayM that he might ben of tliat game, 

And well was him tlmt tlicrcto chufien wa8 
For if tlicrc fell to-morrow sucli a case, 

Yc knoweii well that every lusty knight 
1'liBt loveth par amour, tid hath his might, 

Were it in Fiigellondc, or elleswhcrc, 

'J'hey wold hir thankeb willcn to be there. 

To fight for n lady ! All! Uenedidte 
It were a lusty sight for to see.'' 

It is needless to multiply quotations on a subject 
so trite imd well known. The defence of the female 
sex in general, the regard due to their honour, the 
subservience paid to their commands, the reverend 
awe and courtesy, which, in their presence, forbear 
all unseemly words and actions, were so blended 
with the institution of chivalry, as to form its very 
essence. 

]lut it was not enough that the “ very perfect, 
gentle knight,” should reverence the fair sex in ge- 
neral. It was essential to liis character tliat he 
should select, as his proper choice, ** n lady and a 
love," to be the polar star of his thoughts, the mistress 
of his affections, and the directress of his actions. 
In her service, he w as to observe the duties of loyal- 
ty, faith, secrecy, and reverence. Without such an 
empress of liis heart, a knight, in the phrase of the 
times, was a ship without a rudder, a horse without 
i\ bridle, a sword witliout a hilt ; a being, in short, 
devoid of that ruling guidance and mtelligcncc, 
which ought to inspire his bravery, and direct his 
actions. 

'l*hc Dame des Belles Cousines, having cast her 
eyes upon the little .lean do Saintr^;, then a page of 
honour at court, demanded of him the n^ie of hts 
mistress and his love, on whom his affections w'cre 
fixed. Tlie poor boy, thus pressed, replj^, that the 
first objegt of his love was the lady hiS mother, and 
tlu' next his sister Jacqueline. “ Jouvencel,” replied 
the inquisitive lad}^, who had her own reasons for not 
being contented with this simple answer,.” wedo not 
now talk of the affection due to your mother and sis- 
ter ; I desire to know the name of the lady whom 
you love par amours.^* ” In faith, madam,” said the 
poor page, to whom the mysteries of chivalry, as well 
as of love, were yet unkilowm, ” I love no one par 
Ah, false gentleman, and traitor to the 
laws of chivalry,” returned the lady, ” dare you 
say that you love n<^ lady ? wclj may we perceive 
your falsehood and cr2^4en spint by such aii avowal. 
Whence were derived the great vaJour and the high 
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achievements of Lancelot of G a wain, of Trislrcm, of Chivalry. 
Giron the Courteous, and of other heroes of the ' 

Kounli Table,— -whence those of Panthus, and of so 
many other valiant knights and squires of this realm, 
whose names I could enumerate had I time, — whence 
the exaltation of many whom I myself have know n 
to arise to high dignity and renown, except from 
tlieir animating desire to maintain themselves in the 
grace and favour of their ladies, without which main- 
spring to exertion and valour, they must have re- 
mained unknown and insignificant. And do you, 
coward page, now dare to aver, that you have no 
lady, and desire to have none ? Hence false heart 
that thou art.’’ To avoid these bitter reproaches, 
ike simple page named as his lady and love par 
amour Mathcline do Coucy, a child of ten years old. 

The answ'Cr of the Dame des Belles Cousines, ail(‘r 
she had indulged in the mirth whicli his answer 
prompted, instructed him how* to place his affections 
more advantageously ; and as the former part of the 
quotation may show the reader liQW essential it was to 
the pi'ofession of chivalry, that every one of its profes- 
sors should elect a lady of his affections, that which 
follows explains the principles on w^hich his choice 
should be regulated. ” Matheline,” said the lad> . 

” is indeed a pretty girl, ^nd of high rank, and bet- 
ter lineage than appertains to you. But what good, 
what profit, what honour, what advantage, what 
comfort, what aid, what council for advancing you 
in tlie ranks of chivalry, can you derive from such a 
choice ? Sir, you ought to choose a lady of high and 
noble blood, who has the talent and means to coun- 
sel and aid you at your need, and her you ought to 
serve so ti‘uly, and love so loyally, that she must be 
compelled to acknowledge tiic true and honourable 
affection which you bear to her. For believe there 
is no lady, however cruel and haughty, but through 
length of faithful service will ho brought to acknow- 
ledge and reward loyal affection with some portion 
of pity, compassion, or mercy. In this manner, you 
will attain the praise of a worthy knight, and till you 
follow such a course, I would not give an apple 
for you or your achievements.” The lady then 
proceeds to lecture the acolyte of Chkalry at consi- 
derable length on the seven mortal sins, aud the way 
ill which the true amorous knight may eschew com- 
mission of them. Still, however, the saving grace 
inculcated in her sermon was fidelity and secrecy in 
the service of the mistress whom he should love /lai- 
amours. She proves, by the aid of quotations from 
the Scri))ture, the fathers of tlie church, and the an- 
cient philosophers, that the true and faithful lover 
can never fall into the crimes Pride, Anger, Envy, 

Sloth, or Gluttony. From each of these his true faith 
is held to warrant and defend him. Nay, so pure 
was the nature of theilame which she recommended, 

, maintained it to be inconsistent even witli 

the of Chambering and Wantonness, to 

wldch it might' seem too nearly allied. The least 
dishonest thought or action was, according to her 
doctrine, sufticiont to forfeit the chivalrous lover the ’ 
favour of his lady. It seems, liowcver, that the 
greater part of her charge concerning incontineinbc 
is levellra against iueh as haunted the receptacles of 
open vice ; and that she reserved an exception (of 
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Chivalry, which, in the course of the history, she made liberal 
use) in favour of the intercourse which, in all love, 
honour, and secrecy, might take place when the fa- 
voured and faithful knight had obtained, by long 
service, the boon of amorous mercy from the lady 
whom he loved par amnirs. The last encourage- 
ment which the Dames dcB Belles Cousincs held out 
to Saintre, in order to excite his ambition, and in- 
duce him to fix his passion upon a lady of elevated 
birth, rank, and sentiment, is also worthy of being 
quoted, since it shows that it was the prerogative of 
Chivalry to abrogate the distinctions of rank, and 
elevate the hopes of the knight, wliose sole patri- 
mony was his arms and valour, to the high-born 
and princely dame, before whom he carved as a 
iewer. 

" How is it possible for me,” replied poor Salntrfe, 
after having heard out the unmercifully lone lecture 
of the Dame des Belles Cousines, to find a lady, 
such as you describe, who will accept of my service, 
and requite the afiection of such a one as I am V * — 
“ And why should you not find her answered the 
lady preceptress. “ Are you not gently born ? Are 
you not a fair and proper youth ? Have you not 
eyes to look on her— ears to hear her — a tongue to 
plead your cause to her— hands to serve her— feet 
to move at her bidding — body and heart to accom- 
plish loyally her commands ? And, having all these, 
can you doubt to adventure yourself in the service 
of any lady whatsoever?” 

In these extracts is painted the actual manners of 
the age of chivalry. The necessity of the perfect 
knight having a mistress, whom he loved par amours, 
the duty of dedicating his time to obey her com- 
mands, however capricious, and his strength to exe- 
cute extravagant feats of valour, which might redound 
to ber praise,— for all that was done for her sake, 
and under her auspices, was counted her merit, as 
the victories of their generals were ascribed to the 
Roman Emperors, — was not a wdiit less necessary to 
complete the character of a good knight than the 
Dame des Belles Cousincs represented it. 

It was the especial pride of each distinguished 
champion, to maintain, against all others, the supe- 
rior worth, beauty, and accomplishments of his lady; 
to bear her picture from court to court, and sup- 
port, with lance and sword, her superiority to all 
other dames, abroad or at home. To break a spear 
for the love of their ladies, was a challenge cour- 
teously given, and gently accepted, among all true 
followers of chivalry ; and history and romance are 
'^alike filled with the tilts and tournaments which took 
place upon this argument, which was ever ready and 
ever acceptable. Indeed, whatever the subject of 
tlie tournament had been, the ii^ts were never closed 
until a solemn course had been n]|de in honour of 
the ladies. 

There were knights yet more adventurous, who 
sought to distinguish themselves by singular and 
uncommon feats of arms in honour of their mis- 
tresses, and such was usually the cause of the whim- 
sical and extravagant vows of arms which we liave 
subsequently to notice. ^ To combat against extra- 
vagant odds, to fight mid the press of armed knights 
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without some essential part of their armour, to . do Cldvaliy. 
some deed of audacious valour in face of friend and ^ 
foe, were the services by which the knights strove to 
recommend themseives, or which their mistresses 
(very justly so called) imposed on them as proofs of 
their affection. 

On such occasions, the favoured knight, as he 
wore the colours and badge of the lady of his affec- 
tions, usually exerted his ingenuity in inventing some 
device or cognisance which might express their af- 
fection, either openly, as boasting of it in the eye 
of the world, or in such mysterious mode of indica- 
tion as should only be understood by the beloved 
person, if circumstances did not permit an avowal of 
his passion. Among the earliest instances of the use 
of the English language at the court oi' the Norman 
monarchs, is the distich painted in the shield of Ed- 
ward III. under the figure of a white swan, being 
the device which that warlike monaicU wore at a 
tourney, at Windsor, 

Ha ! ha ! the white swan, 

By God his soul, I am thy man.** 

The choice of these devices was a very serious 
matter ; and the usurpation of such as any knight 
had previously used and adopted, was oiten the 
foundation of a regular quarrel, of which many in- 
stances occur in Froissarx and other writers. 

The ladies, bound as tlicy were in honour to re- 
quite the passion of their knights, were wont, on 
such occasions, to dignify them by the present ul' a 
scarf, ribbon, or glove, which was to be worn in the 
press of battle and tournaincnt. These marks of 
favour they displayed on their helmets, and they 
were accounted the best incentives to deeds of 
valour. The custom appears to have prevailed in 
France to a late period, though polluted with the 
grossness so often mixed with tlie affected refine- 
ment and gallantry of that nation. In the attack 
made by the Duke of Buckingham upon tlie Isle of 
Rhe, favours were found on the persons of‘ many of 
the French soldiers nho lell at the skirmish on tlic 
landing, but for the manner in which they were dis- 
posed, wo are compelled to refer to IIowx‘1 and Wil- 
son. 

Sometimes the ladies, in conferring tlies(' tokens 
of their favour, clogged them with the mubt extrava- 
gant and severe conditions. But the lover had this 
advantage in such cases, that if he ventured to en- 
counter the hazard imposed, and chanced to survive 
it, he liad, according to the fashion of the age, the 
right of exacting, from the lady, favours corrcsjiond- 
ing in importance. The annals of Chivalry abound 
with stories of cruel and cold fair ones who sub- 
jected their lovers to extremes of danger, in hopes 
that they might get rid of their addresses, but were, 
upon their unexpected success, caught in tlicir 
own snare, and, us ladies who would not liave their 
name made the theme of reproach by every inm- 
strel, compelled to recompense the deeds which 
their champion had achieved in their name. There 
are instances in which the lover used his right 
of reprisals with some rigjp^ur, as in the well known 
Jabliau of the three knigHts and the shift ; in which 
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Ohivaliy. a lady propose^ to her three lovers, successively, 
the task of entering, unarmed, into the mel6e of a 
tournament arrn 3 red only in one of her sliifts. The 
' perilous proposal is declined by two of the knights 
' and accepted by the third, who thrusts himself, in 
tire un[)rotectGd state required, into all the hazards 
of the tournanient, sustains many wounds, and car- 
ries off the prize of the day. On the next day the 
husband of the , lady (for she was married) was to 
give ti superb banquet to the knights and nobles 
wlio had attended the tourney. The wounded vic- 
tor pends the shift back to its owner, with his request, 
that she would wear it over her rich dress on this 
solemn oecusioii^ soiled and torn as it was, and stain- 
ed all over with the blooil of its late wearer. The 
lady (lid not hesitate to comply, declaring, that she 
regarded this shift, stained with the blood of her 

fair friend as more precious than if it were of the 
most costly materials.” Jaques de basin, the min- 
strel, who relates this curious talc, is at a loss to say 
whether the palm of true Jove should he given to 
tlie knight or to tlici lady on this remarkable occa- 
i^ion. Tlie husband, he assures us, had the good 
sense to seem to j)erceive nothing uncommon in the 
singular vestment with which his lady was attired, 
and ihe rest of the good company highly admired 
Jier courageous requital of the knight’s gallantry. 

Sometimes the patience of the lover was worn out 
h\ the cold-hearted vanity which thrust him on such 
perilous enterprises. At the court of one of the 
(ierman Emperors, while some ladies and gallants of 
the court were looking into a den wlierc* two lions 
w'ere confined, one of them jiurposely lot her glove 
fall within the fiulisade wdiich inclosed the animals, 
and comnumded her lover, as a true knight, to letch 
it (Mit to her. lie did not hesitate to obey; jumped 
over the inclosure ; tiircw his mantle towards the 
animals as they sprung at him; snatched up the 
glove, and regained the outside of the palisade, but 
when in safety, he ])roclaimed aloud, that what he 
had aoliievcd was done Jbr tlu' sake of his own re- 
putal ion, and not for that ol a false lady, w’ho could for 
her sport and cold-blooded vanity face a brave man 
on a dial f-o dusperale. And Avith tbe applause of 
all tliat were present, he renounced her love for 
ever. 

'I'bi^.,, Iiowcvcr, was an uncommon circumstance. 
In general, the lady was supposed to have her lover’s 
cliaructer as much at heart as her own, and to mean, 
by pushing him upon enterprizes of hazard, only to 
give him an opportunity of meriting her good graces, 
which she could not with lionoiir confer upon one 
undistinguished by deeds of chivalry. An affecting 
instance is given by Godscroft. 

At the time whiMi the Scotch w'ero struggling to 
recover from the usurpation of Ea ward 1., tlie castle 
of PoLiglas was repeatedly garrisoned by the Eng- 
lish, and these garrisons were as frequently surprise d, 
and cut to pieces by the good Lord James of D<m- 
glas, who, lying m the mountaiiicus wilds of Cairn- 
table, and favoured by the intelligence which he 
maintained among his vassals, took opportunity 
of the slightest relajRilion olVvigiJance to surprise 
the fortress. At length, affair dame of England 
announced to tlie numerous suitors who sought her 
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hand, that she would confer it on the roan who 
should keep the perilous castle of Douglas (^so it was ' 
called ) for a year and a day The knight who under- 
took this dangerous task at her ri'quest discharged his 
duty like a careful soldier for several months, and the 
lady relenting nt the prospect of his tontinued absemee, 
sent n letter to recall him, declaring she held his 
probation as accomplished. In the mi'aniinie, how'- 
ever, he had received a defiance from Dougins, 
threatening him, that, let hiih use his utmost vigi- 
lance, he would recover from him his father’s castle 
before l^alm-Sunday. The English knight deoined 
that ho could not in honour leave the c^istle till this 
day was past; and on the very eve of Pahn-Sunday 
was surprised and slain with tbe lady's letter in his 
pocket, the perusal whereof greatly grieved the good 
L(Td James of Douglas. 

We arc left much to our own conjectures on the 
appearance and manners of these haughty beau- 
ties, who were wooed with sword and lance, whose* 
favours w ere bought at tlic expence of such dear and 
desperate perils, and who w ere worshipped, like hea- 
then deities, wdth human sacrifices. The charac- 
ter of the ladies of the ages of chivalry was pro- 
bably determined by that of the men, to whom it 
sometimes approached. Most of these heroines were 
educated to understand tlie treatment of wounds, 
not only of the heart, hut of the swmrd ; and in ro- 
mance, at Joast, the quality of leoch-eraft (practised 
by the Lady bountifuls of the last generation) was 
essential to the character of an accomplished prin- 
cess. I'hey sometimes trespassed on the province 
ol‘ their lovers, and actually took up arms. Tlie 
('ountess de MonUort in bretagne is celebrated by 
Froissart for the galJanlry with which she defended 
her castle*, when besieged by the English ; and the 
(dd Prior of Loclileven in Scotland is equally diffuse 
in the prai^^e of black Agnes, Countess of March, 
who, in tlie reign of Edward III, held out the castle 
of Duidiar against the English. She appeared on 
the battlements with a white handkerchief in her 
liands, and w’iped the walls in derision where they 
had been struck by stones from the English engines. 

When Montagu, Earl of Salisbury, hrougiit up to 
the walls a military engine, like the Roman testvdo, 
called a sow, she exclaimed in rhime, 

Kewafe IVTonta^ou, 

l'(»r riirrow bliall tliy sow. 

A huge rock discharged from the battlements dash- 
ed the SOW' to pieces, and the English soldiers who 
escaped from its ruins were CfiUcd by the Countess 
in derision Montague's pigs. 

The nature of the conferences between these higli- 
mindedjieroincs and their lovers, w.r- somewhat pe- 
culiar. Their delectatioius were in tales of warlike 
exploits, and in discourse of hunting and hawking. 

But when tlieae topics w ere exhnu.'ted, tluy fouiia 
in metaphysical discussions of nice questions con- 
cerning the passion of love, an endless source of in- 
teresting disquisition. The idea and definition of 
a true and pure passion, illustrated by an hun- 
dred imaginary cases devised on puroose, were ma- 
naged in the same mminer in w'hich the schoolmen 
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navjJry. the day iigitated tbeiir points of metaphysical tbco- 
logy. The Scotista ahd the Thomists, whose useless 
and nonsensical debates cumbered the world witii so 
many volumes of absurd discjuisition upon the most 
extravagant points of polemical divinity, saw their 
theological labours rivalled in the courts of love^ 
where the most abstracted reasoning was employed 
in discussing subtle questions upon the exaggerated 
hopes, fears, doubts, and suspicions of lovers, the 
circumstances of wliosc supposed cases were oflen 
ridiculous^ sometimes criminal, sometimes licentious, 
and almost always puerile and extravagant, 'these 
particulars will fall to be more fully illustrated un- 
der the article Tkouradouii. In the meanwhile, it 
is sufficient to .state, tliat the discussions in the Courts 
of Love regarded such important and interesting ques- 
tions, as, Whether his Jove be most meritorious who 
has ibniicd liis jiussion entirely on hearing, or his who 
has actually seen his mistress i with others of a ten- 
dency equally edifying. 

Extremes of every kind border on each other; and 
ns the devotion of the knights of chivalry degene- 
rated into superstition, the Platonic refinements and 
subtleties of amorous passion which they professed, 
were sometimes compatible with very coarse and 
gross debauchery. We have seen that they derive<> 
from the Gothic tribes that high and reverential de- 
votion to the female sex, which forms the strongest 
tint in the manners of chivalry. But with the sim- 
plicity of these ancient times they lost their inno- 
cence; and woman, though still worshipped with 
enthusiasm os in tlic German forests, did not 
continue to be (in all cases at least) the same pure 
object of w'orship. The marriage, tie ceased to be 
respected ; and as the youtliful knights had seldom 
the nfeans or inclination to encumber themselves 
with wives and families, their lady-love was often 
chosen among the married ladies of the court. It is 
true, that such a connection was supposed to be con- 
sistent witli all respect and honour, and was regard- 
ed by the world, and sometimes by the husband, as 
H high strain of Platonic sentiment, through nliich 
the character of its object in no respect sufl’ered. 
But nature vindicated lierscif for the violence offer- 
ed to her; and while the metaphysical students and 
pleaders in the Courts of Love professed to aspire but 
to the lip or hand of their ladies, and to make n me- 
rit of renouncing all farther intrusion on their boun- 
ties, they privately indulged themselves in loves 
which had very littie cither of delicacy or sentiment. 
In the romance of the iV/tV Jehan ilv S'tintrf^ that 
self-same Lady des Belles Cousincs, w'ho lectures fio 
learnedly upon the seven mortal sins, not only con- 
fers on }»Lr deserving lover “ Ic don d’amoureux 
merci,” but enters into a very unwor' and disgrace- 
ful intrigue w ith a stout broad-shouldered abbot, into 
,-^hich no sentiment wliatover can be supposed to 
enter. The romance of Tirante the IVhitCy praised 
by Ct^rvantes as a faithful picture of the knights and 
ladies of his age, seems to have been written in an 
actual brothel, and, contr ^ted with others, may lead 
us to suspect that their puriiy is that of romance, its 
prt)fiigacy that of reality, ^lliifi licence was greatly 
increased by the Cr4i5arleS| which the survivors 
of these wild cxp^ittons'ja^th^ back the corrupt- 
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ed nxorals of the east, to avenge the injuries they Chivalry, 
had indicted on its inhabitants. Joinvdie has in- ’ 
formed us of the complaints which Sajni Louis made 
to him in ctmfidencc of the debaucheries practised 
in his own royal tent, by his attendants, in this holy 
expedition. And the ignominious punishment to 
which he subjected a knight, detected in such ex- 
cesses, shows what severe remedies he judged neces- 
sary to stem the increase of libertinisni. 

Indeed, the gross licence which was practised 
during the middle ages, may be well esiimatecl by 
the vulgar and obscene language that was currentlY 
used in tales and fictions addressed to tlie young and 
noble of both sexes. In the vonumde of the Hound 
Table, as Ascham sternly stales, little was to be 
learned but examples of liomieide and adultery, al- 
though he had himself seen jt admitted to the anti- 
chamber of princes, when it Was lield a crime but to 
be possessed of the Word of God. In the romance 
of Amadis dc Gaid, and many others, the Iieroiiu-.s, 
without censure or imputation, confer on their lovers 
the rights of a husband before the ceremony of the 
church gave them a title to the name. Thet-e are 
serious narrations, in which decorum, at least, is rare- 
ly violated. But the comic tales are of a grooser 
cast. 

The Canterbury Talea of Chaucer contain many 
narratives of wliich, not only the diction, but tlie 
whole turn of the narrative, is extremely gross. Yet 
it does not seem to have occurred to the author, a 
man of rank and fashion, that they were improper to 
be recited, either in the presence of the prioress and 
her votaries, or in tliat of the noble knight who 

>f Jus port was meek as is a maiil, 

And never yet no villuny he said. 

And he makes but a light apology for including the 
disasters of the Millar of IWompingion, or of Absalom 
the Gentle Clerk in the same scries of narrations with 
the Knighfs 'Tale. M tny of Bandello's most profli- 
gate novels are expressly dedicated to females of' 
rank and consideration. And, to conclude, llic Fa- 
bliaux, published by Barbazan and Le (irand, arc 
frequently as revolting, from their naked grossness, 
as interesting from the lively pictures which they pre- 
sent of life and manners. Yet these were the clioscn 
literary pastimes of the fair and the gay, during the 
times of Chivalry, listened to, we cannot but suppose, 
with an interest considerably superior to that ex- 
liibiled by the yawning audience who heard the 
theses of the Courts of Love attacked and supported 
in logical, form, and with metaphysical subtlety. 

Should the manners of the times appear inconsist- 
ent in these respects which we have noticed, we 
must remember that we arc ourselves variable and 
inconsistent animals, and that, perhaps, the surest 
mode of introducing and encouraging any particular 
vice, is to rank the corresponding virtue at a pitch 
unnatural in itself, and beyond the ordinary attain - 
ment of humanity. The vows of celibacy intro- 
duced profligacy among the Catholic clergy, as tlie 
higli-flown and oven^rained platonism of the profes- 
sors of Chivalry favoured tl^e increase of licence and 
debauchery. 

After thp love of God aniT of liis lady, the Preilx 
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Cliivalry. Cljcvalier vras to be guided by that of glory and re- 
“ ^nown. He was bound by bis vow to seek out ad- 
ventures of risk find peril, and never to abstain from 
the quest which he might undertake, for any unex- 
pected odds of opposition wliich he might encounter. 
It was not indeed the sober and regulated exercise 
of valour, but its fanaticism, which the genius of chi- 
valry demanded of its followers. Enterpri2se8 the 
most extravagant in conception, the most difficult in 
execution, the most useless udien achieved, were 
those by which an adventurous knight chose to dis- 
tinguish himself. There were solemn occasions also, 
on which these displays of chivalrous enthusiasm 
were specially expected and called for. It is only 
sufficient to name the tournaments, single combats, 
and solemn banquets, at which vows of chivalry were 
usually formed and proclaimed. 

Tlio tournaments were uniformly performed and fre- 
quented by the choicest and noblest youth in Europe, 
until the fatal accident of Henry II. after which they 
fell gradually into disuse. It was in vain that, from the 
various accidents to which they gave rise, these dan- 
gerous amuscmoiits were prohibited by the heads of 
the Christian church. The Popes, infallible as they 
were deemed, might direct, but could not curb the 
military spirit of chivalry; they could excite cru- 
sades, but they could not abolish tournaments. 
Their laws, customs, and regulations, will fall pro- 
perly under a separate article. It is here sufficient 
to observe, that these military games w ere of two 
kinds. In the most ancient, meaning, ** nothing in 
hate but all in honour,*’ the adventurous knights 
fought with shatp swords and lailces as in the day 
of battle. Even then, howTVer, the number of blows 
was usually regulated, or, in case of a general com- 
bat, some rules were laid down to prevent too much 
slaughter. The regulations of Duke Theseus for 
the tournament in Athens, os narrated by Chaucer 
in the Talcy may give a good example of these 

restrictions. When the combatants fought on foot, it 
was prohibited to strike otherwise than at the head or 
body: the number of strokes to be dealt with the sword 
and battle-axe were carefully numbered and limited, 
as well as the careers to be run witli the lance. In 
these circumstances alone, the combats at outrance 
as they were called, difiered from encounters in ac- 
tual war. 

In process of time, the dangers of tlie solemn 
justs, held under the authority of princes, were mo- 
dified by the introduction of arms of courtesy as 
they were termed, lances, namely, without heads, 
and with round braces of wood at the extremity cal- 
led rockets, and swords without points, and with blunt- 
ed edges. But the risk continued great from bruises, 
falls, and the closeness of the defensive antiour of 
the times, in which the wearers were often smother- 
ed. Tlie weapons at outrance were afterwards 
chiefly used when knights of different and hostile 
countries engaged by appointment, or when some 
adventurous gallants took upon them the execution 
of an enterprise of arms (pas iTarmes) in which they, 
as challengers, undcri^ok, for^a certain time, and 
under certain condition^; To ^uppprt the honour of 
tlieir country or their mistress against all comers. 
These 'enterprises offen ended fatally, but the 
knights wJio undertook them were received in tlie 


A L R Y. 125 

foreign countries wliich they visited In accomplish- Ckivalry. 
ment of their challenge, with the highest deference 
ond honour; tlieir arrival was considered as affording 
a subject of sport and jubilee to all ranks ; and when 
any mischance befel them, such as that of l)e Lind- 
say, who, in a tournament at Berwick, had his hel- 
met nailed to his skull, by the truncheon of a lance 
which penetrated both, and died after devoutly con- 
fessing himself in the casque from which they could 
not disengage him, the kniglits who looked on pray- 
ed that God would vouchsafe them in his mercy a 
death so fair and so honourable. Stories of such 
challenges, with the minute details of the events of 
the combat, form frequent features in the histories 
of the age. 

The contests of the tournament and the pas d*- 
armes were undertaken merely in sport, and for 
thirst of honour. But the laws of the period afibrd- 
ed the adventurous knight other and more serious 
combats, in which he might exercise his valour. The 
custom of trying all doubtful casG$ by the body of a 
man, or, as it was otherwise expressed, by the judg- 
ment of God — in plain words, by referring the deci- 
sion to the issue of a duel, prevailed universally 
among the Gothic tribes, from the highest antiquity. 

A salvo was devised, for the obvious absurdity of 
calling upon the weak to encounter the strong, a 
churchman to oppose a soldier, or age to meet in 
the lists with activity and youth. It was held that 
either party might appear personally, or by his cham- 
pion. This sage regulation gave exercise for the 
valour of the kniglits, who were bound by their oaths 
to maintain the cause of those who had no other pro- 
tector. And, indeed, there is good reason to tliink, 
that the inconveniences and injustice of a law so 
absurd in itself as that of judicial combat, were 
evaded and mitigated by the institutions of Chivalry, 
since, among the number of knights who were eager- 
ly hunting after opportunities of military distinction, 
a party incapable of supporting his own cause by 
combat could have little difficulty in finding a formi- 
dable substitute ; so that no one, however bold and 
confident, could prosecute an unjust cause to the 
uttermost, without the risk of encountering some 
champion of the innocent party from among the 
number of hardy knights who traversed every coun- 
try seeking ostensible cause of battle. 

Besides these ibrmal combats, it was usual for the 
adventurous knight to display his courage by sta- 
tioning Jiimself at some pass in a forest, on a bridge, 
or elsewhere, compelling all passengers to avoucli 
the superiority of his own valour, and the beauty of 
his mistress, or otherwise to engage with liiin in 
single combat. When Alexius Comnenus received 
the homage of the crusaders, seated upon his throne, 
previous to their crossing the Hellespont, during the 
first crusade, a French baron senteii himself l)v the 
side of the Emperor of the East. He was reproved 
by Baldwin, and answered in his native langunge, 

“ What ill-taught down is this, wdio dares to keep 
his seat when the flower of the European nobility 
ere standing around-4iim I” The Emperor, dissem- 
bling his indignation, desired to know the birth 
and condition of the audacious Frank, ** 1 aiu, ’ 
replied the baron, “ of the noblest race of !• ranee. 

For the rest, I onjy'kno^^^ that there l.s near inv 



CHIVALRY. 


J26 

ciiivalry. castlc a spot wlierc four roads meet, and near it a 
church wlierc men, desirous of single combat, spend 
iheir time in prayer till some one shall accept their 
cliall'enge. Often have I frequented that chapel, but 
never met I one who durst accept my defiance.” 
Thus the llridge of Uocloniont, in the Orlando Fu- 
rinso, and the valiant defiance which the knight of 
■l.,a Mancha hurled against the merchants of Toledo, 
w'ho were hound to the fairs of Murcia, were neither 
ficlioiis of Ariosto nor Cervantes*, hut had their pro- 
totyjies in real story. 'Ihc chivalrous custom of de- 
fying all and sundry to mortal combat, subsisted in 
the borders until the days of Queen Elizabeth, when 
the worthy liernard (jil])in fotmd in his church of 
Houghton le Springa glove hung over the altar, which 
he was informed indicated a challenge to all who 
should take it down. The remnants of the judicial 
combats, and the enterprizes of arms, may be found 
in the duels of the present day. In former days 
they still more resembled each other : for, in the se- 
venteenth century, not only the seconds on each side 
regularly engaged, but it was usual to have more se-^ 
conds, even to the number of five or six ; a custom 
pleasantly ridiculed by Lord Chesterfield, in one of 
the papers of 77;c World. It is obvious that an usage, 
at once so ridiculous and so detrimental to the peace 
and happiness of society must give way, in propor- 
tion to the progress of common sense. The custom 
is in general upon the wane, even as far as respects 
single combat between men who have actually given 
or taken offence at each other. The general rules of 
good-breeding prevent causes of such disagreement 
from arising in the intercourse of' society, and the 
forward duellist, wlio is solicitous in seeking them 
out, i^ generally accounted a vulgar and ferocious, 
as well ns a dangerous character. At the same time, 
the habits derived from the days of chivalry still re- 
tain a striking effect on our manners, and have fully 
established a graceful as well as useful punctilio, 
which tends on the whole to the improvement ol so- 
ciety. Every man is under the impression, that nei- 
ther his strength, his wealth, his station, or his wit, 
will excuse him from answering, at the risk of his 
life, any unbecoming encroachment on the civility 
due to the weakest, the poorest, the least important, 
or the most modest member of the society in which 
lio mingles. All too in the rank and station of gen- 
tlemen are forcibly called upon to remember, that 
they must resent tlie imputation of a voluntary false- 
hood as tlie most gross injury ; that the rights of the 
weaker sex demand protection from every one who 
would hold a good ciiaracter in society. In short, 
iVom the wild and overstrained courtesies of chivalry 
has been derived our ^nesent systi m of manners. It 
is not certainly faultless, and it is guarded by penal- 
ties whicli wx' must often regret as dieproportionably 
severe. Yet it has a grace and dignity unknown to 
classic tim^s, when women were slave % and men 
course and vulgnr, or overbearing and brutal, as suit- 
ed their own humour, without respect to that of the 
vest of their society 

II. Such being the tone and spirit of chivalry, derived 


from love, devotion, and valour, — we have next to no- Cbivalry. 
ticc the special loriiis and laws of the order, which 
will be found to correspond in every respect to the 
spirit which they were designed to foster. 

TIte education of the future knigiu began at an Rules and 
early period. The care of the mother, after the first ^'orms of 
years of early youth were [mst, was deemed too ten- Chivalry. 
dcT, and the indulgences of the paternal root too ef- 
feminate, fur the future aspirant to the honours of 
chivalry. “Do you not bless God,” said the Lady 
Mabel to her husband, the noble Duke Guerin of 
Montgldive, us on a solemn feast liiey looked on their 
four hopeful sons, “ do you not bless God that has 
given you such a promising issue.” — “ Dame,” re- 
plied Guerin, in the true spirit of the age, “ so help 
me God and Saint Martin ! nothing can do me 
greater despite than to look on these lour great lur- 
dunes, who, arrived at such an age, yet do nothing 
but cut the fat, and drink the sweet, and spend tlit 2 ir 
time in idle amusement.*' * To counteract these ha- 
bits of indulgence, the first step to the order of 
knighthood was the degree of Page. 

The young and noble stripling, generally about his The 
twelfth year, was transferred from ffis fatlier’s house 
to that of some baron or noble kuighl, sedulously 
chosen by the anxious parent as that wiiicii had the 
best reputation for good order and discipline. Tij.e 
children of the tirst nobles and high crown-vassuls 
were educated by the ro^al court. And, howi ver 
the reins of discipline might be in particular cases 
relaxed, or become corrupted in laiter days, tlie 
theory was uniformly excellent. The youth who 
was to learn modest^^ obedience, and address in 
arms and horsumanship, was daily exorcised in the 
use of arms, beginning with such as were suited to 
his strength. He was instructed how to manage a 
horse with grace and dexterity ; how to use the bow 
and the sword; how to manage the lance, an art 
which was taught by making Inm ride a career against 
a wooden figure holding a buckler called a quintaine. 

This quintaine turned on iin axis ; and us there was 
a wooden sword in tin* o;her hand of the supposed 
opponent, the young cavaiier, if he did not manage 
his horse and weajion widi address, was liable to 
receive a blow w'hen tlie shock of Ids charge made 
the quintaine spin round. 

Besides these exercises, the noble youth was re- 
quired to do the work which, in some respects, be- 
longed to a menial, but not as a menial. He attend- 
ed his lord during the chase, the rules of which, as 
an image of war, and as held the principal occupa- 
tion of a gentleman during peace, were carefully in- 
culcated. lie was taught the principal blasts or 
notes of vcnenc, to be sounded when the liounds 
were uncoupled, w'hen the prey was on loot, wlien 
be was brought to bay, and when he fell. This art 
did not tend solely to amusement. The “ gentle 
damoscl ” to use the language of the times, learned lo 
bear the fatigue, the hunger, and thirst, whic)/ hunts- 
men are exposed to. By the necessit} ol’ encounter- 
ing and dispatching a stag, a boar, or a woll, at bay, 
he learned promptitude and courage in the use ol his 
weapons. The accuKicy vs lil* which he was required to 
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Cliival^. Study the tracks of the hunted animal's course gave 
" him habits of attention and reduction. In the days 
and nights spent in the chase, anml wide and paUdess 
forests, he acquired the art, so necessary to a soldier, 

* of remarking and studying the face of the country. 
When benighted, he was taught to steer his course 
by tlic stars, if they were visible ; if not, to make his 
couch with patience on the withered leaves, or in a 
tree. Had he lost liis way by day-time, he distin- 
guished the points of the compass by remarking 
which sicle of the trees were most covered with moss, 
and from which they threw their branches most 
freely, circumstances which, compared with the 
known course of the prevailing wind, afforded him 
the necessary information. 

The ceremonial of the chase was to be acquired ns 
well as its arts. To brittle or break the deer, (in 
French, Jalre la ciirui)^ in plain terms, to flay and 
disembowel the stag, a matter in which much preci- 
sion was required, and the rules of which were 
ascribed to the celebrated Sir Tristram of Lionesse, 
was an indispensable requisite of the page’s education. 
Nor did his concern with the venison end here ; he 
placed it on the* table, waited during the banquet, 
and carved the ponderous dislies, when required or 
pennitt<?d to do so. Much grace and delicacy, it 
was supposed, might be displayed on these occasions ; 
and. in one romance, we read of the high birth and 
breeding of a page being ascertained, by his scrupu- 
lously declining to use a towel to wipe his hands, 
when washed before he began to carve, and content- 
ing himself with waving them in the air till they dried 
of themselves. It is, perhaps, difficult to estimate 
the force of this delicacy, unless by supposing that 
he liad not a towel or napkin appropriated to his 
own Separate use. 

Amidst these various instructions, the page was 
often required to wait upon the ladies, rather as 
attending a sort of superior beings, to whom 
adoration and obsequious service were due, than ns 
mijiistering to the convenience of human creatures 
like himself. The most modest demeanour, the 
most profound respect, was to be observed in the 
presence of tliese fair idols. Thus the veneration 
due to the female character was taught to the 
acolyte of chivalry, by his being placed so near 
female beauty, yet prohibited the familiarity which 
might discover female weakness. Love frequently 
mingled with this early devotion, and the connec- 
tion betwixt some lady of distinction and her gal- 
lant knight, is often, in romantic fiction, supposed to 
have originated from such early affection In a ro- 
mance called The Golden Thread, (of which we 
have only seen a modern edition in German, but 
which has many features of originality), when the 
daughter of the Count bestows her annual gifts on 
her father’s household, she gives the page Leofried, 
in derision, a single thread of gold tissue. To 
show the value which he places upon the most m\~ 
nute memorial, coming from such an hand, the youth 
opens a wound in his bosom, and deposits the pre- 
cious thread in the neighbourhood of his heart. 
The Da^ne des belles T^ousineto whom we have al- 
ready mentioned, was as^Tei^ not the only lady of 
high rank who was t enip_t >w to give a handsome 
young page the benefifw her experience in com- 
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plcting his education. This led the way to abuse ; Chivalry, 
and the custom of breeding up youths as pages in ^ 
the liQUbes of the great, ulthougli it survived the de- 
cay of chivalry, ivas often ratlier the introduction to 
indolence, mischiei’, and debauchery, than to useful 
knowledge and the practice of arms. The proper 
purpose of this preliminary part of chivalrous edu- 
cation, are well given by one of the characters in 
Ben Jonson’s Actu hui, and he is answered by ano- 
ther, who alleges, with satire rescniblmg that of Ju- 
venal, the modern corruptions of the order ol' pages. 

Lord Lovel has requested mine Host to give him 
his son for a page. The Host answers, by declar- 
ing, he would rather hang his child with liis own hand 

“ Tliaii duiiiii liim to tluit ilespiTate course of life. 

LovcL Call you that desperate wliieli, by ii line 
Of institution from our ancestors, 

Hath been derived down to us, and received 
In a succession, for the noblest way 
Of breedin-j up (nir youth in letters, anii'-’, 

Fair mien, discourses, civil exercises, 

And all the blazon (tf a gentleman. 

Where can he learn to viuilt, to ride, to fence. 

To mar bis body gracefully, to spunk 
His binguage purer, or to turn liis mind 
Or manners nion* to the harmony of nature 
Than in those nurseries of nobility? 

Host. A)e, that was when the numery's self \va> noble, 

And only virtue made it not tlie market.” 

And he replies, by enumerating instances of the de- 
cay of honour among the nobles, and of the de- 
baueliery of their household pages In La Nouc’s 
PolUical and ^liliiary Discouraei is a similar com- 
plaint of tlie hazauls to which the morals of young 
gentlemen were exposed while acting in this domes- 
tic capacity. Nevertheless, the custom of having 
young gentlemen tJiiis bred, continued, in u certain 
degree, down to the last century, altiiough those 
destined to such employmenls became, by degrees, 
of a lower quality. In some lew instances, the in- 
stitution was maintained in its purity, and the page, 
when leaving the family in which he was educated, 
usually obtained a commission. Thu last instance 
we know, was that of a gentleman bred a page in the 
family of the Duchess of Buccleuch and Monmouth, 
who died during the present reign, a general-officer 
iri his Majesty’s service. 

When advancing age and experience in tiic use The Squire, 
of arms had qiiaiilied the page for the iiardsliips and 
dangers of actual war, lie was removed IVom the low- 
est to the second gradation of chivalry, and became 
an Escuyer, Lsijuiru, or Squxue. The deriva- 
tion of this phrase has been much contested. It has 
been generally supposed, to be derived Irom its be- 
coming the official duty of the esquire to carry tlie 
shield (£6 'cu) of the knight his muster, until he ^^as 
about to engage the enemy. Others liave fetciied 
the epithet (more remotely certainly) from Scuria 
a stable, the charger of the kiughl being under 
the especial care of the squire. Others, again, as- 
cribe the derivation of the word to the right uinch 
the squire himself had to carry a shield, a/id to oia- 
zon it with armuriai bearinsrs. This, in later times, 
became almost the exclusive meaning attached to 
the uppcllative esquire; and, accordingly, if the 
phrase now means anything, it iiieuus a gentleman 
having right to carry arms. There is reason, how- 
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ever, to tiiiuk, that this is a secondary meaning of 
the word, for we do not find the word Escuyer, ap- 
plied as n title of rank, until so late as the Ordon- 
nanco of Elois, in 1579. 

The candidate for the honours of chivalry, now an 
immediate attendant on the knight or nobleman, was 
ivillidrawn from tlie private apartments of the ladies, 
and only saw tliem upon occasions of stated ceremo- 
ny. In great establishments, there were squires of 
diliereiit ranks, and destined for different services ; 
but we blnll confine ourselves to those general duties 
whicli properly belonged to the office. The squire 
assisted his master in the offices at once of a ino- 
deni vulet de chambre and groom — he attended to 
dress and to undress him, trained his horses to the 
menage, and kept Ids arms bright and burnished, 
lie did tlie lioiiours of the houseliold to the strangers 
who vi.sirt d it, and the reputation of the prince or 
great lord uliom he served, was much exalted by 
I he liianiuM* in winch these courteous offices were 
discharged. In the words of Chaucer, describing 
the character of the squire, 

(’urtcis he was, lowly and scrvisahlc. 

And c^rf before liia fader at tlie table.** 

The squire was also expected to perfect himself in 
the accomplishments of the period, and not only to 
be a master of the ceremonial of the fea.st, but to be 
capable of enlivening it by his powers of conversation. 
He was expected to understand chess, draughts, and 
other domestic games. Poetry and music, if he hnd 
any turn for these beautiful arts, and whatever other 
accomplishments could improve the mind or the per- 
son, were accounted to grace his station. And, ac- 
cordingly, Chaucer’s squire, besides that he was 
singing or fluting all the day,” 

“ —Could eongs make, and well indite, 

Just, and eke dance, and well pourtiuy and write.** 

Unquestionably, few possessed all these attributes ; 
but the poet, with his usual precision and vivacity, 
has given us the picture of a perfect esquire. 

To understand the squires’ mode of life more par- 
ticularly, it is necessary to consider that which wuis 
led in the courts and cUsStles of the middle ages. 
Froissart has given us a very striking account of the 
mode of house-keeping in the family of Gaston, Earl of 
Foix, a prince whose court was considered as a first- 
rate nursery for the noble youth ; and, from his live- 
ly description, we may, in some measure, conceive 
the mode in which the esquires spent their time. 
Froissart abode in his house above twelve weeks, 
much recommended to the favourable notice of the 
carl, by his having brought with him a book contain- 
ing all the songs, ballads, and virilays, wliich Wen- 
cislaQs of Eobemia, the gentle Duke of Brabant, 
had made, and the historian himself h'^^ compiled or 
transcribed. “ Every night, after supper,” says 
Froissart, 1 read thereon to him, and wliile I read 
there was none durst speak any thing to interrupt 
me, so much did the carl delight in listening.’’ The 
quotation necessary to describe the Earl of Foix, 
and the economy of his household, must necessarily 
be a long one, but it is a picture, by the hand of an 


inimitable artist, of a school of chivalry when chivol. Chivalry 
ry was at its highest pitch, and we are unwilling' 
to destroy the likeness by abridging it. 

This crle Gasconc of Foix, with whom I was, at 
that tyme, lie was of a fyftic ycre of age and nync : 
and, I say, I have in my tyme sene many knights, 
kynges, princes, and otliers, but I neuer saw none 
like him of personage, nor of so fayre forme, nor so 
well made ; his vysage fayre, sanguyne, and smylyng, 
his even gray and amorous, wher as he lyst to set 
his regarde : in cuery thyng he was so parfite that 
he can not be praised to moche ; he loued that ought 
to be beloucd, and hated that oughf to be hated : he 
was a wyse knyght, of highc enterprise, and of good 
couiisayle ; he neuer had myscrcant with liym ; he 
sayd many orisons every day, a nocturn of the 
psalter, matyns of our Lady, of tlie Holy (juoht, and 
of the crosse, and dirige euery day ; he gaue f\ no 
florins, in small monies, at his gate to [loorc folkes 
for the louc of God ; he was large and courtessc in 
gyftes ; he could ryght well take where it parteyned 
to hym, and to delyuer agayne wher as he ought ; 
he loued houdes of all beestes, wynler and somci* 
he loued huntyng; he neuer loued folly, outrage, nor 
foly larges ; euery moncth he wolde fcnow'e what he 
spended; he tooke in his countre to veceyue his re- 
uenwes, and to scrue him, notable per^^ons, that is 
to saye, xii. recyuours, and euer fro 11. monethes to 
two monethes, two of them shulde scrue for his 
receyte; for, at the two monethes endc, he wolde 
change and pul other .two into that olfyee ; and 
one that he trusted best shulde be his comptrol- 
ler, and to hym all other shulde accompt, and the 
comptroller shulde accept to hym by rolles and bokes 
written, and the comptes to remayne still w^ith therle : 
he had certeyne cofers in his chambre, out of the 
w'hiche oftetymes he wolde take money to gyve to 
lordes, knightes, and squyers, suche as came to 
hym, for none shulde departefrom him without some 
gift, and yet dayly he multiplycd his treasure, to resysl 
the aduetures and fortunes tlmt he douted ; he was 
of good and easy ae([uaynlancc with every man, and 
amorously wolde speVe to the ; he was short in coun- 
saylc, and answers ; he bad fnur secrciaries, and at his 
rising, they must ever be redy at his hajjde, without 
anycallyngc; and whan any letter were delyucrcd 
]]im, and that he had reed it, than he wolde calle 
them to write agayne, or els for some otlier ihynge. 

In this estate therle of Foix lyued. And at myd- 
night, wlian he came out of his chambre into the hall 
to supper, he had ever before hym torches bren- 
nyng, borne by xii. vorlettes standyng before his ta- 
ble all supper; they guuc a gret light, and the hall 
ever full of knightes and squyers, and inuny other 
tables dressed to suppe who w^olde ; ther w'os none 
should speke to hym at his table, but if he were 
called ; his ineate was lightlye >vylde foule, the legges 
and wyngee alonely, and in the day he dyd but luell 
eate and drike ; he hnd great pleasure in avniouy of 
instrumetes; he coude do it riglit well hymselfc, he 
wolde have songes song before him, he wolde glad- 
lye se conseytes and funtcsics at his table. Anil or 
I came to his cour^ 1 had d3cu in many courtes of 
kynges, dukes, princes;* cries, and great ladyes, but 
1 was neuer in none well liked me, nor ther 
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Chiv ftliy^ ^ »nne more reioysed in dedos of armes, than the erle 
dyde : ther was Bcne in his hall, chabrc and court, 
knightcs and squyers of honour goyng up and downe, 
and talking of armcs and amours ; all honour ther 
was found, all maner of tidynges of every realmc 
and countre ther might be horde, for out of every 
coutre there was resort, for the valyantnesse of tliis 
erle." • 

While the courage of the young aspirant to the 
honours of knighthood was animated, and his emula- 
tion excited by the society in which he was placed, 
and the conversation to which he listened, — while 
everything was done which the times admitted to re- 
fine his manners, and, in a certain degree, to culti- 
vate his understanding; the personal exercises to 
which he had been trained, while a page, were now 
to he pursued with increasing assiduity, proportional 
to the increase of his strength. ^ “ He was tauglit,** 
says a historian, speaking of Boucicaut, while a 
S(]uire ‘‘ to spring upon a horse, wliiic armed at all 
points; to exercise himself in running, to strike for a 
length of lime with the axe or club; to dance and 
throw somersets, entirely armed, excepting the hcl- 
nu t; to mount on horseback behind one of his conie- 
radcsS, by barely laying his hands on his sleeve ; to 
raise himself betwixt two partition walls to any 
height, by placing his back against the one, and his 
knees and hands against the other ; to mount a lad- 
tli jilaccd against a tower, upon the reverse or un- 
der side, solely by the aid of his hands, and without 
touching the rounds with his feet; to throw the jave- 
lin, to pitch the bar,*’ to do all, in short, which could 
exercise the body to feats, of strength and agility, in 
order to qualify him for thc^ exploits of war. For 
this purpose, also the esquires had their tourneys se- 
parate and distinct from those of the knights. They 
were usually solemnized on the eve of the more for- 
mal and splendid tournaments, in which the knights 
themselves displayed their valour ; and lighter wea- 
pons, than those of the kniglits, though of the same 
kind, were employed by the esquires. But, as we 
shall presently notice, the most distinguished among 
the esquires were (notwithstanding the high authori- 
ty of the knight of La IMancha to tlie contrary) fre- 
quently admitted to the lionuurs and dangers of the 
more solemn encounter. 

In actual war the page was not expected to ren- 
der much service, but that of the squire was im- 
portant and indispensable. Upon a inarch he boro 
the helmet and shield of the knight and led bis 
horse of battle, a tall heavy animal fit (o bear the 
weight of a man in armour, but which was led in 
hand upon a march, while the knight rode an am- 
bling hiickney. The squire was also qualified to 
perform the part of an armourer, not only lacing 
ids master’s hrlniet and buckling his cuirass, but 
also closing with a hammer the rivets by which the 
various pieces were united to. each other. This was 
a point of the utmost consequence i and many in- 
stances occur of mischances ha|>peniti|g to celebrated 
Avarriors when the duty was m^ligeiTtly performed. 
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In the actual shocj^ of battle, the esquire attended Chivalxy. 
closely on the banner of his master, or on his per- 
son if he were only a knight bachelor, kept pace 
with him during the mel^e, and was at hand to re- 
mount him when his steed was slain, or relieve him 
when oppressed by numbers. If the knight made 
prisoners they were the charge of the esquire ; if the 
esquire himself fortuned to make one, the ransom 
belonged to his master. 

On the other hand, the knights who received these 
important services from their esquires, were expect- 
ed to display towards them that courteous liberality 
which made so distinguished a point of the chival- 
rous character Lord Audley led the van of the 
Black Prince’s army at tlic battle of Poitiers, at- 
tended by four squires who had promised not to 
fail him. 7’liey distinguished themselves in the front 
of that bloody day, leaving such as they overcame 
to be made jirisoncrs by others, and ever pressing 
forwrards where resistance was oifered. Thus they 
fought in the chief of the battle until Lord Janies 
Audley w'as sorely wounded, and his breath failed 
him. At the last, when the battle was gained, the 
four faithful esquires bore him out of the press, dis- 
armed him, and staunched and dressed his wounds as 
they could. As the Black Prince called for the 
man to whom the victory was in some measure ow- 
ing, Lord Audley was borne before him in a litter, 
when the prince, after having awarded to him the 
praise and renown above all others who fought on 
that day, bestowed on him five hundred marks of 
yearly revenue, to be assigned out of his heritage in 
England. Lord Audley accepted of the gift with 
due demonstration of gratitude ; but no sooner was 
he brought to his lodging than he called before him 
the four enquires by whom he had been so gallantly 
seconded, and the nobles of his lineage, and informed 
his kinsmen, ** Sirs, it hutli pleased my Lord the 
Prince to bestow on me five hundred marks of he- 
ritage of which 1 am unworthy, for I have done 
him but small service. Behold, Sirs, these four 
squires, which have always served me truly, and spe- 
cially this day ; the honour that I liave is by their 
valour. Therefore I resign to them and their heirs 
forever, in like manner as it was given to me, the 
noble gift which the Prince hatli assigned me.” The 
lords beheld each other, and agreed it was a proof 
of great chivalry to bestow so royal a gift, and gladly 
undertook to bear witness to the transfer. When 
Edward Iicard these tidings, he sent for Lord Audley, 
and desired t^now why he had bestowed on others 
the gift he baa assigned him, and whether it bad not 
been acceptable to him: “ Sir,” said Lord Audley, 

“ these four squires have followed me w ell and truly 
in several severe actions, and at this battle they 
served me so well, that had they done nothing else, 

I had been bound to reward them. I am myself but 
a single man, but, by aid of their united strength 
and valour, I was enabled to execute the vow which 
I had made to give the onset in the first battle in 
which the King of England or his sons should bepre- 
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CUivalty. gent, and bad it adt been for tfaem^ 1 tnuist have been 
' leil dead on tbe 6eld^ Thto is tlte reason 1 liave trans- 
ferred your Highnesses bounty* as to those by whom 
it was best deserved/' ITie Black Prince not only ap- 
proved of and confirmed Lord Audlcy's grant, but 
conferred upon him, not to be outdone in generosity, 
an yearly revenue of six hundred marks morcj for 
Ills own use. * The names of the esquires, who thus 
distinguished themselves, and experienced such libe- 
rality at the liands of their leader, were Delves of 
Doddington, Dutton of Dutton, Fowlishurst of 
Crewe, and Hawkestone of WreynchilJ, all Cheshfro 
families. This memorable instance may suffice to 
show the extent of gratitude which the knights en. 
tertained for the faithful service of their squires. 
But it also leads us to consider some other circum- 
stances relating to the order of esquire. 

Although, ill its primitive and proper sense, the 
state of esquire was merely preparatory to that of 
knighthood, yet it is certain that many men of birth 
and property rested content with attaining that first 
step ; and, though greatly distinguished by their 
feats of arms, never rose, nor apparently sought to 
rise, above the rank which it conferred. It does not 
appear that any of the esquires of Lord Audley 
were knighted atler the battle of Poitiers, although 
tliere can be no doubt that their rank, as well as 
their exploits, entitled them to expect that honour. 
The truth seems to be, that it may frequently have 
been more convenient, and scarcely less honourable, 
to remain in the unenvied and unpretending rank of 
esquire, than to aspire to that of knighthood, with- 
out a considerable fortune to supply the expences of 
that dignity. No doubt, in tlieory, the simplest knight 
bachelor was a companion, and in some degree equal, 
with princes. But, in truth, we shall presently see, 
that, where unsupported by some sort of income to 
procure suitable equipment and retainers, that dig- 
nity was sometimes exposed to ridicule. Many gd- 
lant gentlemen, therefore, remained esquires, either 
attached to the service of some prince or eminent 
nobleman, or frequently in a state of absolute iode- 
]>endence, bringing their own vassals to the field, 
whom, in such cases, they were entitled to muster 
under a PenonceU^ or small triangular streamer, 
somewhat like the naval pendant of the present day. 
The reader of history is not, therefore, to suppose, that, 
where he meets with an esquire of distinguished name, 
he is therefore, necessarily, to consider him as a youth- 
ful candidate for tlie honour of knighthood, and attend- 
ing upon some knight or noble. This is, indeed, the 
primitive, but not the uniform meaning of the title. 
So many men of rank and gallantry appear to have 
remained esquires, that, by degrees, many of the 
leading distinctions: between them and the knights 
were relaxed €#< abandoned. In Froissart’s Chro^ 
niclUf we find thiat esquires frequently led independ- 
ent Indies of men# and, as we have before hinted, 
mingled! with the knights in the game* of chivalry ; 
the ai&rence chiefly consisting in title, precedence, 
the shape of the flag under which they arrayed tlieir 


followers, and the fosliion of their arnaour. The Chivalry, 
esquires were permitted to bear a shield, emblazoned, ' 
as we have already seen, with armorial bearings. 

There seems to have been some difference in the 
shape of tlie helmet ; and the French esquire was not , 
permitted to wear the complete hauberk, but only 
the shirt of mail, without hood or sleeves. But the 
principal distinction between the indcjpiendent esquire 
(terming him such who was attached to no knight's 
service) and the knight, was the spurs, which the es- 
quire might wear of silver, but by no means gilded. 

To return to the esquires most properly so termed, 
their dresswas, duringtheirperiodofprobation, simple 
and modest, and ought regularly to have been made 
of brown, or some other uniform and simple colour 
This wjis not, however, essential. Tlie garment of 
Chaucer’s squire was embroidered like a meadow. 

The petit Jehan de Saintro was supplied with money 
by his mistress to purchase a silken doublet and em- 
broidered hose. There is also a very diverting ac- 
count in the Memoirs of Bertrand de Gna^din of the 
manner in which he prevailed on his uncle, a covet- 
ous old churchman, to assign him money for his 
equipment on some occasion of splendour. We may 
therefore liold, that the sumptuary laws of S()uire- 
hood were not particularly attended to, or strictly 
enforced. 

A youth usually ceased to be a page at fourteen, 
or a little earlier, and could nut regularly receive the 
honour of knighthood until he was one and twenty. 

But, if their distinguished valour anticipated their 
years, the period of probation was shortened. Princes 
of the blood royal, also, and other persons of very 
high eminence, had this term abridged, and some- 
times BO much so as to throw a ridicule upon the 
order of knighthood, by admitting within the 
temple of honour," as it w'as the fashion of the 
times to call it, children who could neither under- 
stand nor discharge the duties of the office to which 
they were tlius prematurely called. 

The third and highest rank of ciiivalry was that Knit^hts. 
of Knighthood. In considering this last dignity, we 
shall first inquire, how it was conferred ; secondly, 
the general privileges aiul duties of the order ; third- 
ly, the peculiar ranks into which it was finally divided, 
and the difference betwixt them. 

Knighthood was, in its origin, an order of a re- Tnvcsu 
publican, or at least an oligarchic nature ; ari- 
sing, as has been shown, from the customs of the 
free tribes of Germany, and, in its essence, not re- 
quiring the sanction of a monarch. On the contrary, 
each knight could c^fer the order of knighthood 
upon whomsoever pWparatory noviciate and pro- 
bation had fitted to receive it. The highest poten- 
tates sought the uccoladcy or stroke which conferred 
the honour, at the hands of the worthiest knight 
whose achievements had dignified the period. Thus 
Francis I. requested the celebrated Bayard, the 
Gofid Knight vUthout reproach or fcar^ to make 
him ; ah honour which Bayard valued so higldy, 
tbati on sheathing bis sword, he vowed never more 
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^yilf 3 r. to use that Made, except a^nst Turks, Moors, and 
“ Saracens. The same principle was carried to extra- 
vagance in a romance, where the hero is knighted 
by the hand of Sir Lancelot of the l^ake, when dead. 
' A sword was put into the hand of the skeleton, 
which was so guided as to let it drop on the neck of 
the aspirant. In the time of Francis 1. it had al- 
ready become customary to desire this honour at the 
hands of greatness rather than valour, so that the 
King's request was considered as an appeal to the first 
principles of chivalry. In theory, however, the power 
of creating knights was supposed to be inherent in 
every one who had reached that dignity. But it was 
natural that the soldier should desire to receive the 
highest militory honour from the general under whose 
eye he was to combat, or from the prince or noble at 
whose court he passed as page and squire through thC 
gradations of his noviciate. It was equally desirable, 
on the other hand, that the prince or noble should 
desire to be the immediate source of a privilege so 
important. And thus, though no positive regulation 
took place on the subject, ambition on the part of 
the aspirant, and pride and policy on that of the 
sovereign princes and nobles of high rank, gradually 
limited to the latter the power of conferring knight- 
hood, or drew at least an unfavourable distinction 
between the knights dubbed by private individuals, 
and those who, with more state and solemnity, re- 
cx ved the honoured title at the hand of one of high 
rank. Indeed, the change which took place respect- 
ing the character and consequences of the ceremony, 
naturally led to a limitation in the right of confer- 
ring it. While the order .of knighthood merely im- 
plied a right to wear arms of a certain description, 
and to bear a certain title, there could be little harm 
ill entrusting, to any one who had already received 
the honour, the power of conferring it on others. 
But when this highest order of chivalry conferred 
not only personal dignity, but tlie right of assembling 
under the banner, or pennon, a certain number of 
soldiers, wheu knighthood implied not merely perso- 
nal privileges, but military rank, it was natural that 
sovereigns should use every effort to concentrate the 
right of conferring such distinction in themselves, 
or their immediate delegates. And latterly it was 
held, that the rank of knight only conferred those pri- 
vileges on such as were dubbed by sovereign princes. 

The times and place usually chosen for the crea- 
tion of knights, was fUvourable to the claim of the 
sovereigns to be the proper fountain of chivalry. 
Knights were usually made either on the eve of bat- 
tle, or when the victory had obtained ; or they 
were created during the pomp of some solemn warn- 
ing or grand festival. In the former case, the right 
of creation was naturally referred to the genera) or 
prince who led the host ; and, in the latter, to the 
sovereign of the court where the festival was held. 
The forms in these cases were very diSerent. 

When knights were made in the actual field of 
battle, little solemnity was observed, and the form 
Avas probably the same with which priimte individuals 
had, in earlier times, conferred the honour on each 
other. The novice, arihed a^^^points, but without 
helmet, sword, and spurs, TtiSn'/belbro the prince or 
general, at whose hands /as to receive knight- 
hood, and kneeled dowfi, while two persons of dis- 


tinction, who acted as his godfathers, and were sup- Odvalry. 
posed to become pledges for his being wortJiy the 
honour to which he aspired, buckled on his gilded 
spurs, and belted him witfi his sword. He then re- 
ceived the accolade, a slight blow on the neck, with 
the flat of the sword, from the person who dubbed 
him, who, at the same time, pronounced a formula 
to this efiect: ** I dub ihec, knight, in the name of 
God and St Michael (or in the name ol' the Father, 

Son, and Holy Ghosts Be faithful, bold, and for- 
tunate." The new made knight had tlien only to 
take his place in the. ranks of war, and endeavour to 
distinguish himself by his forward gallantry in the 
approaching action, whe;i he was said to win his 
spurs. It is well known, that, at the battle of Cressy^ 

Edward III. refused to send succours to the Black 
Prince, until he should hear that he was wounded or 
dismounted, being determined he should, on that 
memorable day, have full opportunity to tviti his 
spurs. It may be easily imagined, that, on such occa- 
sions, the courage of the young knights was wound up 
to the higliest pitch, and, as many were usually made 
at the same time, their gallantry could not fail to 
have influence on the fortune of the day. At the 
siege of Tholouse 11159), Henry 11. of England 
made thirty knights at once, one of whom was Mal- 
colm IV. King of Scotland. Even, on these occa- 
sions, the power of making knights was not under- 
stood to be limited to the commander in chief. At 
the fatal battle of Homildown, in 1401, Sir John 
Swintou, a warrior of distinguished talents, observing 
the slaughter made by the English archery, exhort- 
ed the Scots to rush on to a closer engagement. 

Adam Gordon, between whose family and that of 
Swinton a deadly feud existed, hearing this sage 
council, knelt down before Swinton^ and prayed him 
to confer on him the honour of knighthood, which he 
desired to receive from the wisest and boldest knight 
in the host. Swinton conierred the order ; and they 
both rushed down upon the Eaglish host followed 
only by a few cavalry. If they had been supported 
the attack might have turned the fate of the day. But 
none followed their gallant example, and both cham- 
pions fell. It need hardly be added, that the com- 
mander, whether a sovereign prince or not, equally 
exercised the privilege of conferring kniglithood. 

In the old ballad of the battle of Otturburn, Dou- 
glas boasts that, since he had entered England, ho had 

“ With brnnd dubbM many a knight.''* 


But it was not in camps and armies alone that the 
honours of knighthood were conferred. At the Com 
Pienicrc, s% high court to which sovereigns sum- 
moned their crown vassals at the solemn festivals 
of the church, at the various occasions of solemnity 
which occurred in the royal family, from marriage, 
birth, baptism, and the like, the monarch was wont 
to confer on novices in chivalry its highest honour, 
and the ceremonies used on such investituic added 
to the dignity of the occasion. It was then that the 
full ritual was observed which, on the eve of battle, was 
necessarily abridged or omitted. The candidates watch- 
ed their arms all night in a church or dispel, and pre- 
pared for the honour to be conferred on them, by 
vigil, fast, and prayer. They were solemnly divest- 
ed of the brown frock, which was the appropriate 
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Chivalry. dreM of the iihd having been batlipd, as a 

^ivmbol of purifici^lbn of Tiearf^ they were attired in 
the ricber gart) appropriate to J^igbthood. They 
mre then aoleraaly invested with the appropriate 
arms of a knight ; and it was not unusual to call the 
attention of tne novice to a mystical or allegorical 
explanation of each piece of armour as it was 
put on. These exhortations consisted in strange 
and extravagant parallels betwixt the temporal 
and spiritual state of warfare, in which the me- 
taphor was liuntcd down in every possible shape. 
The under dress of the knight was a close jack- 
et of chamois leather, over which was pul the 
mail shirt, composed of rings of steel artificially 
fitted into each other, as is still the fashion in some 
parts of Asia. A suit of plate armour was put on 
over the mail shirt, and the legs and arms were de- 
fended in the same manner. Eveb this accumula- 
tion of (lerensive armour, was by some thought in- 
sufficient. In the combat of the Infantes of Carrion 
with the champions of the Cid, one of the former 
was yet more completely defended, and to little pur- 
pose. 

Onward into Perrand's breast, the lance's point is driven 
Full upon his breastplate, nothing would avail ; 

Two breastplates Ferrond wore, and a coat of mail, 

The two are riven in sunder, tlie tliird stood him in stead. 
The mail sunk in his breast, tlie mail and tlie spear head ; 
The blood burst from hia mouth, that all men thought hitn 
dead.* 


distinguish themselves. Such being the solemnities Gldvaliy. 
with which knighthood was conferred, it is no won- 
der tliat the power of conf^eiring it should,. in peace 
as well as in war, be almost confined to sovereign 
princes, or nobles who nearly equalled them in rank 
and independence. By degrees these restrictions 
were drawn more and more close, and at length it 
was held that none but a^sovereign or a commander- 
in-chief, displaying the royal banner, and vested with 
plenary and vice-regal authority, could confer the 
degree of knighthood. Queen Elizabeth was parti- 
cularly jealous of this part of her prerogative, and 
notliing more excited her displeasure and indigna- 
tion against her favourite Essex, than the profuse- 
ness with which he distnbuted the honour at Cadiz, 
and afterwards in Ireland. These anecdotes, Iiow- 
,^er, belong to the decay of chivalry. 

The knight had several privileges of dignity and Ahtw nr.a 
importance. He was asso^i^d into a rank wherein I'lixJigos 
kings and princes were in one sense only his equals. Kmglit 
He took precedence in war and in counsel, and m us 
addressed by the respectful title of Messirc in 
French and Sir in English, and his wife by that of 
Madame and Dame. A knight was also, in point of 
military rank, qualified to command any body of men 
under a thousand. His own service was performed 
on horsebnek and in complete armour, of many va- 
rious fashions, accqrding to the taste of the ^%arriors 
and'the fashion of the age. Chaucer has enumerated 
some of these varieties. 


The novice being accoutred in his knightly ar- 
mour, but without helmet, sword, and spurs, a rich 
mantle was flung over him, and he was conducted in 
solemn procession to the church or chapel in which 
the ceremony was to be performed, supported by 
his godfhthers, and attended with as much pomp as 
circumstances admitted. High mass was then said,, 
and the novice, advancing to the altar, received from 
the sovereign the accolade. The churchman pre- 
sent, of highest dignity, often belted on his sword, 
which, for that purpose, had been previously de-* 
posited on the altar, and the spurs were' some- 
times fastened on by ladies of quality. The oath 
ciiiyalry was then taken, to be loyal to God, the 
and the ladies. Such were the outlines of the 
ceremony, which, however, was varied according 
to circumstances. A king of Portugal knighted bis 
son in presence of the dead body of the Marquis of 
Marialva, slain in that day *6 action, and impressively 
conjured the young prince to do his duty in life and 
death like tlie good knight who lay dead before 
him. Alms to the poor, largesses to the heralds 
and fdfaiBlrels, a liberal gift to the church, were ne- 
eossaiy accompaniments to the investiture of a per- 
son of rank. The new made knight was conducted 
fromihe church with music and acclamations, and 
usually mounted his horse and executed some curvets 
"in jpesence of the multitude, couching|iis lance, and 
.^rondiidiing it as if impatient to open ..n knightly ca- 
reer.^ It Wds at such times, also, that the most splendid 
tourjuuneDts were executed, it being expected that 
the young kii%hts would display the utmost efforts to 


With him thcr wenten knighto many on. 

Som wol ben armed in an naberpnin, 

And in a brest plate, and in a gipon ; 

And eom wol have a paiz of plates large ; 

And som wol have a priuc slield, or a targe ; 

Borne wol ben anned on his Icgges wele, 

And have an axe, and some a mace of stele* 

Thcr n'U no newe giiiso, that it n'as old. 

Armed they weren, as 1 have you told, 

Eveiich after his opinion.” 

The weapons of offence, however, most appropri- 
ate to knighthood were the lance and sword. They 
had frequently a battle axe or mace at their saddle- 
bow, a formidable wer.pon even to men shcatlied in 
iron like themselves. The knight hud also a dagger 
which he used when at close quarters. It was called 
the dagger of mercy, probably because, when un- 
sheathed, it behoved the antagonist to crave mercy 
or to die. The management of tlie lance and of the 
horse was the principal requisite of knighthood. To 
strike the foeman either on the helmet or full upon 
the breast with thfe point of the lance, and at full 
speed, was account!^ perfect practice ; to miss him, 
or to break a lance '^ross, t. e. athwart the body of 
the, antagonist, without striking him with the point, 
was accounted ah , awkward failure ; to strike his 
horse, or to ^ hurt bis person under the girdle, 
was conceived a foul or feloh action, and could 
only be excbsed by the huny of a general encoun- 
ter- Wh^ the knights, from the nature of the 

f ^rbnnd^ or tatber circumstances, alighted to fight on 
oot, tltojr ^ed to cut some part from tbe length of 
their spears, in order to render them more manuge- 


^ See TranslatioRS from Spanish roetricai Romahee do the sulyecP 
Southqy's Cid. 


Cid appended to Mr 
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^hivaUy- able, like -the pikes used by infaotiy. But their 
most formidable onset wos w^heo mounted and ‘‘ in 
host/' They seem then to have formed squadrons 
not unlike the present disposition of cavalry in the 
' field,— their squires forming Uie rear- rank, and per- 
forming the part of serrefilea* As the horses were 
trained in the tourneys and exercises to run upon 
eucli other without flinching, the shock of two such 
bodies of heavy-armed cavalry was dreadful, and the 
event usually decided the battle ; fof, until the Swiss 
showed the superior steadiness which could be exhi- 
bited by infantry, all great actions were decided by 
the men at arms. The yeomanry of England, in- 
deed, formed a singular exception*; and, from the 
dexterous use of the long bow, to which they were 
trained from infancy, were capable of withstanding 
and destroying the mail-clad chivalry both of Franck , 
and Scotland. Their shafts, according to the exag- 
gerating eloquence of a monkish historian, Thomas of 
Walsinglmni, penetrated steel coats from side to side, 
transfixed helmets,- iCnd even splintered lances and 
pierced throiigli swords ! But, against every other pe- 
destrian adversary, the knights, squires, and men-at- 
arms liud the most decided advantage, from their im- 
penetrable armour, the strength of their horses, and 
the fury of their onset. To render success yet 
more certain, and attack less hazardous, the horse, 
on the safety of which the riders so much depended, 
was armed en-barbe, as it was called, like himself. 
A masque made of iron covered the animal's face and 
cars; it had a breast-plate, and armour for the 
croupe. The strongest horses were selected for this 
service ; they were generallv stallions, and to ride a 
marc was reckoned base and unknightly. 

To distinguish him in battle, as his face was 
hid by the helmet, the knight' wore above his ar- 
mour a surcoat, as it was caljed, like a herald's coat, 
on which his arms were eiwlazoned. Others had 
them painted on the shield, a small triangular buck- 
ler of light wood, covered with leather, and sometimes 
plated with bteel, which, as best suited him, the 
knight could either wield on Ills Icfl arm, or suffer to 
Iiang down from his neck, as an additional defence 
to his breast, when the lefl hand was required for 
the management of the horse. The shape df these 
shields is preserved, fa^flg that on which heraldric 
coats are most frequently blazoned. But it is some- 
thing remarkable, that no one of those heater * shields 
has been preserved in the Tower, or, so far as wo 
know, in any English collection. , The 'tielmet was 
surmounted by a crest, which theft knight adopted 
after his own fancy. There wa^eadly offence taken 
if one knight, without right, burned the armoTial 
bearings of another ; nnff history is full of disputes 
on that head, some of which termi^ted fatally. The 
heralds were the persons appealed to on these occa- 
sions, when the dispute was carried on in peace, and 
hence flowed the science, ftait Vas €a)Mi, of herald- 
ry, with all its fantastic niceties. degrees die 
crest ftnd device became also herreditafy, as well as 
the bearinga on the shield. In addition to his armo- 
rial bearings, the knight distingOlshefl j^mself in bat- 
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tie by shouting out bis w-cry, which wis echoed Chivsliy. 
by his followers.' It was usu^ly the name of some' 
favourite saint, united with that of his own family. 

If the knight had followers under his command, th^ 
re-cchoed his war- cry, and rallied round his pennon 
or flag at the sound. The pennon difivred from the 
penoncel, or triangular streamer which the squire was 
entitled to display, being double the breadth, and in- 
dented at the end like the tail of a swallow. It pre- 
sented the appearance of two penoncels united at 
the end next the stuff, a consideration which was not 
perhaps out of view in determining its shape. Of 
course, the reader will understand that those knights 
only diimlayed a pennon who had retainers to sup- 
port and defend it, the mounting this ensign being a 
matter of privilege, not of obligation. 

Froissart's heart never fails to overflow when 
he describes thw encounter , of a body of men at 
arms, arrayed in the manner we have described ; he 
dwells with enthusiasm on the leading circumstan- 
ces. The waving of banners and pennons, the 
dashing of spurs into the sides of chargers, and 
their springing forward to battle ; the glittering of 
armour, the glancing of plumes, the headlong shock 
and splinteriug of the lances, the swords flashing 
though the dust over the heads of the combatants, 
the thunder of the horses* feet and the clash of ar- 
mour, mingled with the war-cry of the com- 
batants and the groans of the dying, form the 
mingled scene of tumult, strife, and death, which the 
Canon has so frequently transforred to his chivalrous 
pages. 

It was not in war alone that the adventurous knight 
was to acquire fame. It was his duty, as we have 
seen, to seek adventures throughout the world, where- 
by to exalt his own fame'and the beauty of his mis- 
tress, which inspired such deeds. In our remarks 
upon the general spirit of the institution, we have 
already noticed the frantic enterprizes which were 
seriously undertaken and punctually executed by 
knights desirous of a name. On these occasionii, 
the undertaker of so rash an enterprize oi^en owed 
hit life to the sympathy of bis foes, who hod great 
respect for any one engaged in tiie discharge of a 
vow of chivalry. When Sir Robert Knowles passed 
near Paris, at the head of an English army, in the 
reign of ^Edward 111., the following remarkable inci- 
cent rook place : 

Now it happened, one Tuesday morning, when 
the English began to decamp, and had set fire tg all 
the villages wherein they were lodged, so that the 
fires were distinctly seen from Paris, a knig^lit of 
their army, who had made a vow, the preceding 
day, that he would advance as far as the harriers and 
strike them with his lance, did not broak lus oath, 
but set off with his lance in his hand, his target on 
his neck, and completely armed except his. helmet, 
and, spurring his steed, was followed by his squire 
on another courser, carrying the helmet. When 
he approached Paris, he put on the helmet, which 
his squire laced behind. He then galloped away, 
sticking spurs into lus horse, and advanced prancing 


So callc''' i)ed|ttsc re^mbling in shape the heated 6f,a smoothing-iron, . < 
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■Cto flliy. ^0 ttrffie the barriera. They trere tlien open, and 
the lords and iiarohi ^hin imagined he intended to 
enter the town ; hut he did not so mean, for hav- 
ing rtruck the ghtca according to his vow, he 
checked his liorse and turned about. The French 
knights who saw him tlius retreat, cried out to 
him, ‘ Get away \ get away ! tliou hast well ac- 
^itted thyself/ As for the name of this knight, I 
am ignorant of it, nor do I know from what country 
ho came ; but he bore for his arms gults a deux 
fousses noir, with une bordure noir non endentte. 

** However, an adventure befel him, from which 
he liad not so fortunate an escape. On his return 
- he met a butcher on the pavement in the suburbs, a 
very strong man, who hud noticed him as he had pas- 
sed him, and wlio had in Ids hand a very sharp and 
heavy hatchet with n long handle. As the knight was 
returning alone, and in a careless manner, the valiant 
butcher came on one side of him, and gave him such 
a blow between the shoulders, that he fell on his 
horbe’s neck : he recovered himself, but the butcher 
repeated the blow on his head, so that the axe en- 
tered it. The knight, through excess of pain, fell 
to the earth, and the horse galloped away lo the 
squire, who was waiting for his master in the Helds 
at the extremity of the suburbs. The squire caught 
the courser, but wondered w'hat was become of his 
master ; for he had seen him gallop to the barriers, 
strike them, and then turn about to come back. He 
therefore set out to look for him ; but he had not 

S rone many paces beibre he saw him in the hands of 
our fellows, who were beating him as if they were 
hammering on an anvil. This so much Iriglitencd 
the squire, that he dared not advance further, for he 
saw he could not give him any effectual assistance ; 
he therefore returned as speedily as he could. 

** Thus was this knight slain : and those lords who 
were posted at the barriers had him buried in holy 
ground. The squire returned to tlie army, and re- 
lated the misfortune which hod befallen his master. 
All his brother-warriors were greatly displeased 
thereat."’ (Johnes’s Froissart, Vol. II. p. 68.) 

An equally singular undertaking was that of Ga- 
legzzo of Mantua, as rehearsed by the venerable 
Doctor f^aris de Putco, in lii^, treatise De Duello et 
re Miliiari, and by Brantome in his Essay on Duels* 
Queen Joan of Naples, at a magnificent feast given 
in her castle of Gaeta, had given her hand to Go- 
leazzo, for the purpose of opening tJie ball. The 
dance being finished, the gallant knight kneeled 
down before his royal partner, and, in order to make 
fitting BCknowiedgmcnt of the high honour due 
him, took a solemn vow to wander through the 
.world wherever deeds of arms should be exercised, 
and not to rest until he had subdued two valiant knights, 
and had presented them prisoners at her royal foot- 
stool, to be disposed of 'at her pica^surc. According- 
a year spent in visiting var'^s scenes of 
aCtidii io Brittany, England^ . France, burgundy, and 
elseMtere, he returned like a falcon with his p^ in 
his clutch, iiml presented two prisoners of knightly 
rank to Quain^Joan. The queen received the gifl 
very graciously ; and, dccUning to avail herself of 
the right she had to imM|0 rigorous conditions on 
the captives, .sh^ygnve them ij^ty without ransom, 


and bestowed, on them, over and above, several marks Chivatiy. 
of iibcrality. For this she is highly extolled by Bran- ' 
tome and Dr Paris, who take the opportunity of cen- 
suring the very opposite conduct of the Canons of 
Saint Peter’s Church at Rome, upon whom a cer^ 
tain knight had bestowed a prisoner taken in single 
combat. Tliese ungracious churchmen received the 
gift as .if it had been that of a wild beast for a me- 
nagerie, permitting the poor captive the freedom of 
the church indeed, but prohibiting him to go one 
step beyond the gate. In which condition, worse 
than death, they detained the vanquished knight fur 
some time, and were justly blamed, as neither under- 
standing Christian charity nor gentleman-likc cour- 
tesy. 

We return to consider the duties of a knight. His 
natural and proper element was war. But in time 
of peace when there was no scope for the fiery spi- 
rit of chivalry, the knights attended the tourneys 
proclaimed by different princes, or, if these lunusc- 
nients did not occur, they themselves undertook 
feats of arms, to. which they challenged all coin])cti- 
tors. The nature of these challenges will bcbesi un- 
derstood from an abridged account ofthtr/^fl.v d'armes, 
called the Justs of Saint Inglehert, or Snndyng 
fields. This emprize was sustained by three gal- 
lant knights of France, Bou^icaut, Ueyiiold de Roy, 
and Saint Py or Saimpi. Their articles bound tli«.ni 
to abide thirty days at Saint Inglebert, in the marches 
of Calais^ there to undertake the encounter of all 
knights and squires, Frenchmen, or strangers, who 
should come hither, for the breaking of five spears, 
sharp, or with rockets, at their pleasure. On their 
lodgings they hung two shields called of peace and 
war, with their ariporial blazons on each. I’he 
stranger desiring to just w'as invited to come or send, 
and touch which shield, he would. The weapons of 
courtesy were to be employed if he chose tlic shield 
of peace, if that of war, tlie defenders were to give 
him the desired encounter with sharp weapons. 

The stranger knights were invited to bring some no- 
bleman with them, to assist in judging the field, and 
the proclamation con^^ludes with an entreaty to 
knights and squires strangeis, that they will not hold 
this offer as made for any pride, hatred, or ill-will ; 
but only that the challengers do it to have their ho- 
nourable company and acquaintance, which, with 
their whole heart, they desire. They were assured 
of fair field, without fraud or advantage ; and it 
was provided, that the shields used should not be 
covered with iron or steel. The French King was 
highly joyful of this gallant challenge (although 
some of his council doubted the wisdom of permit- 
ting it to go forth), and exhorted the cliallcngers to 
regard the honofirof their prince and realm, and 
spare no cost at the solemnity, for which he was will- 
ing to contribute ton thousand franks. A number of 
knights and ^squires came from England to Calais to 
accept this gallant invitation ; and at the entrance of 
the fresh and joly month of May,” the challengers 
pitched thre^ green pavilions in a fair plain between 
Calais and the Abbey of Saint Inglebert. Two shields 
hung before each paie |jpn,w itfi tlie arms of the ow ner. 

On the Slst of tS^RflTith of May, as it had been 
proclaimed, the tfareeStja ^h ts were properly armed 
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Oliivalrj. and their horses properly, inddled, according to the 

* laws of the tournament. On the same day, those 
knights who were in Calais sallied ibrth, either as 
spectators or tilters, and, being arri?ed at the spot, 

• drew up on one side. The place of the tournament 
was smooth, and green with grass. 

8ir John Holland was the first who sent his squire 
to touch the war-target of Sir Bou^icuut, who in- 
stantly issued from his pavilion completely armed. 
Having mounted his liorse, and grasped his spear, 
which was stiff and well steeled, they took their dis- 
tances. When the two knights had for a short time 
eyed each other, they spun-ed their horses, and met 
lull gallop with such a force that Sir Bou^icaut 
pierced the shield of the Earl of Huntingdon, and 
the point of his lance slipped along bis arm, but 
without wounding him. The two knights, having 
passed, continued their gallop to the end of the list. 
Tiiis course was much praised. At th^ second 
course, they hit each other slightly, but no harm was 
done ; and their horses refused to complete the third. 

The Earl of Huntingdon, who wished to continue 
tlic tilt, and was heated, returned to his place, ex* 
pectieg that Sir Bou^icaut would call for his lance ; 
but he did not, and showed plainly he would not that 
day tilt more with tlie carl. Sir John Holland, see- 
ing this, sent his squire to touch the war-target of 
the Lord de Saimpi. This knight, who was waiting 
fo*- the combat, sallied out from his pavilion, anci 
took his lance and shield. When the carl saw he 
was ready, he violently spurred his horse, as did the 
Lord de Saimpi. They couched their lances, and 
pointed them at each other. At the onset, their 
horses crossed; notwithstanding which, tliey met; 
but by this crossing, which was blamed, the earl was 
unlielmcd. He returned to his people, who soon re- 
belmed him ; and having resumed their lances, they 
met full gallop, and hit each other with such a force 
in the middle of their shields, they would have been 
unhorsed had they not kept tight seats by the pres- 
sure of their legs against their horses’ sides. They 
went to the proper places, where they refreshed 
themselves, and took breath. 

Sir John Holland, who had a great desire to shine 
at this tournament, had his helmet braced, and re- 
grasped his spear ; when the Lord de Saimpi, seeing 
him advance on the gallop, did not decline meeting, 
but, spurring his horse on instantly, they gave blows 
on their helmets, that were luckily of well-tempered 
steel, which made sparks of fire fly from them. At 
this course, the Lord de Saimpi lust his lielmet ; but 
the two knights continued their career, and reamed 
to their places. 

This tilt was much praised, and the English and 
French said, that the Earl of Huntingdon, Sir Bou- 
fpicaut, and the Lord de Saimpi, had excellently well 
justed, without sparing or doing themselves any da- 
mage. The Earl wished to break another lance in 
honour of his lady, but it was refused him. He 
then quitted the lists to make room for otherSi for 
he had run his six lances with such ability and cou- 
rage as gained him praise from all Bides." (Johnes’s 
^roissartf Vol. IV. p. hAS.) 

The other justs were Pfir.>:rjplished with similar 
spirit. Sir Peter Courtney, S*/ John Russelli Sir Pc* 
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tor Sherburn. Sir William Clifton, and otfier Englitli OhiwhT. 
knights, sustaining the honour of their country against ' “ “ 
the jTencli, who behaved with tlie greatest gallantry ; 
and the whole was regarded as one of the most gallant 
enterpiizes which had been fulfilled for some time., 

Besides these dangerous amusements, the unset- 
tled and misruled state of things during the feudal 
times, found a gentle knight anxious to support 
the oppressed and to put down injustice, and, agree- 
ably to his knightly vow, frequent opportunities to 
exercise himself in the use of arms. There was 
everywhere to be found oppressors to be chastised, 
and evil customs to be abolished, and the knight’s 
occupation not only permitted, hut actually bound 
him to volunteer his services in such cases. We 
shall err greatly if we suppose that the adventures 
told in romance, are as fictitious as its magic, its 
dragons, and its fairies. The machinery was indeed 
imaginary, or rather like that of Homer, it was 
grounded on the popular belief of the times. But 
the turn of incidents re^mbled, in substance, those 
which passed almost daily under the e^e of the nar* 
rator. Even the stupendous feats ot prowess dis* 
played by the heroes of these tales, against the most 
overwhelming odds, were not without parallel in the 
history of the limes. When men fought hand to 
hand, the desperate exertions of a sin^c champion 
well mounted and armed in proof, was sometimes 
sufficient to turn the fate of a disputed day, and the 
war-cry of a well known knight, struck terror further 
than his arms. The advantage possessed by such an 
invulnerable champion over the half-naked infantry 
of the period, whom he might pursue and cut down 
at his pleasure, was so great that, in the insurrection 
of the peasants called the Jacquerie^ the Earl of Foix 
and the Captal de Buchc, their forces not bein^ 
nearly as one to ten, hesitated not to charge these 
disorderly insurgents with their men at arms, and 
were supposed to have slain nearly seven thousand, 
following the execution of the fugitives with as little 
mercy as the peasants had showed during the brief 
success of their rebellion. 

The right which crown-vassals claimed and ex* ' 
ercised of imposing exorbitant tolls and taxes 
within their domains, was often resisted by the 
knights errant of the day, whose adventures, in 
fact, approached much nearer to those of Don 
Quixote than perhaps our readers oi-e aware of. 

For although the knight of La Mancha was, per- 
haps, two centuries too late in exercising his o£Bce of 
redresser of wrongs, and although his heated imagi* 
nation confounded ordinary objects with such as 
were immediately connected with the exercise of 
chivalry, yet at no great distance from the date of 
the inimitable romance of Cervantes, real circum* 
stances occurred, of a nature nearly as romantic as 
the achievements which Don Quixote aspired to exe* 
cute. In the more ancient times, the wandering 
knight could not go far without finding some gentle- 
man oppressed by a powerful neighbour, some captive 
immured in a feudal dungeon, some orphan depriv* 
ed of his heritage, some traveller pillaged, some 
convent or church violated, some lady in need of 
a champion, or some prince engaged in a war 
with a powerful adversary, all of which incidents 
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Chiv alry, funiished fit occasion for the exercise of his valour. 
By degrees, as order became more generally esta- 
blished, and the law of each state began to he strong 
enough for the protection of the subject, the inter- 
ference of these self-authorized and selfdepcndtut 
champions, who besides were, in all |)robahility, nei- 
ther the most judicious or moderate, suppo^'ing them 
to be equitable, mediators, became a nuisance rather 
than an assistance to civil society ; and undoubtedly 
this tended to produce those distinctions in the order 
of knighthood which we are now to notice. 

DifTerent The most ancient, and originally the sole order of 
knighthood, was that of the Knight Bachelor. This 
was the proper degree coni'erred by one knight on 
another, without the interference either of prince, 
noble, or chureiiman, and its privileges and duties 
approached nearly to those of the knight-errant. 
Were it possible for human nature to liavc acted up 
to the pitch of merit required by the statutes of chi- 
valry, this order might have proved for a length of 
time a substitute for imperfect policy, — a remedy 
against feudal tyranny, — a resource for the weak when 
oppressed by the strong. Unquestionably, in many in- 
dividual instances, knights were all that we have de- 
scribed them. But the laws of chivalry, like those of 
the ascetic orders, while announcing an high lone of 
virtue and self-denial, unfortunately aftorded the 
strongest temptations to those who professed its vows 
to abuse the character which they assumejd. Tlio de- 
gree of knighthood was easily attained, and did not 
subject the warrior on whom it w as granted to any par- 
ticular tribunal in caseof his abusing the powers w hich 
it conferred. Thus the knight became, in many in- 
stances, a wandering and licentious soldier, carr 3 dng 
from castle to castle, and from court to court, the offer 
of his mercenary sw'ord, and frequently abusing his 
character to oppress those w hom his oulli bound him 
to protect. The licence and foreign vices imported 
by those who had returned from the crusades, the 
poverty also to which noble families were reduced by 
these mtal expeditions, ail aided to throw the quality 
of knight-bachelor lower in the scale of honour, 
when unsupported by birth, w ealth, or the command 
of followers. 

The poorest knight-bachelor, however, long conti- 
nued to exercise the privileges of the order. Thoir 
title of bachelor (or Bas Chtnmlkr^ according to the 
best derivation), marked that they were early held in 
inferior estimation to those more fortunate knights 
who had extensive lands and numerous vassals. They 
cither attached themselves to the service of some 
prince or rich noble, and were supported at their ex- 
pence, or they led the life of more adventurers. 
There were many knights, who, like Sir Uaudwin in 
the romance of Partenopex de Blois, subsisit^d by 
passing from one court, oamp, and tournament, to 
another, and contrived, even by various means open 
to persons of that profession, to mai*|ain, at least 
for a time, a fair and goodly appearanoe. 

So ndtng, they o*crinke an errant kniglit 

Well liLiJiod, and large of limb, Sir r.audwin bight; 

llt> noj tvf c2Uktlc nor ol' land was lord,' 

he vcapkl the harvest of llic swonl: 

A^v^ iv>v not more on lame than profit bent, 

Uodv with blythe heart unto tho Umnuuuent, 


For cowardice he held it deadly sin, 

. And sure his mind and bearing were akin. 

'I'hc face an index to the soul within, 

It seem’d tlint he, such pomp his train bewray’d, 

Had shap'd a go(^y fortune by his blade ; 

His knaves were, point device, m livery dight, 

With siimpter-nags, and tents for shelter in tlic night 

These bachelor knights, as Mr Rose has wx‘11 de- 
scribed Sir Gaudwin, set their principal store by va- 
lour in battle, and perhaps it was the only quality of 
chivalry which they at all times equally prized and 
possessed. Their boast was to be the children of 
war and battle, living in no other atmosphere but 
what was mingled wuth the dust of conflict and the 
hot breath of charging steeds. A “ gentle bachelor'’ 
is so described in one of the Fabliaux translated by 
Mr Way : 

Wliat gentle baclulor is he, 

Svvord-begot in lighting Held, 

Hock’d and cradled in a shield, 

Whose infiint food a helm did yield.” 

H is resistless gallantly in tournament anil battle, — 
the nipidiiy with which he iraversed lantl and sea, 
from England to Switzerland, to be present at eaelj 
remarkable occasion of action, — with his hardihood 
in enduiing every sort of privation, — and his gene- 
rosity in rewarding minstrels and heralds, — his life 
of battle and turmoil, — and liis deeds of strength 
and fame, — are all enumerated. l#ut we hear no- 
thing of Ids redressing wrongs, or of his protecting 
tlie oppressed. Tlie knight-bachelor, according to 
this picture, was a valiant pri/.c-lighter, and lived by 
the exercise of his weapons. 

In war, the kitight-bachelor had an opportunity of 
maintaiiiiiig, and even of enriching himself, if fortu- 
nate, by the ransom of such prisoners as lie happen- 
ed to make in battle. If, in this way, he accumu- 
lated wealth, he frequently employed it in levying 
follouers, whose assisUince, with his own, he hired 
out to such sovereigns as were willing to set a suf- 
ficient price on his services. In time of peace, the 
tournaments aftorded, as we have already observed, 
a certain means of income to these adventurous 
champions. The horses and arms of the knights 
who succumbed on such occasions, were forfeited to 
the victors, and these ilie wealthy were always wil- 
ling to reclaim by a payment in money. At some 
of the achievements in armSy the victors had the 
right, by the conditions of the encounter, to impose 
severe terms on the vanquished, besides the usual 
forfeiture of horse and armour. Sometimes the un- 
successful combatant ransomed himself from impri- 
sonment, or other liard conditions, by a sum of mo- 
ney ; a transaction in which the knight-bachelors, 
such as we have described them, readily engaged. 
' These adventurers used to call the sword whicti they 
used in tourneys, gagne^pain^ or brcad-wunner, 
as itinerant fiddlers of our days denominate their in- 
struments. 

Dont i fst gaigne-pain nomine 
Car par li est gagnies li pains. 

Pclcrittiigc du Mcnidc, par Guigncville. 

Men of such roving and military liabita, subsisting 
by mi ans so precarious, and Whig under little or no 
restraint from law's, ^from (lie social system, were 
frequently dangerouwnlfTurbulent mcmbcTS of the 
commonwealth. Even^i^surper, tyrant, or rebel. 
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Chivali7. found kni^IUs liachelors to espouse his cause in num* 
“ ^ 'hers proportioiu'd to his means of expenditure. They 
were pn‘cise!y the “ landless resolut(‘s,” whom any 
adsentmer of miliUuy fame or known enterprise 
could easily collect 

I'(jr food mid diet to some ciilcrjirisc 
Tli.il liitlli a stoiiKuli iii’t.” 

Sometimes knight.^ uere found who placed thcni- 
pclves directly in opposition to all law and ^ood or- 
der, headed independent hand:' of depnalator^, or, 
to sjnak plainly, of robbers, .seized ujion some eastlc 
as ii place oC temporary retreat, and laid waste the 
covmlry at their pleasure. In the dismderly reij^ns 
of Stephen and of King John, iiiuii} such li adeis of 
haudilti were fouiul in Kngland, And I'rance, in the 
reign of John and his successors, was almost de- 
. troyt^d hy them. Many of these leaders were 
knights, or Sijuires, and almost all prettaidcd that 
in their lawh ss licenci' they only exercised the rights 
ol' ehivtihy , wiiich permitted, and even vaijoined, its 
vot.anes id n. ike war without any aulhorily hut theii 
own, whenever a fail cause of (|uarrcl ot(‘urs. 

'I'he.'.e eireumslances broughl the profession of 
knight hatlnlor inlo suspicion, as, in olhi'r eases, 
the |)overl\ o( lho^e who held the honour ex- 
posed it to < out. nipt in their person. The swoid 
did not rdways reap a good harvest; an eiiterjiiise 
a.s unfortunate, or a knight was discomfited. In 
aucli cii\‘um>tanees, he was obliged to sell his arms 
and horse, and endiiie all the .scorn which is attach- 
ed to poverty. In the heavitifiil lay ol‘ Laii\al, and 
in the I’ori esponding tale of (iiuchni, the story 
opeii.s with the picture of tlic hero leduced to indi- 
gence, diinru'd by his landlord, and exposed to con- 
lempl by Ins beggarly equipment. And when 
John de \benne and Iiis hVencIi nu‘n at arms, re- 
turned from Scotland, disgusted with the ])Ovcrty 
and ferocity of their allies, without having had any 
o])portunity to become wealthy at the expence of 
the Kngli.sh, and compelled before their dejiarture 
to give satisfaction tor the insoleneics whicli they 
committed towarils the inhabitants, “ divers kniglits 
and squires had pas>age and .*'0 returned, some into 
Idandeis, and as wind and weather Avould drive 
them, without horse and harness, right ))Oor and 
feeble, cursing the day that ever they came into 
Scotland, saying that never man hud so hard a voy- 
age.” (Berner’s Frois^ai'tj Vol. II. (reprint) p. JiJ.) 
The frequent prohibition of tournaments, both hy 
the chuich and by the more peaceful .sovereigns, 
had also its necessary effeet in impoverishing the 
knights bachelors, to whom, as we have seen, these 
exhibitions afforded one principal means of KujL)si.st' 
ence. This is touched upon in one of the Trench 
/hblir/in, as j^aitly the cause of the poverty of n 
chevalier, whose distresses are ihus enumerated: 

l.ihlcn while I lell 

How lliis kiiiglit in fortune full : 

Ijiiulh noi vinevtirds laul he m-ne, 

Juhls anil war hiti living won; 

lH nil liorsebai'k could he jirancc, 

Boldly loiihl )!•• hveak a Inncu, 


Well he knew cacli warlike use ; Thivalry. 

But there came .t lime ot truce, 
l*eaceful w.'o. the hind .inmnd, 

Nowhere hfurd u trunqiL't ^nund, 

It list the shield und l.ailchion hid, 
and tourney were forbid, 

AIJ Ills means of hvnig gone, 
i''rnMiic inanth' h.ul la- laSie, 

And 111 pawn li.id long been laid 
C.ip and in.inlK’ ol bnn-.ide. 

Harness ncli and chargi r ‘tmit. 

All were cat and dniiiKcn out.”* 

As the circumstances wliich wc have mentioned, 
tended to bring the order of k night hacliclor in 
many instances inlo contcinpl, the great and power- 
ful attempted to entrench thcin.scives within a circle 
which should he inaccessible to the needy advent ur- 
(‘ixs whom we have described. Hence the institu- 
tion of Knights B.iniitTcl was general]}^ received. 

The di.stinctiou betw ixt the knight banneret and the Knigl.i\ 
knight hacheJor wa^* nurely in military rank and pre- Biumcrrt, 
cedence, and the former may rather be accounted 
an institution of ]H>liey than of chivalry. The bache- 
lor (lisj)la\ed, or was entitled to display, a pennon or 
forked ensign. The knight banneret had the right 
of raising a proper hduner, from which his appella- 
tion was di rived. He held a middle rank, beneath 
the barons or great feudatories of the Crown, and 
above the knights hachelois. 'J'he banner from 
which he took lus title was a flag sijuarcd at the 
end, Avhicli liowtver in strictness was oblong, and 
not an exact .scjuarc on all the sides, which was 
the proper emblem of a haion. Du Tillet reports, 
that the C’ount de l.aval diailenged Sir Uauiil dc 
CouiHpieiis’ right to i.iise a sipiare banner, being a 
haiinei(‘r, and not a baron, and adils, tliat he was 
gener.ilJy ridiculed for this presimiplion, and called 
the knight w itli the sipiare I'lisign. 'J'lie circumstance 
of' the encroacliiiieiit plainly sliows, that the distinc- 
tion w'iis nut absolutely settled, noi liavc we found the 
ensign of the bannerets anywhere described except 
as being generally a square standard. Indeed, it w as 
only the pennon of the knight a little altered; for 
he who aspired to he a banneret received no higher 
gradation in chivalry, as attached to his person, and 
was inducted into hi.s new privileges, merely hy the 
commander in chief, upon the eve of battle, cutting 
off the swallow-tail or forked termination of the pen- 
non. 

In the ajipendix to Joinville's Memoirsy there i.s 
an essay on the subject ol the bannerets, in which 
the following account of them i.s ipjoted from the 
imcienl book of Ceremonies : 

“ C'oniiue uu bachelier peut lever bannicre, ct do- 
venir lianncret. 

“ (^uaiit un bachelier a grandement servi et suivy 
la guerre, ct ipic il a assez terre, ct que ’il puisse avoir 
gcutilshommcs, ms Immmes, et pour aceonipagncr 
sa^hannierc, il jieul llcitement lever hanniere, et non 
autreinent. Car nul lioinme nc doit porter, ne le\er 
bannicre cn hataille, s’il n’a du tnoins cinqunnte 
linmmes d’arnics, tous ses hoinmes et k-s arciners 
et arhaieslrier.s (|ui y appartieimenl. Ti s’il les a il 
doit a la premiere battaille, ou il sc irou\cra, ap- 


* .Si(‘ the .^iiginal in the rcpublicatiou of Barba/an s FabUauxy Vol. HI. p. ^ 0 . 
ruL. HI. rAKT I. * s 
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Cliivalry. porter iin pennon dc Bes armcJ', et Joit venir au 
conncstablc, ou aux tnarischaux, ou u cclui qui Bcra 
lieutenant de Tost pour le prince, requirer qu’il 
portc banniere; et &*il lui octroient, doit sommer 
Jes beraux pour tesmoignage, et doivent eouper la 
queue du pennon, etalors le doit porter et lever avant 
les autres bannicrcs, au dct^soubs dcs autres barons. 

There is this same ceremonial, in a chapter respect- 
ing the banneret, in these terms : 

“ C uninie sc doit inaintenir un banneret en ba- 
taille. 

Le banneret doit avoir cinquantc lances, ct les 
gens de trait qui y appartionnent : c est a sayoir les 
XXV. pour lui, et su bannieie garder. I'.t doit estre 
sa banniere dessoubs des barons. I'l s’il y a autres 
banniere ils doivenl inettre leurs banineivs a I’onneur, 
cliacLin selon son enclroK, et parcilleinent toiithonime 
qui porte bunnieie.” 

I'Voissart, always our best and most amusing au- 
thority, gives an account of the manner in whieh the 
celebrated Sir John Cliandos was made banneret l)y 
the Black Prince, before the battle of Navarete. 
The whole scene forms a striking picture ol an army 
of tlic middle ages moving to battle. Upon the pen- 
nons of the knights, penoncels ol tin? squires, and 
banners of the barons and bannerets, the army form- 
ed, or, in modern phrase, dressed its line. The 
usual word for the attack w^as, “Advance banners in 
the name of God and Saint George.” 

“ When the sun was risen, it was a beautiful sight 
to view these battalions, with their brilliant armour 
glittering with its beams. In this manner, tlicy near- 
ly approached to each other. The prince, with a 
few attendants, mounted a small hill, and saw very 
clearly the enemy marching straight towards them. 
Upon descending this hill, lie extended his line of 
hactlc in the plain, and then halted. 

“The Spaniards, seeing the English had halted, did 
the same, in order of battle ; then caeli man tighten- 
ed his armour, and made ready as for instant com- 
bat. 

“ Sir John Chandos advanced in front of tlic bat- 
talions with his banner uncased in his hand, lie 
presented it to the prince, saying, ‘ my lord, here is 
my banner ; I present it to you, that I may display 
it in whatever manner sliall be most agreeable to 
you ; for, thanks to God, I have now sufficient lands 
that will enable hie so to do, and maintain the 
which it ought to hold.’ 

The prince, Don Pedro being present, took the 
banner in his liands, which was blazoned with a sharp 
stake gules, on ii held argent; after having cut off 
the tail to make it square, he displayed il, and, re- 
turning it !o him by the handle, said, ‘ Sir John, I 
ceturn you your banner, God give you strength and 
lionour to preserve it.' 

“ Upon this, Sir John left the went back 

to his men, with the banner in lus hand, ‘ (jcntle- 
men, bcihold my banner and yours ; you will, there- 
fore, guard it as it becomes you.’ II is companions, 
taking the banner, replied with much cheerfulness, 


that ‘ if it pleased God and St George, they would t'lwvalry. 
defend it well, and act worthil}^ of it, to the utmost 
of their abilities.’ 

“ The banner was put into the hands of a worthy 
English squire, called William Allestry, who bore it 
with honor that day, and loyally acquitted himself in 
the service. The English and Gascons soon after 
dismounted on the heath, and assembled very order- 
ly together, each lord under his banner or pennon, 
in the same battle army as when they passed the 
mountains. It was delightful to see and examine 
these banners and pennons, with the noble army 
that was under them.” 

It should not be forgotten, that Sir John C!handos 
exerted himself so much to maintain his new honour, 
that, advancing too far among tlu* Spaniards, he 
was unhorsed, and, having grappled with a warrior of 
great strength, called Martin I'ei rand, lie fell under- 
most, and must have been slain had he not betlioiiglu 
him of liis dagger, with which he stabbed his gigan- 
tic antagonist, (.fohnes’s Froiasart^ V’ol. 1. j). 7^'t-) 

A banneret was expected to bring into the field 
at least thirty men-at-arms, that is, knights or 
squires mounted, and in complete order, al his own 
exponce. Each inan-at-arins, besides Iiis attendants 
on foot, ought to have a mounted crossbow^-man, 
and a horseman armed with a bow and axe. There- 
fore, the number of horsemen alone, who assembled 
under a banner, was at least three hundred, and, in- 
cluding followers on foot, might amount to a tliou- 
sand men. The banneret might, indeed, have ar- 
rayed the same force under a pennon, but liis accept- 
ing a banner bound him to bring out that number at 
least. There is no room, however, to believe, that 
these regulations wx'rc very strictly observed. 

In the reign of Charles VII., the nobles of France 
made a remonstrance to the King, setting forth, that 
their estates were so much wasted by the long and 
fatal wars with ICngland, that they could no longer 
support the number of men attached tO' the dignity 
of banneret. The companies of men-at-arms which 
had hitherto been led Ly knights of that rank, and 
the distinction beiw'een knights bannerets and knights 
bachelors, was altogether disused from thatperiod. * 

In England the title survived, but in a different sense. 

Those w'ho received knighthood in a held of battle, 
where the royal standard was displayed, were called 
knights banneret, Tliuf, King Edward VI. notices 
in his Journal^ that, after the battle of Pinkie, “ Mr 
Brian Sadler and Vane were made bannerets.” 

The distinction of banneret was not the only sub- roinpamonE 
division of knighthood. The special privileged fra- in Anns, 
ternitics, orders, or associations, of knights, using a 
particular device, or embodied for a particular pur- 
j)ose, require also to be noticed. These might, in 
part, be founded upon the union which knights were 
wont to enter to with each other as “ companions in 
arms,” than which nothing was esteemed mui'esucrcd 
The partners were united tor weal and woe, and no 
crime was accounted more infamous than to desert 
or betray a companion at arms. They liad the same 




* Sjft the works of Pasquier^ Du Tillet, Le Gcndrc, and other Il'ejjch antiquaries. 



cm V 

riiivalry. friends and the same foes;' and, as it was the genius 
of chivalry to carry every virtuous and noble scMiti- 
ment to the most fantastic extremity, the most ex- 
travagant proofs of fidelity to this engagement were 
■ often exacted or bestowed. The beautiful romance 
of* /Jinrs and Amclini, in which a knight sla 3 ^s his own 
child to make a salve with its blood to cure the le- 
])rosy of bis brother in arms, turns entirely on this 
extravagant pitch of sentiment. 

To this fraternity oidy two persons could, with 
propriety, hind themselves. 15ut the various orders, 
which iiad in view ])articiilar objects of war, or were 
as.ioclated under the authority of particular sove- 
reigns, were also understood to form a bond ol' alli- 
ance and brotherhood amongst themselves. 

'I'he great orders of tl>c 'I'l inplars and Knights- 
Ilospilaller!* of Saint John of Jerusalem, as well as 
that of tlie 'IViilonic Knights, \v(.»-e military associa- 
tions, formed, the former for defence of the Holy 
T.and, and the last lor conversion (by the edge of th(‘ 
fcivvord of course) of the ])agans in the ma-th of Eu- 
rope. I'lu V were managed by commanders or su- 
perintendents. and by a grand master, forming a sort 
of nnlitary re|)ublic, the individuals of which were 
undtTstood to have no distinct property or interest 
from the ordci in general. Hut the system and his- 
tory of these U'-sociations will be found under the 
prop(*r heads. It is he* v only necessary to notice them 
Cl' subdivisions of tlie knighthood, or chivalry of Eu- 
rope. 

Other subdivisions arose from the various associa- 
tions, also called orders, formed by the dilferent sove- 
reigns of Europe, not only for the natural purpose of 
drawing around their persons tlie flower of knight- 
hood, but ofti’ii with political view's of much deeper 
import. The romances which were the favourite read- 
ing of the time, or whiiJi, at least, like the servant 
in the comedy, the nobles “ had read to them/’ and 
which were on all occasions quoted gravely, ns the 
authentic and authoritative records of chivalry, af- 
forded the most respectable precedents for the for- 
mation of such fraternities under the auspices of so- 
vereign princes ; the Round Table of King Arthur, 
and the Paladins of C'harlemagne, forming case^ 
strictly in point. Edward HI., whose policy was 
equal to his love of chivalry, failed not to avail him- 
self of these precedents, not only for the exaltation 
of military honour and exercise of warlike leats, but 
questionless that be might draw' around him, and at- 
tach to his person, the most valiant knights from all 
quarters of Europe. For this purpose, in the year 
1344, he proclaimed, as well in Scotland, France, 
Germany, Hainault, Spain, and other I'oreign coun- 
tries, a.-' well as in England, that he designed to re- 
vive the Round Table of King Arthur, offering free 
conduct and courteous reception to all who might be 
disposed to attend the splendid justs to be held uj)on 
that occasion at Windsor Castle. This solemn fe^tl- 
vai, which Edward proposed to render annual, excit- 
ed the jealousy of Philip de Valois, king of France, 
who not only prohibited his subjects to attend the 
Round Table at Windsor, but proclaimed an oppo- 
site Round Tabic to be held by himself at Paiis. 
In consequence of this iiiforfercnce. the Festival 
of Edward lost some part of its etlebrity, and was 
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diminished in splendovir and froqueney of attendance. riii\:ilry. 
'J’iiis induced King Edward to establish the niemora- 
ble Order of the Garter, 'J'wenty-six of tlie most 
noble knights of England and Ciascony were admit- 
ted into this highly honourable association, the w'cll- 
known motto oi’ vvhieh {I Jon ij soit mal // pr?i^r) 
seems to apply to the misrepresentations which the 
Erench monarch might throw out respecting the Or- 
der ol* the (iarter, as he had already done concern- 
ing the festival of tlx? Round J’able. There was so 
much dignity, as well as such obvious policy, in se- 
lecting from the whole body of chivalry a seleci 
number of champions, to I'onn an especial fraternity 
under tlie immediate patronage of the sovereign ; it 
held out such a jtoweriiil sLimulns to courage and 
exertion to all v\hose eyes were fixed on so dignified 
a revvaid ol‘ anihftioii, that varioiiii orders w'cre speed- 
ily fonned in the dilltTcnt courts of Eiiroj?e, each 
having its own jieculjnr bailges, emblems, and sta- 
tutes. 'Fo enumerate lliese is tlie task of the herald, 
not of the historian, who is only called upon to no- 
tice their e.xisteni e and eliaraeter. The first elfeet 
of these institutions on the spirit of chivalry in ge- 
neral, was doubtless favoural)le, as holding forth to 
the knighthood an high and honourable prize of emu- 
lation. Hut when every court in Europe, however 
petty, hud its own peculiar order and ceremonial, 
while the great potentates established several ; these 
dignities became so common, as to throw into the shade 
the order of Knights Haehelois, the parent and proper 
degree of chivalry, in comparison fo which the others 
were mere innovations. The last distinction introdu- 
ced, w hen the spirit of chivalry was almost totally ex- 
tinguished, was the degree of Kniglit Haronet. 

The degree of Baronet, or of hereditary knight- BaronL-u 
hood, might have been, with greater proj)ricty, term- 
cil an inl'erior rank of noblesse, than an order of chi- 
valry. Nothing can be more alien I'rom the original 
idea of chivalry, than that knighthood could be be- 
stowed on an infant, who could not have deserved 
the honour, or be capable of discharging its du- 
ties. Hut the way had been already opened for 
this anomaly, by the manner in which the orders of 
foreign knighthood had been conferred upon chil- 
dren, and infants in nonage. Some of these honours 
were also held by right of blood ; the Dauphin of 
France, for examjde, being held to be born a knight 
Qjf the Holy Ghost, without creation ; and men had 
already long lost sight of the proper use and purpose 
of kniglithood, which was now regaided and valued 
only as an honorary distinction of rank, that imposed 
no duties, and required no qualifications, or period of 
preliminary noviciate. The creation of this new dig- 
nity, as is well known, was a device of James I. to fill 
those coffers which his folly and jiroliisiori had emp- 
tied; and although the pretextof a Nova Scotia, or oPan 
Ulster settlement, was used as the apology for the 
creation of the order, yet it was perfectly understood, 
that the real value given was the payment of a cer- 
tain sum of money. The cynical Osborne describes 
this practice of tlie sale of honours, which, in their 
origin, w ere designed as the lew^ard and pledge of 
chivalrous merit, with satirical emphasis. 

At this time the honour of knighthood, which 
antiquity reserved sacred, as the cheupcst and rcadi- 
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Chivdry. cst jewel to present virtue with, was prf)niisciiously 
laid on any head belonging to the yeoiiiiintlry (made 
addle through pride and a contempt of iheir ances- 
tor’s pedigree), that had but a couit IViend, or money 
to purchase the favour of tlie meanest able to bring 
him into an outward roome, when the king, the toun- 
tainc of honour, came downe, and was uninienupted 
by other businesse : in which ease, it was then le-^uall 
for liiin to grant a coniiniusion for the chamberlaine, 
or some other lord to do it.” 

Dcgnida- Having noticed thi' mode in which knightliood 

*^***‘‘ was conferred, and the various subdivisions ol the 

order in general, it is [iroper to notice the mode in 
which a knight miglii he degraded (rom his rank. 
This forfeiture might take place IVom crimes either 
actually (fommitted, or presumed by the law of arms. 
Tlie list of crimes for which a knight was actually 
liable to degradation coiresponded to his duties. As 
devotion, the lionoiir due to ladies, laloiir, truth, 
and loyalty, were the proper attributes of ciiivalry, — 
so heresy, insults or oppression of females, cowardice, 
falsehood, or treason, caused his degradation. And 
Heraldry, an art which might he said to hear the 
shield of Chivalry, assigned to such degraded knights 
and their descendants peculiar hearings, called in 
Blazonry abatements, though it may he doubted if 
these were often worn or displayed. 

The most common case of a knight’s degradation 
occurred in the appeal to the judgment of (iod by 
the single combat in the lists. In the appeal to this 
awful criterion, the combatants, whether personally 
concerned, or appearing as eluunpions, were under- 
stood, in martial law, to take on themaelvts the luM 
risk of all consequences. And, as the defendant, oi 
his cliampion, in ease of being overcome, was sub- 
jected to the punishment proper to the ciirne of 
wliich he was accused, so the apjjcJIant, if vanquish- 
ed, w'as, w’hether a principal or substitute, condemn- 
ed to the same doom to which his success w'ould have 
exposed the accused. Whichever combatant was a an- 
quished, he was liable to the penalty oi‘ degradation ; 
and, if he survived the combat, the disgrace to which 
lie was subjected was worse than death. His spurs u ere 
cutoff, close to his heels, with acook’s cleaver; his arms 
were bafted and reversed by the common hangman ; 
his belt was cut to pieces, and his sword hioken. 
Even Ill's horse showed his disgrace, the aruniars tail 
being cut off, close to the rump, and thrown 
dinigiiill. The death-bell tolled, and the funeral ser- 
vice was said, for a knight thus degraded, as for^fihe 
dead to knightly honour. And, if he fell in the ap- 
peal to the judg iient of (lod, the same dishonour 
was done to his senseless corpse. If alive, he was 
only rescued from death to be confined in the cloi- 
ster. Such, at least, were the strict rules of chival- 
ry, though the courtesy of the victor, or the clemency 
of the prince, might i*emit ilum in favourabie cases. 

Knights might also be d' gravled wn'iout combat, 
when conviettd of a heinous cn|nt\ In iSiow'e’s 
C/i; ow/c/e, we find the following minute ace‘'Unt of 
the degradation of Sir Andrew' Ilurelay, cn ated 
Earl of flarday by Edward II., hut afterwards ac- 
cused of traitorous correspondence with llohert the 
Bruce, and tried before Sh Anthony Lucy. 

“ He was Jedcle to tlie bane as an (*:irle niorthiJy 
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apparelled, with his sword girt about him. horsed, thiviiiry 
booted, and spurred, and unto whom Sir Antiiony 
spake in this manner. Sir Aiultcw (cjuolh lie) iJie 
King, for thy valiant service, liatli done ihee great 
honour, and made thee Ivarle of Carlile; since wliich 
tyme, thou, ns a tray tor to thy Lord the King, 
leddest his jicopic, liiat shoiiide have hoipe linii at 
the haltell of Heighland, awaie liy the county of 
Copland, and through iheearledom of Laneabter, by 
which ineanes, ou^^Lorde the King was discomfited 
there of the Scottes, tlirough thy treason and fulsc- 
nesse ; whereas, if lliou haddesl come betimes, he 
hadde had the victorie : and this treason thou com- 
niittedst for y*^ great suiiime oi golde ami silver that 
thou reeeivedst of James Howglasse, a Scot, the 
King’s enemy. Our Lord tlie King will, tlierelore, 
that the order of knighthood, by tiie w'incli lliou rc- 
celvcdst ail thine honour and wor.slnp nppon tHy ho- 
die, be brought to nought, and tli> slate undone, 
that other knights, of lower degri e, may alter thee 
bewaiuj, and take example trudy to serve. 

“ Then commanded he to hesne his spiirres from 
his heeles, tlien to break his sword o\er his Iiead, 
which the King had givim hun to kecjic ami defend 
his land therewith, when lie made him l.arle. After 
this, 1 h‘ h t unclothe him of Ins funi'd tahiinl, and ol 
his lioodc', of hia coale ofaimcs, a.ul also of his gir- 
dle: and when this was dom-, Sir Anthony sayde imto 
him, Andrewe (quoth he), now' ait thou no knight, 
hut a knave ; and, lor thy treason, the King will iliat 
thou shall he hanged and drawne, and th} ne Jiead 
smitten ofi‘ from tliy hodie, and burned before thee, 
and thy bodie quartered : and thy head being smitten 
off, afterwarde to be set upon London bridge, and 
th}^ foure quarters shall be sent info foiiru good 
tovvnes of EnglamI, tliat ail other miiy beware by 
thee. And as Anthony LiiC} hadde sa^di*, so was 
it done in all things, on the last daie ul October.’’ 

IH. \Vc arc arrived at the third point proposed in oi' 
our arrangenicnl, the causes, namely, of the decay 
and extinction of Chivalry, . . 

The spirit of ehivairy sunk gradually under » com- 
bination of ])hy8ical and moial causes; the first aris- 
ing from the change gradually introiluced into the 
art of war, and the last from the equally great alter- 
ation produced by time in the habits and modes of 
thinking in modern Europe. Chivalry began to ihiwn 
in the end of the tenth, and beginning oi the eleventh 
century. It blazed forth with high vigour during the 
Ibrusades, which indeed may he considered as exploits 
of national knight-errantry, or general ware, under- 
taken on the very princijiles wliieli actuated the con- 
duct of individual knights adventurers. But its most 
brilliant |)criod was during the w'ars between France 
and England, and it was unquestionably in those king- 
doms, that the habit of constant and honourable op- 
position, unembittered by rancour or personal hatred, 
gave the fairest opportunity for the exercise of the 
virtues required from him whom Chaucer terms a 
very peileet gentle kmgJit. Eroissait Irequcntly 
niukes allusions to the generosity exereiseil by the 
Erench and English to tlieir p^'soners, and eonirasts 
It with the dungeons t^VlucIi captives taken in war 
were consigned, both in Spam and Germany. Yet 
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( liivftlry. both these countries, and indeed every kiit^rdom in 
ICuropr?, partook ofllie spirit of Chivalry in a greater 
or loss (h‘groe; uod even iho Moors ol' Spam cauj^ht 
the cniuliilion, and hdil their orders ol knij^htliood 
• as ^ell as the Christians. But, oven during this 
splenditl period, various causes were silently operat- 
ing the future e\tiru:tion of the fi inie, which bla/.ed 
thus wide and hrif^htly. 

An important discovery, the invention of gun- 
powder had taken place, and beginning to be 

used in war, even when cliivah-y wa> m its higliest 
glory. It is said h^dward 111. Iiad field-pieces at 
the battle of Cressy, and the use of guns is mention- 
ed even earlier. But the tbree of gunpowder was 
long known and used, ere it made any maleiial 
cliange in the art of war. Tlie long-how conciniied 
to l)i‘ the f.ivourite, and it would seem the more for- 
mid.ible missile weapon, for well nigli two centuries 
after guns had been used in war. Still evi i-y sue- 
cesslve im[)rovoment was gradually rendering ihe in- 
vention of lire arms more perfect, and tiieir use more 
decisive of the late of oattle. In jiroportion as they 
came into general use, the suits of delensive armour 
btigiin to he less generally worn. It was (bund, that 
these cumhrcuis del’ences, however cllieient ngiiinst 
lances, swords, ami arrows, a Horded no eifeetaal pro- 
tection against lhe>e more forcible* missiles. I’lie 
armour of the knight was gradually curtailed to a 
light head piece, a cuiras'^, and the usual ilefenci’s of 
men -at arms. Complete h.iruess was only wmrn by 
generals and persons of high rank, and that rather, it 
would seem, as a point of dignity than for real utility. 
The young nobility ol‘ France, e'«peeiall\, tinal of tlie 
unwieldy steel coats in which rheir ancestprs sheath- 
ed themselves, artd adopted tlie slender and light ar- 
mour of the (jiTiiiim Reiters or mercenary cavalry. 
They also discontinued the use ol’ the lance; in both 
case-', contrary to the injaiulioiis of Henry IV. and 
^ the opinion of Sully. At lengih, the arms of the ca- 
valry were changed almost m every particular f’rom 
those which were proper to chivalry ; and as, in such 
cases, much depends upon outward show' and cir- 
CLimsUrice, the light armed eavaiier, who did not 
carry the weapons, or practice the exercises of 
knighthood, laid aside, ni the same time, the habits 
and sentiments peculiar to the order. 

Another change of vital importance, arose from 
the institution of the bands of gens-d’annes, or 
men-at-arms in France, constituted, us we have 
observed, expressly as a sort of standing army, 
to sup|)ly the pl.ice of I) mnerots, bachelors, s(|uires, 
and other militia of early times, it was in the 
year 14I}5, that (.’Imrles Vll. selected from the 
numerous chivalry of France, fifteen companies 
of men-at-arnis, called Lcs Compagnies d'()rdon- 
nance, to remain in perpetual pay and subordina- 
tion, and to enable the sovereign to dispense with 
tlie services of the tumultuary forces of chivalry, 
which, arriving and departing from the host at plea- 
sure, collecting their subsistence by oppressing the 
country, and engaging in i'requeiu brawls witli each 
other, raliier weakened than aided ihe cause they 
professed to Mip|)ort.* The regulated companies, 
which were subsiituied for these desultory hands, 


were ol a more permanent and manageable descrip- Chivaliy. 
tion. Each company contained an hundred inen-at- ' ^ ^ 
arms, and each man at-urri]i> was to be what was 
termed a lance ^arn}c^ that is, a mounted spearman, 

With his projier atfendants, being four areln m and a 
varlet, called a cow^f il/irr- Ihus, each company 
consisted of six hundred horse, and the lilieen bands 
amounted to filUen thousand cavalry, i he charge 
of national defence was-lhus transferred irom tin chi- 
valry of I'lance, whose bohl ami desperate valour 
vvas sometimes rendered useless by Hku- inde[,en- 
dent wilfulness and want ol dihcipliiie, to a sort 
of regular forces, whose officers (a caiitain, lieuten- 
ant, and an ensign in each company) held com- 
mand, not in virhie of tliLir knighthood or liaimer- 
iiglit, hilt hemg iliiect commissions from the ciown, 
as in modern limes. At first, indeed, these hands 
of regulated gens-d'annes were formed of the same 
niatei lals as lornwu !y, though acting under a new 
system. riie officers were men of the iiighest rank, 
the archers, and even the varlets, wcTe men of ho- 
nourable hirth. \\ iien the Emperor Alaxiinilian 
jnoposed that the French gens-d'armes should at- 
tempt to storm Padua, supported by the Ciernian 
iaiu:e-km ehts or mfiintry, he was mlonned l)y Bayard, 
that, if the I'n neh men-al arms were emplo}Ld, they 
must be .'.uppoited l)\ Hiom- ol ilie (lermaiis, and not 
by the laiice-kiiechis, because, in the French com- 
panies of ordomuuce, ever) soldier was a gentle- 
man. But, in the reign of ('hmles IX., we hud the 
change natural to such a new order of things, was 
in complete openilion. Tlie kmg was cimieni to 
seek, as (|u ihlicalions for his men-at-arms, jitrsonal 
bravery, stn-iigth, and addiesn in the use oi wea- 
pons, wilhout respect to rank or lurih , and, pro- 
bably, ill many instances, men ot inferior biith were 
piolerred to fill up the ranks of these regulated 
bauds. Monluc informs us in his Conunen/anes, 
that he made his first campaign, as an archer, in the 
Maiechal do I'oix’s company of gens d’armes : “ A 
situation much esteemed m these days, wlun many 
nobles served in that capacity. At preseiu, Hu* rank 
is greatly degenerated.*' 'Flie complaints of ibe old 
noblesse, wSuys Mezerai, were nut wiihout reason. 

Mean carabmeeis, they said, valet.s ami lacquies, 
were recruited m coiiipaiiii's, which weu* put on the 
same footing with the ancient corps of gtus-u armes, 
wliose officers were all barons ol high rank, and al- 
most m'ry man-at-arm> a gentleman by birth. I’hese 
COia'jftlaints, joined with the elunge against (.'atharine 
of ^edici.'', that she had, liy the crciitioii of twenty- 
live new members of the onier ol .Saint iMiehael, 
ri'ndered its honours as common as the cockle-shells 
on the sea-shore, serve to show how early ihe first 
rude attempt at establishing a stamling and profes- 
sional army operated to the subversion of ihe ideas 
and privdeges of chivalry. According lo La Noue, 
it would seem that, in hi-> time, the piaclice still jire- 
vailed ot sending ) oiilhs of good birth to ^erve as pages 
in the gens-trurmes ; hut, Ironi tiie sort of sociely 
with whom tfiey mixed m service of that sort, tliiur na- 
tural spirit wa.. rather debased, and rciult ivil vulgar 
ami liiuttil I ban trained to honour and gallantry. 

A more tiiuil cause had, however, been for some 
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Chivati^\ time operating in England as well as France, for the 
destruction of the system wc are treating of. The 
hi Vraiicr^ ^ wars of York and - Lancaster in England, and those 
:iiul i:ng- ol'the Huguenots and of the League, were of a na- 

iand. ture so bitter and rancorous, as was utterly incon- 

sistent with the courtesy, fair play, and gentleness, 
propiT to chivalry. Wfiore ditferent nations are at 
htrife together, their war may be carried on with a 
certain degree of nioderaliori. “ During the for-eign 
wars between France and Spain, especially in Pied- 
mont,” s.iys La N<)iie, “ we might often see n body 
of speai '. pass a village, where the peasants only 
interru|)ted their village dance to offer them refresli- 
ments ; and, in a little after, a hostile troop receive, 
from the unolVending ami unoffended inhabitants, 
the same courtesy, 'flie two bodies would meet 
and fight gallantly, and the wounded of both parties 
would be transferred to tlie same viliagi‘, lodged in 
the same pJaco of accommodation, receive the same 
attention, and rest peaceably on each olhcis good 
faith till again able to take the field.’' He ContruwSts 
this generosity with the miserable oppression of the 
civil wai'h, carried on by murdering, burning, and 
plundering, friend and foe, armed and unarmed, al- 
loging, all the while, the specious watch words of 
God’s honour, tlie King’s service, tlie Catholic reli- 
gion, the Gosjicl, our Country. In tlie end, he justly 
observes, ** the soldiers become ravenous beasts, the 
country is rendered desert, wealth is w'asted, the 
crimes of the great become a curse to tbemseives, 
and God is displeased.” The bloody wars of the 
jlose in England, the execution of prisoners on each 
side, tlie fury and animosity wliich allowed no plea 
of mercy or courtesy, were scarce Jess destructive 
to the finer parts of the spirit of chivalry in England 
than those of tlie Huguenots in France. 

But the Civil Wars not only operated in debas- 
ing the spirit of chivalry, but in exhausting and 
destroying the particular class of society from which 
its votaries were drawn. To be of noble birth was 
not, indeed, absolutely essential to reci iving the ho^ 
nour of knighthood, for men of low descent fre({uent- 
ly attained it. But it required a distinguished dis- 
play of personal merit to raise them out of the class 
where they were born, and the honours of chivalry 
were, generally speaking, appropriated to those* of 
fair and gentle parentage. The noble families, 
thereforct were the source from winch clrivairy 
drew recruits; and it was upon the nobles 
losses, proscriptions, and forfeitures, of 
Wars chiefly fell. We have seen, that, in raiinie> 
their poverty occasioned their yielding up the pri- 
vilege of military command to the disposal of the 
crown. In England it was, fortunately, not so 
much the crown as the commons who rose on the 
ruins of the feudal cliivalry. But it is well known, 
that the Civil Wars had so exhausted the English 
nobility, as to enable Henry Vll. to ^ss his cele- 
brated statutes against those hosts of rlAainers, which 
struck, in i'act, at the very root of their power. And, 
thus, Providtmee, whose ways bring good out of evil, 
laid the foundation of the future I'rcedom of Eng- 
land In the destruction of what had long been its 
most constitutional ground of defence, and, in the 


subjugation of that system of chivalry wlilcli, having Chivalry, 
softened the ferocity of a barbarous age, was now to 
fall into disuse, ns too extravagant for an enlightened 
one. 

In fact, it was not merely the changes which had ( hjmpc of 
taken place in the conbtitution of armies and fashion Maimc» 
of the light, nor Uie degraded and weak state of the 
nobles, but also, and in a great degree, the more 
eiiliglitened maiinerB of the times, and the did'er- 
ent channels which enthusiasm and energy 
were directed, Wich gradually abolished the senti- 
ments of chivalry. We have seep, that the abstract 
principles of cliivalry were, in tlie higliest degree, 
virtuous and noble, nay, that they failed by carry- 
ing to an absurd, exaggerated, and impracticable 
point, the honourable duties which they inculcated. 

Such doctrines, when they fail to excite entlmsiasm, 
become exploded as ridiculous. Men’s minds were 
now awakened to otiicr and more imporUuit and 
complicated exercises of tiic understanding, and were 
no longer rcs[)Oiisive to the subjects w liicli so deeply 
interested tlieir ancestors of ^tlie middle ages. 

Sciencei of various kinds had been rekindled in the 
course of the sixteenth century ; the arts had been 
awakened in a style of perfection unknown even to 
classical ages. Above all, religion had become the in- 
teresting stud} thousands, and the innovating doc- 
trines ol' the Reformers, while hailed with ecsUicy by 
tlieir followers, rejected as abominutions by the 
Catholics, and debated fiercely by both parties, in- 
volved the nobility of Europe in speculations veiy 
different from the arrets of the Court of Love, and 
demanded their active service in fields more bloody 
than those of tilt and tournament. When the histo- 
rians or disputants on either side allude to the max- 
ims of chivalry, it is in terms of cen&ure and ridicule. 

Yet, if we judge by the most distinguished authori- 
ties on either side, the Reformers rejected as sinful 
what the Catholics were contented to ^rand as ab- 
surd. It is with no small advantage Hugue- 

nots, — to that distinguished party wluch produced 
Sully, D’Auoignc, Coligni, Duplessis-M^^f^^, and 
La Noue, that wc coi trust the moral sev^j!^ with 
which tluy pass censure on the books of - chival- 
ry with the licentious Hippaney^ of Braolome, who 
ridicules the same w'orks, oa account of the very 
virtues wbi<;h they inculcate. From the books of 
Amadis de Gaul^ refining, as he informs us, upon 
the ancient vaiuties of Pcrccforeil, Tristan, Giron, 

Ac., La Moue contends the age in which he lived de- 
rived the recommendation and practice of incontin- 
ence, of the poison of revenge, of neglect of sober 
and rational duty, destKTate blood-lhirstj^s, under 
disguise of search after honour, and conjlusioii of 
public order. “ They arc the instructions,” hg oays, 
of Apollyon, who, being a murtherer from the be- 
ginning, delighteth wholly in promq^'ng murtlier.” 

“ (if the tournaments,” he observes, “thof auqli spec- 
tacles, rendering habitual the sight ^of^^i>lows and 
blood, had made the court of France pitiless and 
cruel.” “ Let those,” he exclaims, “ who desire to 
feed their eyes with blood, imitate the manner of 
England, where they exeicisv tlieir cruelty on brute 
beasUi bringing in bulls and bears to fight with dogs, 
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a prActicc beyond comparison far more lawful than 
' the justs of chivalry.” * 

]t is curious to contrast the opinions of La None, 
a stern and moral reformer, and a skilful and brave 
■soldier as France ever produced, although condemn- 
ing -all war that did not spring out of absolute neces- 
sity ; with those of Urantome, a licentious courtier, 
who mixed the popish superstitiont^^hich stood him 
instead of religion, with a Icavetf^ infidelity and 
blasphemy. From the opinions Ji k has expressed, 
and from what he has too I'aithfun^ftanded down as 
the manners of his court and age, it is plain that 
all which was valuable in the spirit of chivalry had 
been long renounced by the French noblesse. 'J o 
mark this declension, it is only necessary lo run over 
the various requisites already pointed out as neces- 
sary to form the chivalrous character, and contrast 
them with the opinions held in the end of the six- 
teenth century, in the court of the di.scendants of 
Saint Louis. 

The spirit of dcuj'qtion which the rules of chivalry 
inculcated, was so'ibpcnly disavowed, that it was as- 
signed us a reason for preferring the character of Sir 
Tristram to that of Sir Lancelot, that, the former is 
described in romance as relying, like Mezentius, up- 
on hia own arm alone, whereas Lancelot, on engag- 
ing in fight, never failed to com mend himself to God 
and the saints, which, in the more modern opinions 
of the gallants of France, argued a want of confi- 
dence in his own strength and valour. 

The devotion with which the ancient knights wor- 
6hii)ped the fair sex, was held as old-fashioned and 
absurd us that wliich they paid to heaven. 'I’lie ho- 
nours paid to chastity and purity in the German fo* 
rests, and transferred as a sacred point of duty to the 
sons of chivalry, was as little to be found in the 
court of France, according to Bran tome, as the 
chastity and purity to which it w^as due. The gross 
and coarse seinsuality which wc liave seen engrafted 
upon professions of Platonic sentiment, became fi- 
nally so predominant, as altogether to discard all 
marks.4if ^timental attachment ; and from the time 
of Cattymtie of Medicis, w ho trained her maids of 
honour as courtezans, the manners of the court of 
France )9eem to have been inferior in decency to 
those of ^ wdl regulated bagnio. Th^ sort of re- 
spect wlnoh these ladies were deeme# ^entitled to, 
may be conjecturedTrom an anecdote by Lord 
Herbert of Chefbufy, whose own wracter was 
formed upon the ciMvalrdus model o^ilch was now 
become obsolete. As he stood in the trenches be- 
fore a besieged place, along with Balagny, a cele- 
brated dttisUiSt of the period, between whom and 
Lord Herbert some altercation had formerly occur- 
red, the Frenchman, in a bravade, jumped over the 
cntrcmdhmept, and, daring Herbert to foUow him, 
ran towards the besieged place, in the face of a fire 
of grape and IWsquetry. Finding that Herbert out- 
ran him, aim kerned to have no intention of turning 
back, balagny was forced to set the example of re- 
treaUng. Loid Herbert then invited him to an en- 


counter upon the old chivalrous point, which had the 
fairer and more virtuous mistress ; to which propo- ' 
sition Balagny replied by a jest so coarse, as made 
the Englishman retort, that he spoke like a mean 
debauchee, not like ^ cavalier and man of honour. 
As Balagny was one of the most fashionable gallants 
of‘ his time, and, as the story shows, ready for the 
most hair-brained achievements, his declining com- 
bat U])on the ground 6f quarrel chosen by Lord 
Herbert, is a prool how little tlie former love of chi- 
valry accorded with the gallantry of these later days. 

Bravery, the indispensable requisite of the prciu 
chevalier, continued, indeed, to be held in tlie same 
estimation as formerly ; and the liistory of the age 
gave the most brilliant as well as the most despe- 
rate examples of it, both in pujbiic war and pri- 
vate encounter. But courage was no longer 
tempered wdtli tlie good fuitli and courtesy,— 
Jm hunia dci gU cavalier i anticki, so celebrated by 
Ariosto. There no longer existed those generous 
knights, that one day bound the wounds of a gene- 
rous enemy, guided him to a place of refuge, and 
defended him on the journey, and which, on the 
next, hesitated not to commit itself in turn to the 
power of a mortal foe, without fear that he would 
break the faithful word he had pawned for the safety 
of his enemy. If such examples occur in the civil wars, 
of France, they were dictated by the generosity of in- 
dividuals who rose above the vices of their age, and 
were not demanded, as matters of right, from* all wlio 
desired to stand well in public opinion. 'I'lie inter- 
course witli Italy, so fatal to France in many re- 
spects, failed not to imbue her nobility with the 
politics of Machiavcl. — the coarse licentiousness 
of Aretin, — and the barbarous spirit of revenge, 
which licld it wise to seek its grali/ication, not 
in fair encounter, but per ofrni modo^ in what 
manner soever it could be obtained. Duels, when 
they took place, were no longer fought in the 
lists, or in presence of judges of the field, but in 
lonely and sequestered places. Inequality of arms 
was not regarded, how^ever great the superiority on 
one side. Thou hast both a sword and dagger," 
said Quelus to Antragues, as they were about to 
fight, “ and I have only a sword.” — The mofe thy 
folly,” was the answer, “ to leave thy dagger at home. 
We came to fight, not to adjust weapons. The 
duel oeeordingJy went forward, and Quelus was slain, 
(in which be sliould have bad his dag- 
Ibg shockingly cut in attempting to parry his 
aUtagmlnt’s blows without that weapon. The chal- 
lenged person having a right to choose his weapons, 
often endeavoured to devise such as should give him 
a decidedly unfair advantage. Bruntome records 
with applause the ingenuity of a little man, who, bew 
ing challenged by a tall Gascon, nuule choice of a 
gorget so constructed, that his gigantic adversary 
could not stoop his neck, so as to aim his blows right. 
Another had two swords lorged of a temper so ex- 
tremely brittle, that, unless used with particular cau- 
tion, and in a manner to which he daily exercised 
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* Discourses, Political and Military, translated out of the French of La Noue, 1587- 
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Chivalry, himscif, llio blade must nrccssnrily fly in piece?. 

Kolli these ingenious persons kiMeiMln ir man with 
very little risk or trouble, and lu) less applause, it 
would seem, than if they liad lou-du without fraud 
and covinc. The seconds usuaily i and when 

one of the combatants was sl.iin, liis antagonist did 
not liesitate to assist his roiniade in oppnssing by 
odds him \\ ho remiiined. TJie l/flic Fretuh Iaiwijcv of* 
Fletcher turns i ntirely on this incuient. By a yet 
more dueet mode of murder, a man challenged to a 
duel was not always suri that Ids tiieiuy was not to 
assassinate him by the a.ssisiaj'.ee ol' rufllans at the 
plaee o(* rendezvous, (d wliieli Ihantonie givt s several 
instanees without nnieii < i iMiia'. The jdighted word 
of an antagni\ist by no means insured aga.nst treache- 
ry to the pait^ to wIkhii it x^a-' given. 1 )e Rosne, a 
getilleruan nell ^Killed in the piaetiia* and diseipline 
of the uai.s, uaeiving a challenge (Voiii De largy, 
thiongh the inidmni of a young man, w!m offtred ti) 
jiledge lus xxord and faith for the fair conduct of his 
jiriiieipal — made an answco* which Br.mlome seems to 
approve as jjrudenlial. “1 should he uiux illing,”he le- 
jdied, to trust my life \i])on a phaige on which [ wniild 
not lend l went crowns.” In many cases no ci're- 
iriony w.is used, lull the nobles assassinated each other 
without senipli' or hesitation. Urantome give^ seve- 
ral stories of the Baron dt s \ iiaux, and terms hi.-^ 
detesiabli murders bold and brave revenges. lUit it 
would be endless to (jiiote examj)les. It is enougb 
to call to the readei’s recollection liie liloody secret 
of tin* massacre of St Ihn iholeinew, which xxas kept 
by- such a mimber of the (kitholic noblemen for two 
year.-^, at the exjxmce of false treaties, jiromiscs, nod 
perjuries innumerable, and the execution which fol- 
Jovved on Halved, iinavmed, and unsuspecting nun, in 
which so many gallanls lent their willing sw.irds, 

Jn England, (lie free (one of the government, and 
llu- advantage ol ecjual laws, administered without re 
sped of persons, cliecked similar enormitu s, whuh 
however do not appear to have been Thought, in ail 
cases, inconsistent with tlie point of lionmn, vhieh, 
it not, as in Vranee, totally d* piaved fiom tlie ,uu ient 
practices of ehivalry, miglit probably have soon be- 
corne so. Sir ,fohu Ayres d'ul not hesitate to attack 
Lord Herbert with the assisljince of b.i.s servants . and 
the oiitragi' upon the pi'i'son of Sir John Coventry, 
which gave rise to (lie t'ovenlry ac t against cut- 
ting and maiming, evinced the same sjjirit of.tl^one- 
rate and blood-thirsty reveng:*. Lord ^Saiipquhar 
having lost an eye in a trial of skill with a master of 
defence, conceived that his honour required that lie 
sliould cause the poor man to be assassinated by ruf- 
fians in bis own school. Ibil as this base action met 
its just reward at the gallows, the sjiirit of itniian 
revenge was probably effectually checked by such a 
marked example. At the gallows, the unfortunate 
nobleman expressial his detestatio’ij^ lor the crime, 
which he then saw' in all its enonnity. Before bis 
trial, be said, the devil had so blinded his under- 
standing, that he could not uiulei stand that he had 
done amiss, otherwise than hi fitting u man of high 
rank and quality, having been tiained up to the 
court, anrl Jiving the life of a soldier, whieh sort of 
men. he said, stood more on a point ol' honour than 
religion. The feelings of chivalry must have been 
indeed degraded, w hen so base an assasjination wiis 


accounted a point of honour. In Scotland, the man- CJiivalry. 
ners of wbieb coimlry, ns is well observed by Ro-' 
bertson, strongly reseuibleil those of France, the num- 
ber of foul murtbers during tli(‘ sixteenth century was 
almost incredible, and indeed assassination miglit he 
termed the must general vice of the sixleentli een- 
tury. 

Fiom these tt&CUm stances, the total decay of chi- 
vahous principle "is sufficiently evident. As the 
progress of kiioitfl^ge advanced, men learned to de- 
spise its fantastic relinements ; the really enlightened, 
as belonging to a system inapplicable to the modern 
."‘tatc of the world ; the licentious, fierce, and subtile, 
as throwing llu^ barriers of affected punctilio, bc- 
Iwix! them anil tlie safe, ready, and imccrenionious 
gralilieation of their lust or their vengeance. 

'The systt in. a-' w e have seen, had its peculiar ndvan- 
lages dining the iniiUlle ages. Its dulKs were not, 
and indit'd could not always be ]Tt'rforined in per- 
fection, hut tiny had a strong inlhienee on public 
opinion , and we eannot doubt that its institutions, 
virtuous us they were in principle, and lionoiirable 
and generous m their ends, must have done much 
good and pi evented much evil. Ue can now only 
look hack on it as a hi autifn! and fantastic piece of 
frostwork, which has dls^olved in the bcaiUh of the 
sun! But (hough we look in vain for the jiillars, the 
vaults, the cornices, and the fictted ornaments of 
the transitory fabric, we cannot hut be seiislhle tliat 
its dissolution has left on the soil valuable tokens of 
its former existence. W'e do not mean, nor is it ne* 
ccKsary to trace, the slight shades of ehivairy, whicJi 
are yet received in the law oi I'h'iglaml. An appeal 
to combat in a case of tri'ason, was adjudged m the 
cell hrated case of* Ramsay and Lord Reay, in the 
time of Charles I. .‘\n apfieal of murder seems to 
liave been admitted as legal within the last year, and 
is p('rhiij>s still undi r deeision. But it is not in such 
issues, rare as they must be, that we ought to trace 
the eonsequenees of ehivalry. We have already 
sliown, that its t lfeels are rather to be sought in tbu 
general feeling of ’cs^iet to the female aCX; in the 
rules of forbeavanee un«i I'ecoi um in society ;^n the 
duties of speaking truth .md observing courtesy ; and 
in the general eonvielion and aBSurunce, that, as no 
man can oncioacii upon the property of another 
without accounting to the laws, so none can infringe 
on his personal honour, be the difference of rank 
w'Jiat it may, without subjecting himself to personal 
responsibility^.^ It w'ill be renmly believed that, in 
noticing the existence of duelling as a relic of chi- 
valry, we do not mean to discu^ the propriety of 
the custom. It is t>ur liappinees that the excesses 
to which this spirit is liable, are checked by the 
law’-s which wisely di.scountenance tlie practice ; for 
although tJie severity of the laws BOtnetimes give way 
to the lorce of public opinion, they still remain an ef- 
fectual restraint, in every case where thf|gircumstiince.s 
argue cither wanton provocation or Uhmr advantage. 

It is to be hoj)ed that, us the custom of appealing to 
this Gothic mode of settling disputes is gradually 
falling Into disuse, our successors may enjoy the be- 
nefit of the general urbanity , dei cncy, and courtesy 
which it 'has introduced into the manners of Europe, 
without having recourse to a remedy, not easily re- 
conciled to law' or to Cluistirnity. (\. n.1 
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•r CDG, we shall have the deduction required to be 
made from the length of the path within the plate, since 
the velocities vary directly as these sines ; and by this 
deduction the secants, AB, BC, Mnll be reduced to the 
cosines BF, BG : so that the true retardation will 
always be proportional to the cosine of refraction. 

The same demonstration is applicable to the dif* 
fcrencc of the paths of the two portions of light re- 
flected once only, from the upper and lower surfaces 
of the plates respectively, supposing A, the point of 
emergence of the transmitted ray, to become the 
point of incidence of a new reflected ray HA. 
Hence it might be expected that all the phenomena 
of colours should be the same as in the case of trans- 
mitted light; and this really appears to happen 
when the observation is made on a plate of air con- 
tained between a transparent substance and a polish- 
ed surface of gold or silver; or on a plate of a re- 
fractive density intermediate between the densities 
of the neighbouring substances, as in the instance 
of a thin coat of smoke or of an oxid, adhering to 
any polished metallic surface, which is at first of a 
yellowish white, and as it becomes thicker, changes 
to a yellow and RR orange colour : but in more com- 
mon cases there is a loss of half an interval in one of 
the two reflections only, so that the thicknesses af- 
fording a perfect coincidence, for any species of co- 
lour, are always intermediate between the thicknesses 
affording the same colour by transmission; and hence 
the tints of the two series of rings are always com- 
plementary to each other, die series seen by reflec- 
tion always beginning from a dark central spot, when 
they are exhibited by any detached transparent sub- 
stance, as a soap bubble, a thin film of glass, or of 
talc, or by a plate of air contained between two 
plates of glass, or between a plate of glass and a 
piece of polished steel. 

Tliere is a peculiarity in the surface of silver and 
gold, and perhaps of some other metals, that besides 
the regular reflection at an angle equal to that of in- 
cidence, a considerable quantity of light is dispersed 
irregularly; and this Jlight, as Mr Arago bos ob- 
served, is polarised in a directidn transverse to that 
of the usual polarisation by reflection ; there is also 
in the irregular reflection no loss of a half interval ; 
so that it exhibits, with a piece of glass, a series of 
riqgs resembling those which are produced by po- 
>iV'J^d steel, except that their dimensions are not 
led exactly in the ^ame proportion by the obli- 
juity of the incidence, because the light which forms 
them is not required to pass towards the metal in an 
angle exactly equal to that which it makes upon its 
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return after reflection ; and there will probably be Chrooiiitics- 
considerable irregularities in tlie interval of retarda- 
tion, according to the mode of performing the expe- 
riment ; although in general tlie irregular dispersion 
or diffraction from the glass is too weak to afford co- 
lours easily observable, when the position of the plate 
differs considerably from that in which the light is re- 
gularly reflected. If a portion of polarised light is in- 
capable of interfering with another portion polarised in 
a transverse direction, these rings ought to disappear 
when the angle of incidence on the plate of glass is 
about 55^, since In this cose the light reflected by it 
is completely polarised in the plane of incidence : 
and this disappearance seems actually to have been 
observed in some of Mr Arago*s experiments, thougli 
in others, where the metallic surface was less highly 
polished, the polarisation of the dispersed light may 
have been less complete, and the rings may still have 
been visible at this angle. {Memohes d'Arcueil, 

Vol. III. p. S54, 359 .) 

Section VI. — O/* the Colours of Double. Plates, 

When light is transmitted in succession througfi 
two plates, differing but little in thickness, they ex- 
hibit an appearance of colour similar to that whicii 
would be produced by a single plate equal in thick- 
ness to their clifierence ; and this appearance is 
wholly independent of the distance of the plates 
from each other. It was first noticed by Mr Nichol- 
son, in the glasses employed for the sights of sex- 
tants, and is attributed by Dr Young to the rays 
twice reflected within the first glass only, interfering 
with the rays twice reflected in the second only in 
some circumstances, however, the light returning 
from the second glass to the first, and again reflect- 
ed by it, may cooperate in the effect ; the interval 
of retardation being the same in both cases. Mr 
Knox has more lately described some very striking 
appearances of colours, obtained in this way, by the 
combination of two pairs of lenses, each exhibiting 
their appropriate rings when viewed separately, and 
affording together a third scries of rings of larger 
dimensions, when the two former are unequal in 
magnitude, and of straight bunds when they are 
equal. It is in fact easily demonstrable, that in or- 
der that the thicknesses of the plates of air, contain- 
ed between two unequal pairs of lenses, may be 
equal, the distances from the centres of contact must 
be in a constant, proportion ; and it is well kno)vn 
that all the points, from which the lines drawn to 
two given points are in a constant proportion, will be 
found in the circumference of a circle, the diameter 
of which is a third proportional to the difl'crence and 
sum of the segments of the given distance of the 
points : so that the colours, dependiiig on tl)is dificr- 
ence, instead of beginning as usual from u white 
central spot, will begin from a white ring, and will 
be arranged in concentric rings on each side of it, 
precisely in the same order as when they form con- 
centric rings round an actual point of contact : and 
when the curvatures of the two pairs of lenses arc 
equal, the diameter of the circle becoming infinite, 
it will obviously be converted into a right line. 

Dr Brewster has observed a series of similar phe- 
nomena, produced by two plates, of equal thickness, 
r 
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Chronwtics. but Ibrniing a small angle with each other, so as to 
“ “ ’ be differently inclined to the light passing through 
them. The effect oi' the inclination being to reduce 
the virtual thickness of‘ the plate in the ratio of the 
cosine, and the difference of the cosines of cqui-dif- 
ferent area being simply as the sine of their half 
sum, it is evident that the colours must correspond 
to a thickness whicli varies nearly as the sine ot the . 
angle of incidence, considered witli regard to a plane 
bisecting the angle formed by the plates : and this 
result agrees correctly w'iih Dr Brewster’s experi- 
ments* 

Section Vil. — 0/ the Colours of Supernumerary 
Rainbows and Glories. 

Within the common primary rainbow, and without 
the secondary, we sometimes observe a partial repeti- 
tion of colours, more or less distinctly marked, and ex- 
tending occtisionally to several alternations; the repeti- 
tions occupying somewhat narrower spaces as they are 
more remote from the ordinary bows. These appear- 
ances seem to have been first described by Mariotte; 
they have been since noticed by Langwith, Daval, 
and Didquemare ; and the term supernumerary rain- 
bows has been very properly applied to them. The 
coloured circles, called glories, may generally be 
seen surrounding the shadows of our heads, when wc 
have an opportunity of standing on a Idgh hill, and 
observing them in a cloud below us : they are also 
sometimes accompanied by a large white circle, 
which, in un observation of Ulloa, was in dia- 
meter : and such a circle may frequently be distin- 
guished when the sun shines on a mass of vapour 
rising from a warm bath, of nearly the same dimen- 
sions, or sometimes a little smaller. The whole of 
these phenomena may be explained from the inter- 
ference of some of the portions of light regularly re- 
flected within the minute drops of water, with other 
portions, incident at a different angle, but, after an 
ecjual number of reflections, coinciding ultimately 
, with them in direction ; supposing only the clouds in 
question to afford a number of these drops varying 
but little from each other in diameter. We find by 
the well known mode of calculating the greatest dc- 
Ymtidn, that each order of reflcx:tions exhibits a zotyg 
from to 10^ in breadth, througli which a double 
li^ht is diffused by each, drop ; and besides tliis, when 
: thOre have been more tlian three reflections; tlie por- 
tions bclongin|^ to the opposite sides cross each dtlier 
in one or more points, and surround tho drop ; or^ 
rather the observer, if we consider the effect of the 
refra^^w of a multitude of drops situated in all di- 
Supposing the index of refraction for tlie 
extreme rays l.SSfl, and its logarithm .1258000, the, 
results will be these. 



tinguishing by different kinds of lines the portions be^ 
longing to the opposite halves of the drops : and it 
will be obvious from the inspection of this figure, that 
the appearances in question have only been observed 
within some of the duplicatures of the orders to 
w'hlch they belong, between the angles of extreme 
and of final deviation. The tertiary and quaternary 
bows (III. IV.) are evidently too near the lumi- 
nary to be visible : the quinary (V.) ought to be 
seen in the space between the primary and secon- 
dary, but it is probably much too faint to be vi- 
sible under any circumstances. The dupHcature 
belonging to the primary rainbow exhibits two 
portions, for which we may calculate the interval of 
retardation in parts of the radius of the drop, sup- 
posing the velocity to be that which is appropriate to 
the air, by taking twMce the difference of the cosines 
of incidence on the drop, and multiplying twice that 
of the cosine of refraction by the index ] .336 ; the 
difference of these differences giving the interval, for 
the two portions, of which the direction has been 
found to coincide by a pievious calculation. 
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Hence it may be 
inferred, that, sup- 
posing the extreme 
red to reappear at 
fibe distance of 2° 
from the primitive 
external termination 
of the rainbow, tlie 
radius of the drop 

. . ,0000266 

> must be 




.004 


^00665, or T^ of an 
inch fourth al- 
red 

being at t^e distance 
of 5°, where the ;a- 
tervai is .016. The 
magnitude of the in- 
terval, at an equal 
distance from the 
‘‘edge, vaiies but lit- 
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Cljcomoticf. tie with the refractive deiifci^y • violet light, 

^ the index of refraction b^ing probably about 1 •346, 
and its logarithm .1 290000, the greatest deviation will 
be found 40^ 1 4' ; and for a deviation 2^ less, the angles 
of refraction must be 43° SO' and 33° 47', and the 
interval will be little different from ,00400* 

The supernumerary bands of the secondary bow, 
formed by tlie same drops, will lie o little broader 
than these, since it appears, from a similar calcula- 
tion, that the rays interfering with each other, at the 
distance of a degree from the edge, will exhibit an 
interval of -.QOl 1 of the radius only, instead of .0014. 

The supernumerary colours of the third and fourth 
bows will be equally imperceptible with the bows 
themselves : but the portions of light, lour times re- 
flectcxl. will cross each other in the point opposite to 
the sun, where their coincidence will be perfect, and 
at other neighbouring points will afford an interval 
nearly proportional to the distance from that point. 
We shall find that the intervals for different devia- 
tions, supposed to be measured in air, are these. 
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Hence, supposing the 
first bright or greenish 
ring to appear at the dis- 
tance of 5“ from the ob^ 
server's head, the ra- 
dius of the drops must 


be about - 


0000225 

.096 


•000284, or of an 
inch. 


It might be questioned, whether the light, five 
times reflected, could retain sufficient force to pro- 
duce any sensible effects by these interferences, but 
since it exhibits no appearance of colour between 
the primary and secondary rainbows, it must neces- 
sarily be extremely faint. The interval which it af- 
fords, by the comparison of its two portions, agrees 
sufficiently well w’ith that which is derived from four 
reflections, to contribute in some measure to the pro- 
duction of an alternation of light and shade ; but 
the separate colours would be rather weakened than 
strengthened by the mixture ; thus, at the deviation 
of 5”, the interval is found to become .076 instead 
of .096 ; and at 10°, ,155 instead of .I95 : and this 
difference is too considerable to allow us to expect 
any material increase of brilliancy from the addition 
of the fifth reflection, however great its intensity 
might be. 

Supposing now a cloud to consist of spherules of 
which the radius is .000234, we may inquire at what 
distance from the outer edge of the primary rainbow 
the first additional red of the supernumerary colours 
ought to be found : the int^val being in parts of the 

radius — .116; and we may infer from 

.000234 ^ 


the tabl)^, by taking the successite differences, that this 
^stahde will be about 18° ; so that the semidiametor 
^^^f^tliis red ring will be 42 — 18.= 24° : and the 
[ nination of the primitive band of red, supposing 
to extend to one fourth of a complete interval 
only, will be where the differebce is .029) or at 7j® ; 


but for the violet the quarter of the interval will be, 
. .0000042 

in parts of the radms, = .0183, which an- 
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swers to a distance from the edge of about 5 ; and 

this distance, measured from the edge of the violet, 
which is somewhat less than 2° within that of the 
red, will extend nearly to the same point as the rod 
space : so that we sbuli have a circle, about 70° in 
diameter, at the circumference of which nil the co- 
lours will be united, and which will consequently be 
white. This magnitude agrees tolerably well witli 
the direct observations of the phenomenon ; and if 
wc wish to make the agreement more complete, we 
have only to suppose the drops a little smaller, and 
the coloured glories, which they are capable of af- 
fording, a little larger. It has already been remark- 
ed. that the nonappearance of the ordinary rainbow, 
in this case, must be referred to tJie operation of 
something like diffraction ; although it is obvious 
that its form, under such circumstances, would ne- 
cessarily be somewhat modified by the diffusion of 
the colours through a greater space than that which 
they ordinarily occupy. 

Section VIII.— 0/ /Ac Colours of Striated Sub- 

stances. 

It was observed by Boyle, that small scratches of 
any kind, on the surfaces of polished substances, ex- 
hibited, when viewed in the sunshine, a variety of 
changeable colours ; and the observation may easily 
be repeated with any piece of metal, not too highly 
polished, and placed in a strong but limited light. 
Dr Young ascertained by experiment, that the co- 
lours afforded by some regular lines, drawn on glass, 
always corresponded to an interval, varying as the 
sine of the angle of deviation from the position, in 
which an image of the luminous object was exhibited 
by the regular reflection of the surface ; and it is easily 
shown, that if we suppose two portions of light to be 
reflected from the opposite edges of the furroAV, the 
difference of their paths must vary in that propor- 
tion. Dr Young had conjectured that the colours 
of the integuments of some of the coleopterous in- 
sects might be derived from furrows of this nature ; 
but the conjecture has not been verified by observa- 
tion. Dr Bl ewster has, however, very unexpectedly 
discovered, that some similar inequalities are the 
cause of the colours exhibited by mother of pearl ; 
and he has confirmed the observation by showing, 
tliat impressions of the surface of this substance, 
taken in black wax, in a hard cement, or in fusible 
metal, will oBen exhibit a similar appearance. 
Where the form of the surface of the mother of 
pearl is the most regular, it reflects, in,kn oblique 
light, a white image of a luminous object, like that 
which any other polished substance .affords ; but on 
one side of this image only, and at some little dis- 
tance from it, we may observe , the first order of re- 
current colours, beginning fifbm violet, and occa- 
sioned in ail probability by the reflections from one 
side only of an ^infinite number of parallel striae, 
formed by the germinations of a minute lamellatcd 
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rhfom atic^ Structure, nearly, but not perfectly perpendicular to^ 
the general surface'; one side only of each of the little 
furrows being situated in such a direction as to re* 
fleet an image of the luminous object to the eye, and 
at such a distance tliat the whole may constitute a 
regular series of equal intervals. By transmitted 
light, this substance generally appears of a red or a 
green colour, changing more or less according to the 
obliquity, and apparently belonging to some of the 
higher orders of recurrent colours. 

Dr Young has observed u series of these colours, 
produced by the parallel lines of some of Coventiy’s 
glass micrometers, drawn at the distance of of an 
inch from each other, in which the first bright space, 
or the confine between the green and the red, cor- 
responded to the interval of of an inch, dr 

.0000232 (Medical Literature^ p. 559) ; Rod this 
result agrees very accurately with the general theory, 
the interval for the yellow, derived from Newton’s 
measurements, being .0000235 ; but in general these 
lines exhibit colours much more widely extended, 
each separate line consisting in reality of two or 
more scratches, at a minute distance from each 
other. 

There is a remarkable peculiarity in the appear- 
ance both oi‘ these colours, and of those whicli are 
exhibited by substances naturally striated, as>,by mo- 
ther of pearl, agate, and some other semitransparent 
Stones ; they lose the mixed character of periodical 
colours, and resemble much more the ordinary pris- 
matic spectrum, with intervals completely dark in- 
terposed. This circumstance may be satisfactorily 
deduced from the general law, if we consider, that 
each interference depends not only on two portions 
separated by a sim))le interval, but also on a number 
of other neighbouring portions, separated by other 
intervals which are its multiples ; so that unless the 
difference of the two paths agrees very exactly with 
the interval appropriate to each ray, the excess or de- 
fect being multiplied in the repetitions, the colour will 
disappear ; consequently each of the stripes, which in 
otlier cases divide the space, in which they appear, 
almost equally between light and darkness, when ho- 
mogeneous light is employed, becomes here a nar- 
row line ; and their succession affords a spectrum 
exhibiting very little mixture of the neighbouring co- 
lours with each other, and nearly resembling that 
which is afforded by the simple dispersion of the 
prism ; except that, as in all other plienomena of 
periodical colours, the blue and violet portions are 
much more contracted than in the common spectrum. 

Section IX.— -0/’ the Colours Mirrors^ and of 
thick Plates* 

In all the species of periodical colours which have 
been described, the two portions of l-aht concerned 
have both been regularly reflected froiadifferent sur- 
faces. The methodical division of the subject now 
leads us to the consideration of the colours exhibited 
in light separately reflected from the same surface. 
Th^ se may be denominated Jn general the colours of 
mirrors ; and they will include, as a variety, those 
which are colled by Newton (he colours of thick 
plates* 


t c s. 

The general character of these colours is, that Clmnnatui!. 
they are observed in light reflected by small par- ' ^ ' 

ticies, or trrcgularly dissipated by a single surface, 
first in the passage of the beam of light towards the 
mirror, and then in its return : the difference of the 
length of their paths affording, as usual, the interval 
of retardation. Thus in Dr Herschers experiment 
of scattering a fine powder in a beam of light reflect- 
ed perpendicularly by a concave mirror, and receiv- 
ed on a screen in its return, it may easily be shown, 
that tiie colours will be precisely such as would be 
exhibited by light transmitted through a thin plate 
of air, every where half as thick as the plate limited 
by two splierical surfaces in contact ; the centre of 
the one surface being the particle of powder, and 
that of tlie other its image formed by the mirror. 

For in the direction of the principal ray, which is 
perpendicular to the mirror, the paths of the light 
will be of equal length, whether the dissipation takes 
place before or after the reflection : and in other 
parts, the whole length of the path of the light pas- 
sing from any local point to its conjugate focus being 
the same, according to the deflnition of a conjugate 
focus in the Huy genian theory, from whatever point 
of the mirror it may be reflected, the light first dis- 
sipated will have advanced, after its reflection as far 
as the circumference of a circle, of which the con- 
jugate focus is the centre, at the same instant that 
the portion coming directly from the pow'dcr, after 
a previous reflection, will reach the circumferehce of 
the circle of which the particle of powder is the 
centre; so that the distance between these two 
circles must be the difference of the paths of the two 
portions, and the colours the same as would be ex- 
hibited by a plate of air of half the thickness, since 
such a plate is twice traversed by the retarded light. 

A similar appearance of colours had been obtain- 
ed, by earlier experimenters, from the interposition 
of a screen of gauze, or of a 6emitrans|)arent sub- 
stance, in the path of the beam falling on the mirror. 

But tlie colours of thick plates, observed by Newton, 
are modified by the na»ure of the transparent sub- 
stance employed, and by the obliquity of the refract- 
ed light. The dissipation here takes place at the 
anterior surface of a concave mirror of glass, and 
the reflection at the posterior, which is coated with 
quicksilver ; and if these two portions proceed, each 
with a slight divergence, from a perforation in a screen 
situated near the centre of curvature of the mirror, 
they will cooperate perfectly with each other in the 
circumference of a circle described on the screen, of 
which the diameter is the distance of the perforation 
from its image ; since all the light passing, in any 
given section of the mirror, with the same obliquity 
through the glass as the beam ilself passes in the 
principal section, must be collected into a focal 
point situated in some part of this circle, and w'ill ar- 
rive at this point at the same time whatever its situa- 
tion in the section may have been : the oblj^uity of 
the incident light being the same in every part .pf 
the section, because the point of divergence is at .the 
same distance from the mirror as the centre of cm 
vature. For the other parts of the dissipated light, 
passing with different obliquities, the interval will be 
aetermined by the difference between the lengths of 

10 ' 
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Chromatics, the paths of the two portions of light arriving at the 
given point, the one by regular refraction, after being 
first dissipated and then reflected : the other by dis- 
sipation, after being first regularly refracted and re- 
' fleeted. And this interval agrees precisely with the 
law which Newton has deduced from his experimentb: 
but the analogy, which he infers from it, between 
these colours and those of thin plates, is in fact very 
far from amounting to identity ; since, if they belong- 
ed to the ordinary colours of thin plates, there is no 
reason why the series should begin anew from a cer- 
tain arbitrary thickness, differing in every different 
experiment, which affords a white of the first order. 

Section Of the Colours of deflected Light. 

We arc next to examine the case of light only once 
reflected, and interfering with a portion of the same 
beam wliich has pursued its course without interrup- 
tion : a case which would scarcely have required a 
separate consideration, but from the difliculty of in- 
cluding it in a general definition with any others ; 
although it is comprehended in the Newtonian de- 
scription of the colours of inflected light r but since 
the light is in tin's case turned away from the sub- 
stance near which it passes, it may more properly be 
termed deflected, especially as the greater number of 
the appearances, mentioned by Newton, as depending 
on inflection, belong more properly to diffraction, 
and the term inflection might consequently be mis* 
understood as relating to tliem. 

When a beam of light is received in a dark room, 
and suffered to fall upon Che edges of two extreme- 
ly sharp knives or razors, meeting each other in 
a very acute angle, the shadows of the knives, re- 
ceived on a screen at some distance, will bo found 
to be bordered by several fringes of colours ; and the 
angle will be bisected by a dark line. The distances 
from the shadows, at which these fringes appear, 
agree in general with the supposition of their de- 
pt^ndiug on the interference of the light, reflected 
from the edges of the respective knives, with the un- 
interrupted light of the beam passing between them : 
but the coincidence of these portions ought to be 
perfect, in the immediate neighbourhood of the 
point in which the shadows meet, and the two last 
bright fringes ought to unite there in an angle of 
light. This, however, does not happen on account of 
the modification of the general law (C), which 
makes it necessary to allow half an interval fur the 
effect of a very oblique reflection : and for the same 
reason, the space immediately next to the shadow is 
always dark instead of being light. If the knives are 
at all blunt, the reflection from one to the other, 
where they meet, causes the bisecting dark line to 
disappear ; but this source of error may be avoided 
by causing one of them to advance a little before 
the plane of the other. 

Mr F»*j6nel has repeated these experiments with 
' possible care, and has ascertained that the points, 

f the fringes of any one eolour are found, at 
' ^ ' ent distances from their origin, belong always to 
I A hyperbola, as they ought to do according to the cal- 
I culation founded on the general law of interference ; 

: a fact which had before been inferred from other 
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measurements, but which had not been so distinctly Chroniatui» 
proved by direct experiments. Newton himself, in- ' 
deed, was so far from believing that these fringes are 
rectilin^r, ns Mr Fresnel supposes, that he express- 
ly mentions their curvature, and infers from it that 
they are not derived from “ the same light” in all 
their parts; imagining, perhaps, that^ach fringe was 
of the nature of a caustic line, formed by reflection 
or refraction, in which the light is every where more 
condensed than in the collateral spaces, but which igr 
by no means necessarily straight. Mr Fresnel has 
aiso shown, that all the fringes are found exactly at 
such distances from the true shadow, us would be 
inferred from the supposition of the loss of half an 
interval by reflection ; while some of the experiments 
of Newton appeared to indicate a deviation from 
this law. It has been asserted, that fringes of the 
same kind have been observed at the edges of a de- 
tached beam of light, reflected into a dark space by 
a narrow plane and polished surface ; and in this 
case it would be difficult to point out in what 
manner the supposed oblique reflection could be pro- 
duced, or how a diffraction of any kind could cause 
the light to be redoubled back upon itself: but the 
experiment does not appear to have been hitherto 
performed with sufficient attention to all possible 
sources of error. 

Section XI.— 0/* the Colours of diffracted Light ; 
including those of Fibres^ and of Corona, 

The light reflected from each of the knife edges, 
in experiments like those of Newton, not only pro- 
duces colours by its interference with the light pro- 
ceeding uninterruptedly between them, but also with 
another portion, diverging from the edge of the op- 
posite knife, and spreading into its siiadow. This 
tendency of light to diffuse itself was first described 
by Grimaldi, under the appropriate name diffraction: 
but many of the phenomena, in which it is con- 
cerned, having been attributed by Newton to other 
causes, he appears almost to have overlooked its ex- 
istence. 

The general law of interference is veiy directly 
applicable to all phenomena of this kind : the fringes 
exhibited are broader in the same proportion os the 
distance between the ed^^es is narrower ; and they 
always depend on the difference of the distance from 
the edges as the interval of retardation. It is 
however necessary to suppose the same modification 
to take place in diffraction as in oblique reflection, 
half an Interval being lost in both coses ; since the 
light which deviates the least from a rectilinear di- 
rection, and which is derived from the near approach 
of the two paths to equality, is always white. But 
it is remarkable, that when the obliquity becomes a 
very little greater, the diffracted light seems to change 
its character in this respect ; for the colours occupy 
the same spaces as would have belonged to them, if 
they had begun from a dark centre, one of the poi*- 
tions only having lost a half interval in comparison 
withlbe other: and of this circumstance no expla- 
nation has yet been attempted. 

The diffraction producing these fringes may easily 
be detected within tlic eye itself, by holding any ob- 
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riiroro^s, ject near it, in such a position as to intercept nearly 
all the light of a candle except a narrow line at the 
edge ; this line will' then appear to be accompanied 
by other lines parallel to it, separated from it by a 
dark space, and becoming wider wlien the object is 
brought nearer to the eye. These fringes must be 
referred to the light diffracted on one side round the 
object, so as to bo spread on the unenlightened part 
of the retina, and reflected on the other from the 
margin of the pupil : for if we employ an object nar- 
rower tlian the pupil, so as to observe them on both 
sides of it, their magnitude will be altered by any 
cliange in the aperture of the pupil, oecasioned by 
admitting light to the opposite eye, or otherwise. In 
such cases as this, where one of tlic points of diver- 
gence iH much nearer to the point of interference 
than the other, the interval increases more rapidly 
than the distance from the primitive direction ; and 
the first fringes are much broader than those wdiich 
succeed them ; the mode of their formation approach- 
ing to that of the fringes seen in deflected light, 
commonly called the exterior fringes of the shadow ; 
while the interior fringes belong more immediately 
to the present subject, that of the colours of diffract- 
ed light. 

When the distance of the points of divergence is 
more nearly equal, the one being collateral to the 
other, the breadth of the successive fringes is also 
more uniform. Such is the appearance of the colours 
exhibited by a number of equal fibres liel,d between 
the eye and a distant luminous object ; tlieir origin 
being identical with those of the fringes produced 
in the shadows of the knives ; except that tlic dif- 
fracted rays come from the remoter side of the fibres, 
and follow the reflected rays, instead of preceding 
them. These colours may easily be observed by 
looking at u candle through a lock of fine wool, and 
still more distinctly by substituting for the wool some 
of the seeds of the lycopodium, strewed on a piece 
of glass ; and they become very large if we employ 
a few of the particles of the blood* or the dust of 
the lycoperdon, or puff ball. Dr Young has made 
this appearance the foundation of a mode of mea- 
suring the fineness of w<iol, wliich he has recom- 
mended for agricultural purposes, though it seems 
hitherto to have been found much too delicate to 
be employed by ** the hard hands of peasants,” with 
any advantage. The instrument, which he has in- 
vented for this examination, is called the eriometer, 
and its scale is calculated to express, in semidiaiue- 
ters of a circle, fonui d round a central aperture in - 
a card, or a plate oi’ brass, and marked by minute 
perforations, the distance at which the lock of wool 
must be held, in order that the first bright ring of 
colours, or the limit of the green and the red sur- 
rounding it, may coincide with the circle of points: 
and the actual measure, expressed by a unit of this 
scale, is found to agree very iu*arly v kh the thirty 
thousandth of an inch. Thus the j)ari jcles of water, 
which have been found capable of exhibiting a glory 
O'* from the ehadi^w of the observer, being about 
’jyj of an inch in diameter, they would correspond 
to luimber 14 of this scale ; and the cotangent of 
ihe imglc Mibtended by the scmidiaineter of the . 
briglu circle being 14, the angle itself will be about 



4® ; consequently, if we looked at the sun through Chmaafttics. 
such a cloud, he would appear to be surrounded by 
a bright circle of colours, 8° in diameter, green 
within, and red without, and attended by other co- 
lours, more or less distinctly marked, according to • 
the degree of uniformity of the magnitude of the 
drops. These circles are called coronae : their di- 
mensions vary considerably ; but they have seldom 
been observed quite so large as these drops would 
make them ; and more commonly they seem to de- 
pend on drops about a thousandth of an inch in dia- 
meter ; although it is not easy to ascertain the pre- 
cise parts of the rings, from wdiich the measures have 
been taken by different observers. . 

In the shadow of a larger substance, formed in a 
beam of light admitted into a dark room, these co- 
lours are still perceptible, beginning from a white 
line in the middle ; but here both the portions, on 
which they depend, are diffracted into the shadow ; 
and beyond its limits, they are lost in the stronger 
light that passes on each side of it. Their appear- 
ance is somewhat modified, when the shadow is form- 
ed by a body terminating in an angle ; for the breadth 
of the fringes being inversely as tlie breadth of the 
object which forms them, it is obvious that this 
breadth must increase towards the point of the sha- 
dows like the distance of the fringes formed in the 
shadows of Newton's knives : and the fringes seen 
within the angle must necessarily assume tlie charac- 
ter of hyperbolas : nor will this form bo materially 
altered, when the angle becomes a right one, as in 
the crested fringes, noticed by Grimaldi ; although 
the steps of the calculation, for determining their 
magnitude, are in this case a little more compli- 
cated. 

We find, in an elegant experiment 6f Mr Biot, on 
the fringes produced by diffraction, a singular con- 
firmation of the truth of the theory, which derives 
these colours from the difference of the times occu- 
pied in the passage of tlie different portions of light 
to the point of interference : although this celebrat- 
ed author docs not scerti to have been aw^are of the 
nature of the inferunct, wliich may so naturally be 
drawn from it. lie fou^id that the densities of the 
sulistunces, from the margin of which the diffracted 
light originated, had no influence whatever on the 
appearances produced by them ; but when they were 
formed in the light diffracted from substanccb placed 
at one end of a long tube, and observed on a piece 
of glass fixed at the other end, they became con- 
tracted, upon filling the lube with water, in the pro- 
portion of 4 to 3 ; ns was to be expected from the 
diminished velocity which must be attributed, ac- 
cording to the modification of the general law {B), 
to the passage of the light through a denser me- 
dium. 

SECTION XIL — Colours of m, 

The colours of mixed plates depend partly i dif- 
fraction, and partly either on reflection or on 
transmission : but iheir essential character coiisi.‘s 
in the different nature of the two mediums, through 
which the light passes after its separation 
- When a minute quantity of moisture is interposed 
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Ci ugma^i. between two lenses, it readily divides itself into a 
^ great number of smaller portions, scarcely distin- 
guishable by the eye : and rthe light transmitted 
through the lenses exhibits ‘ rings of colours much 
' larger than those which are ordinarily observed, and 
depending on tlie interval afforded by the difference 
of the velocities in the different mediums, according 
to the inverse proportion of the refractive densities. 
If they are viewed in a direct and unconfined light, 
the rings belong to the series commonly seen by 
transmission, beginning from a light central spot : 
both portions passing in this case simply through 
the separate mediums, and arriving at the eye after 
some slight diffraction only, which affects both of 
them in an equal degree : but if a distant dark ob- 
ject is situated immediately behind the lenses, and 
they are illuminated by a light incident a little 
obliquely, their character is changed, and they re- 
semble the colours commonly seen by redection, one 
of the portions of light being necessarily reflected, 
os in the case of the colours of deflected light : so 
that, when the dark object is situated behind one 
half of the glasses only, we observe the halves of 
two sets of rings, of opposite characters, exhibiting 
everywhere tints complementary to each other. The 
diameters of the rings vary according to the refrac- 
tive density of the liquid employed, diminishing as 
that density increases, and becoming much larger 
when two liquids, incapable of mixing with each 
othA, and differing but little in refractive density, as 
oil and water, are employed instead of air and a 
sitMs liquid. 

The magnitude of the interval may also depend 
on that of a minute transparent solid substance, im- 
mersed in a liquid, instead of being limited by the 
distance of the two lenses : thus the dust of the ly- 
coperdon, mixed with water, gives it a purplish hue, 
when seen by indirect, and a greenish by direct 
light : and when salt is added to the water, or oil is 
substituted for it, the difference of the velocities be- 
ing lessened, the colours exhibited rise in the series, 
as if the plate were made thinner. 

Mr Arago has very ingeniously applied the prin- 
ciple of the production of these colours, to the con- 
struction of an instrument, ibr measuring tlie refrac- 
tive densities of different clastic fluids, and of air in 
different states of humidity; the fluids being con- 
tained in two contiguous tubes of a given length, 
tlirough which the two portions of light arc made to 
pass, previously to their reunion, and to the forma- 
tion of the bands of colours ; and it may easily be 
conceived, that the delicacy of such a test must be 
great enough for every determination that can be 
required, either for the correction of astronomical 
observations, or for the illustration of the optical 
properties of chemical compounds. 

Section } Laws Polamation of 

Light. ’ * 

-v * ' ■ i" ' 

.iours first observed by Mr Arago, in 

refracting cryt^als, and since more particu- 
U-ly analysed by Mr Biot, afford by far the most 
Iriking and interesting examples ox the colours of 
mixed plates. In order to understand the laws of 


thc^se phenomena, it is necessary to be previously 
acquainted with the affections of polarised light, 
which' were first accurately investigated by Malus, 
and with the theory of extraordinary refraction, de- 
rived by Huygens, with equal elegance and preci- 
sion, frotti his peculiar hypothesis respecting the 
nature of the transmission of light. 

1. Mr Mnlus discovered, that at a certain angle 
of incidence, the light partially reflected, by a trans- 
parent substance, receives a peculiar modihcation 
with respect to the plane of reflection, which is call- 
ed polamation in that plane, 

2. Dr Brewster observed, that the angle of com- 
plete polarisatio]) is sucli, that the mean direction of 
the transmitted light is perpendicular to that of the 
reflected portion ; the tangent of the angle of inci- 
dence being equal to the index of the refractive den- 
sity of the medium. 

3. A ray of polarised light is again subdivided, in 
the usual proportion, by a second reirnctioii in the 
plane of polarisation : hut when it is relractcd in a 
plane j)erpendicular to the plane of polarisation, by a 
surface properly inclined, there is no partial reflec- 
tion : and in intermediate positions, the intensity of 
the reflection is nearly as the square of the tosine of 
the angular distance of the two planes. 

4*. A portion of the transmitted light is polarised 
in a direction perpendicular to that of ihe plane of 
refraction, so that none of this portion is reflected 
by a second surface parallel to the first ; and when 
there arc several parallel surfaccb in succession, the 
whole of the transmitted light becomes at last so po- 
larised, that none of it is partially reflected. 

5. The same transverse polarisation will happen, 
in a greater nimher of transmissions, wlicn the 
angle differs from that of complete polarisation ; and 
in the same manner a second partial reflection, by a 
surface parallel to the first, will produce a more 
complete polarisation, when the first i* imperfect. 

(). A perfect polarisation in any new plane, by a 
partial reflection at Uie appropriate angle, conqdetc- 
ly supersedes the former polarisation : but a reflec- 
tion or refraction void of any polarUing effect, 
winch may be called a neutral reflection or refrac- 
tion, changes the direction of the plane of polarisa- 
tion, according lo Mr Biot’s experiments, into that 
of the image of the former plane, supposed to be 
formed by the action of the given surface. 

7. The light ordinarily refracted by a doubling 
crystal in the plane of the principal section of the 
crystal, passing tlirough its axis, is polarised in that 
direction : the light extraordinarily refracted in the 
Iransverst direction, 

8. \A^\i previously polarised is transmitted by the 
ordinary refraction when its plane of polarisation 
coincides with the principal section, and by the ex- 
traordinary ivhen it is |)erpendicular to it. In inter- 
mediate directions, the quantity of light transmitted 
by each refraction is, according to Malus, as ilie 
square of the cosine and sine of the angle tlmncd 
by the planes, passing through the paths of the ray, 
and a line parallel to the axis in each crystal, sup- 
po.Mjig the species of refraction to be exchanged. 

y. The rays of light ordinarily transmitted by 
doubling crystals apjptar in general to retain theh 
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Chrottifttics. previous polarisation^ like rays transmitted through 
simple suWances; but the extraordinary refraction 
polarises them, according to Biot, like a neutral re- 
flection at a surface coinciding with the principal 
section; the new plane of polarisation taking the 
place of the image of the former. 

10. Reflections at metallic surfaces are generally 
neutral with respect to polarisation : but in oblique 
planes they seem, according to some experiments 
of Mai us, to mix or depolarise tlie light subjected to 
them. 


Section XIV . — Of the Lam of extraordinary Tie- 
fraction. 


The extraordinary refraction of regular doubling 
crystals may be coirectly determined in all circum- 
staneeb, by means of the Huygenian supposition of 
an undulation diverging in the form of a spheroid, 
from eveiy point of the medium, the velocity in any 
given direction being always proportional to the 
corresponding diameter, bo that the successive sphe- 
roidal surfaces lemain always similar to each other. 
The relations oi the angles of incidence and refrac- 
tion may be calculated by finding the point, in 
which any of the spheroids, supposed to represent 
the forms of the elementary undulations, at a given 
instant, is touched by a plane passing through that 
point of the surface, at wliich the original beam of 
light would have arrived, at the same instant, 
through the external medium ; it may also be de- 
duced, somewhat more simply, from the determina- 
tion of the velocity, with which an expanding sphe- 
roidal undulation must extend itself on any given 
surface; a velocity which immediately gives us the 
direction of the ray in the surrounding medium; 
and the relation thus obtained will also obviously 
liold good with respect to a ray returning in the op- 
posite direction. XOuaitcily Review^ No. 21.) 

In common refractions, if we compare the space 
described by an undulation or any given surface with 
the radius, the velocities appropriate to the different 
mediums will be represented by the sines of the re- 
spective angles. But the velocity, with which a 
splieroidal undulation advances on any surface, is 
evidently determined by the increment, or the fluxion, 
of the perpendicular to the circumference of the sec- 
tion of the spheroid, formed by that surface; and 
calling this perpendicular^, the velocity may be con- 
bidered as proportional to its increment i / : but tlie 
velocity 111 the surrounding medium is to that, with 
which the axis x inci eases, as r to l,r being the 
index of the ordinary refractive density of the 
crystal, compared with that of the surrounding me- 
dium, since the velocity in the direction of the axis 
is the same os tliat which belongs to the oi dinary 
refractive density ; consequently, the increment of 
the path of the undulation in the si bounding me- 
dium will be expressed by rx\ and s, the bine of 
refraction or incidence without the crystal will be 
to the radius as r.r' to y', and will be expressed by 


^ t dx - 
p-, or by r the evanescent increments of any 


quantities being always in tlie ratio of their fluxions: 


and the plane of refraction or incidence, without the Chromatid, 
crystal, will always be perpendicular to the tangent 
of the section formed by the refracting sur&ce. The 
determination of the relation of the angles is there- 
fore reduced to the calculation of the value of y and 
of its fluxion. 

Supposing then the ratio of the greatest and least 
refractive densities of the crystal, or of the equato- 



rial diameter of the spheroid 2AB to the axis 2AC 
to be that of n to 1, tz being greater than unity, and 
the tangent of the angle ADE, formed by the axis 

with the refract- 
ing surface DE, 
being called p ; 
the magnitude of 
the semidia 4 pc- 
tcr AF, parallel 
to the suri^, 
may be foundry 
comparing the 
secants of the 
angles FAG, 
HAG, subtend- 
ed at the centre 
by the corre- 
sponding ordi- 
nates of the el- 
lipsis and the inscribed circles for their tangents, 

FG, HG, being represented byp and the secants 

will be +;’-)• ; and the se- 

midiameter of the circle, AH, being x, that of the 

ellipsis, AF, will be n J ^ x. But the tangent 
^ nn -{~pp ° 

of the angle GIF. made by the tangent of the ellip- 
sis with the axlb, is to that of the angle made by the 
corresponding tangent of the circle, GIH or GHA, 

that is, ^ as n to 1 ; consequently, ^will be the tan- 
gent of the angle made with the axis by the elliptic 
tangent, IF, or by the conjugate diameter AK ; and 

if we substitute for p. we shell find the of 
P 

* ^ j- ® 

this diameter AK = which is to that uf 

nn -fjop 

the former AF in the ratio of —\ to i. 

+ppf 


T 
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cairoi«»tie». H^ce> for tlie le«ser semis^’s of the section formed point of incidence, which may be called w, Shd which CLromstics. 
by d^ giyep surf^e, ELj'iitedling AL the disttinceof is analogous to the conjugate diameter AK in the^'^^v^*' 
its centre from that of the siheroid, s, we have the m* 4- o'-' tins mm+atr 

mefOL prbportional between the segments of the dia- former section, will be tJ — • — — V — ^ 

• meter^V }[AK+AL] • £AK^a 1L]) = V(AKq- , • ^ ^ l + W 

ALn) =: j ( Y which must reduced = jr. Hence it is obvious, that this 

in the ratio of conjugate dimeters AK and AF, semidiameter, in any one plane of incidence, will be 

( 1 4. 14-g5» \ io a constant proportion to the sines, as Huygens 

2** J iuniself demonstrated; so that, supposing x to be 
nw w + X constant, and z to vary, tlie semidiameter tv may be* 

= EL. But from the known similarity of the pa- considered as an ordinate in the elliptic section pass- 
rallel sections of a spheroid, the axes will be to each ing through the point of incidence M and the dia- 


othcr as the ^midiameter At — n V ^ ^ *s ^iso the path of a ray falling perpendicularly on 

. , . 1 / 1 that surface from without: and, the tangent of the 

fix the equatorial semidiametcr, a ratio which may be ^ngle ELM formed by this semidiameter with tlie 

called ^at of 1 to m, m being Z= V i^pp ’ lesser axis of the given section, will be--, which 

4:hc lesser axis EL being z=.nj( — — determines the intersection of this oblique plane with 

\mm the refracting surface. 

. ✓ ' I+/73 ^ -X But in order to find the angle made with the re- 

^ the greater LP will be w — jp —— y fracting surface in a plane perpendicular to it, we 
, ' n y. ^ ^ TSTXTT-i nmst compute Lll, the distance of the centre of the 

Now, If q be the cotangent of the angle MNE. refracting section from the point nearest to the cen- 
formed by the .plane of the ray s motion, m. the ex- jre of the spheroid : and Uic tangents of the inclina- 
ternal mediuni, with the lesser axis of the section, ^ ^ 

or the tangent of the angle ELO formed by the con- ^^jQjjg pf jjjg diameters to the axis being » and 
jugate semidiameter LO with the same axis, this V 

semidiametcr may be found by substituting y for ^ ... nv + pp . 

m for 71, and the value of the semiaxis of the section of their mutual inclination will be since 

for z, in the expression for AF, the sQpiidiameter ^ ' ' 

parallel to the refracting surface, and it becomes ^ / , ,v taa + tah , . . « 

* ® ’ ta (fl + i) ;s -I ; and the sine of the same 

i+fl EL=„^ l±fL( ££__ ^ 

^ mm+qq mm+qq\mm n* J tan -f- tafi . , 

= LO. Hence, since all parallelograms described “" 6 *° 
about an ellipsis are equal, dividing the product of 


/i±2L 


meter AK conjugate to the refracting surface, which 


But in order to find the angle made with the re- 
fracting surface in a plane perpendicular to it, we 
nmst compute Lll, the distance of the centre of the 
refract! hg section from the point nearest to the cen- 


■ ■ TJW j- Tjtj 

that of their mutual inclination will be \ since 

1 } ( 1 — 7171 ) 

ta (fl + i) ;s ; and the sine of the same 

1 . . 11 taa + ta^ . , 


the semiaxes EL.LP by this semidiameter, we shall here 
liavc the required perpendicular y == MQ=— 


nn + pp 


+/>*) VK +/) 


= sin FAK =: sin 


LP w»i+g^ _n mm+qq / I +pp 

l + qq l+qq^\ ««+p* / » ^ ~ ; V =< • nnil the required 

Now, in order to find the fluxion of this quantity, in* +P / v (" 

creasing as the spheroid increases, while the place distance LR will be iz, and the distance of the cen" 
of the centre of radiation remains unaltered, we must tre of the spheroid from the refracting surface AR 
make z constant while x varies, and we shall have = rz. But MS, the perpendicular falling, from the 
n mm + qq / 1 + op \ point of incidence, on tlie lesser axis of the section 

^ ^ 1 Xoo ‘ )' formed by the surfoce, being called «, tlie tangent 

^ ^ ^ of the angle MLS, subtended by it at the centre be- 


V 


AtdR, which we may call r, and the cosine 


1 — tag ta 6 
sec a sec b 


■' i+w V «•+?' f 

7 *djr * 

which must be equal to — ; consequently, 

s J 


r - T ’ S‘“® consequently 

ff.. ”’ 77 ( 1 + 7 )-"^^""- 

• "> 40 x 18 of the seeti^, EL, which was tance of this perpendicular from the centre, LS = v 

. , ' X- — Lr f" P ? ,wgj; 8 Y becomes ; or if we call the sine of ordinary 

. . n-*-hr ^ / WTTir + / 

whence the semidiameter LM at the, refraction -ngand the ^ine of the inclination of 
^+qq . r 
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^luoiutiGfk the plane of the ray’ii tsotion to the lesser axis, 

f r-^T — V k, 1^ its cosine .r -- — : = k, we have 

v(i + m , VU+y?) 

u and d =; — - Hence the cotan- 

tllTtt 

gent of the angle ERM, formed by the line near- 
e«t to the ray in the Bection witli the lesser 


I, will be -■ if the value of s be con- 


axis 


siderccl as positive, when the ray is inclined on 
the refracting surface towards the axis of the 
crystal ; for in this case the sign of i being nega- 
tive, tz or LR will be subtracted from u or LS ; and 
the reverse wlien s is negative. We have also for 
the hypotenuse KM, or the distance of the point of 
incidence from the point nearest to the centre of the 
spheroid, \/ («^ + ’ consequently, the 

tangent of RAM, the angle of incidence or refracr 

rz 


is 4|ain = o ; and tlie tangent of the angle of te- Chron mtfca. 
fraction is ^ j the perpendicular velocity 

being V 

The retardati<^, produced by the passage of light 
through such a being equal to the time occu- 
pied within the pla]je, diminished by ia tithe propor- 
tional to the product of the tangent or. the angle of 
refraction and the sine of the angle df hh^idence 
(see Section V.) ; it will be expressed, of 


tion within the crystal, will be ■ 

Now since ithasbeenshown that ^ (jc* - 






**) 


+p' 


mm 


mm 


*/ ( 1—— — t: and sbice i^z^:=i 

^ V / 7in^k 

[?n®F + A-] x% the tangent of the angle 
of incidence or refraction within the crystal, which 

. / uti - 4 - vv 2/ V ti\ -1, I 

js=:v^| ^ • I will be 

^ \Tr5;s rrzz r- ' rr y 

;K>c»ted b, V (siSwTtrfjr+FIf + 


re- 


= S-r -1+-?? ' ” '■ =iiW(i+w) 

ij* and the colaageid of 

\ mmrr 1 + 77 / 

the inclination of the plane of refraction ERM, or 

^l ±!5 _ JL- + <^ becomes X + 

.. - + 0, » oecomes ^ 


{nn +pp) mm ) 

Tlie value of the perpendicular 

to the surface, AR or rr, is also of importance as 
immediately indicating, by its proportion to the 
axis Xf tlie velocity of the undulation in the direc- 
tion of the depth, which is therefore represented by 

, + /'*])• 

These ex])ressioDS become somewJiat simpler in 
many cases of common occurrence-, tj^us, when the 
axis is parallel to the surface, ;^ = 0, m = w, and 
^ Q, consequently, the tangent of refraction is 

i^T^Thkf^ perpendicular veloci- 
ty rj ^ (I -f- WIren the axis is per- 

pendicular to die surface,^ i$ infinite, ms: l, and 


aplate parallel to theaxis, by 

^ J \ — 7— rr r i / — ; R^^d when the axis is per- 
1 — {nnfck hn)^^ 

pendic«l.rb.thepl.te,by^,^.^^,_^,2L = 

“y 

small change in the form of the spheroid, on the re- 
tardation, may be found f^om the fluxions of these 
quantities, supposing n to vary ; which, when pro- 
perly reduced, making J 2 = 1, will be — 

V 

and — ^ drt respectively. 

V(l— f?) 

The values of r and «, for the principal sub- 
stances, exhibiting tlie extraordinary refraction^ 
which have been examined, are these : 

Iceland crystal r = 1.657 ?? =1.1 140 = 10:9 
Arragonite • • • 1.695 1.1030 = 11:10 

Ice 1.310 .9989 =890:8.91 

Quarta 1 .558 .99444. = 179:180 

Sulfate of lime 1 .525 .99432 =175:176 

Sulfate of barita 1.635 .99^95 .= 142 : 1 43 

In mica, according to Mr Biot, and in arragonite, 
according to Dr bievstcr, there are two axes of 
crystallization^ and tlu- rei ruction of such sub- 
stances may probably be reprCbSented, by suppoeing 
all the circular sections of a spheroid to become el- 
lipses, so that the undulation may assume the shape 
of an almond. 

Section XV—Cff the Colours ojf doubly r^racting 
Substances* 

In the case of doubly refracting substances, the first 
difficulty is, not to explain why the colours of double 
lights arc sometimes produced, but why they are not 
more universally pbservabl0 : , since it might natural- 
ly be expected, as a cotisa^quence of the general law 
of interference, that two portions of the same beam, 
passing through a moderately thin pUte of such a 
substance, in patlis diffbring but littltvl^m each 
other, and coinciding a^ain in direction7^:|uld, in 
all common cases, exhibit colours nearly simh^ - 
those of ordinary thin plates. It would, Ijowcvl-, 
be difficult to conjecture, whcAcr they ought to re- 
semble the colours seen by trur.smission or by rctlec- 
tidhp ' afid the fact is, that both these scries of co- 
‘ . 1 
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^hromiticf* lolifs are at once produced by the substanoes in ^ 
question ; but they are to mixed, tliat, without a 
particular arrangement, they always neutralise each 
other : and their formation appears to be alto lunit- 
ed to certain peculiar conditions of polarisation, con- 
siiStent with Mr . Arago's observation, on the non- 
intcrl'erence of two portions of light, polarised in 
transverse directions. Several of case!^, indeed, 
in which they are cxhibitedf remain still involved 
in some degree of obscurity ; but it is easy to ana- 
lyse the most important of the phenomena, and to 
reduce tlidm, with great precision, to the general 
laws of periodical colours. 

Mr Mains has demonstrated, by satisfactory ex- 
periments, that a beam of light, admitted into si 
doubly refracting crystal, is as much divided by par- 
tial redectioo at tlic second surface^ as by transmis- 
sion at the first ; the directions and the relative in- 
tensities of the two portions being precisely the 
same as those of the two portions of a ray similarly 
polarised, and returning to the second surface from 
without in an equal angle ; so that, after a farther 
transmissfion at the first surface, all the portions be- 
come again parallel. When the ray is in the direc- 
tion of the principal section, there is no separation, 
each of the pencils proceeding undivided, as they 
would do tf they passed through a second crystoJ 
parallel to the first : and the separation becomes the 
most complete when the plane of incidence makes 
an angle of about 4^5^ with the principal section ; 
each of the portions o and e, into whicli the ray is 
divided upon its admission, affording then two reflec- 
tions, oO and oE^ eO and &£f of nearly equal inten- 
sity. The times occupied by the portions oO, eKy 
will ditler most from each otlier, wlvile <?fJ and eO 
will describe their paths in equal times of interme- 
diate length ; but of these cO only will commonly 
interfere with oO^ which has a similar polarisation 
in the plane of incidence, and uE with eE, both be- 
ing polarised In a transverse direction ; so that we 
have two scries of colours, depending on an equal 
interval, except so far as they are distinguished by 
the inversion of one of the portions belonging to the 
extraordinary reflection, which render^ the series of 
colours exhibited by them blmilar to that of the co- 
lours of common thin plates seen by reflection, while 
the ordinary reflection exhibits colours analogous to 
thdae of thin plates seen by transmission. 

Mr Biotas usual mode of exhibiting tfiese colours is 
to place a thin plate of sulfate of lime, or of anv other 
‘Crystal, on a black substance ; to allow it to reflect the 
white light of the clouds at an angle of incidence of 
about 55** ; and to receive this light on a black glass, 
at an equal angle of iucidenco, in a piano transverse 
to the former, so that ^ plate may bo viewed by 
reflection in the black gbms. In this arrangement, 
the light reflected from the upper surface of the 
plate, b .^polarised in tho^^first plane of reflection, 
is nc '1 by the black glato, and consequently 

r «»udering the colours less easily per- 

;ture with them: the beams oU 
iUg by the ordinary reflection, arc 
polarised, and will be transmitted or 
^ by the glass ; but the teams vo£ ai^ cEp 


ISB 

being polarised in a transverse direction, ^ill be Chromatics, 
partially reflected by it, and will exhibit a very bril- 
liant colour, depending on their mutual interference. 

If, on the contrary, the black glass be turned round 
the ray^ ao that the second plane of incidence may 
coincide with the first, the ordinary rays only will 
be partially reflected by it, and the complemeritary 
colour will be exhibited by the union of the portions 
oO, eO ; bot this colour will be less distinct, on ac- 
count of its mixture with the white light reflected by 
the first surface. 

Appearances of a similar nature may also be ob- 
served in the transmitted light ; each of the refrac- 
tions exhibiting the Colour- complementary to that 
which it affords by reflection, as happens in the or- 
dinary colours of thin plates ; and, we must seek for 
the portions of light which affpfd 'them, in the suc- 
cessive partial reflections at the two surfaces of the 
plate, as in the case of the ordinary colours ; the 
light simply transmitted by the separate refractions 
not exhibiting the ordinary effects of interference, 
for want of a similarity of polarisation. The obliqui- 
ty of the incident light produces similar effects on 
both series. 

Undin* some circumstances of the reflection of 
rays near the perpendicular, Mr Biot observcb that 
the .plate assumes the colour which is usually exhi- 
bited by a plate of twice the thickness viewed a 
little more obliquely : and in such cases it is pro- 
bable that the polarisation ol‘ the beams oO and eE 
has been so modified as to afford a partial interfer- 
ence; and if this is not the true explanation, it will 
not be diflicult to suppose the interval to be doubled 
in some other manner by a repeated reflection^ 

The effbet of a plate of a double thickness is also 
produced by two equal and parallel plates, through 
which the light passes in succession, provided that 
their axes of crystallization be parallel, and that tliey 
be of such a thickness, as to exhibit in conjunction 
a colour more easily observable than those which 
they aftbrd separately : a condition which is more 
generally applicable to tlie case in which the axes 
are transverse to each other, and one of the thick- 
nesses is to be subtracted from the other ; since in 
this situation the two portions of light must always 
interchange their refractions, and that which has 
moved the more slowly, in its passage through one 
of the plates, will move the more rapidly in' the 
other. This result is very accurately confirmed by 
experiment, and certainly affords a very striking il- 
lustration of the truth of the law of interference. 

When we wish to examine the eftects of the differ- 
ent obliquities of the incident light, it is most con- 
venient to employ a beam previously poUrised, 
which renders the separation of the different portions 
by a subsequt^nt reflection or tefraction more easily 
practicable : and for these pur{)o^es we may cither 
make use of plates of black glass, placed in proper 
situations, or polarising piles, consisting of a number 
of oblique thm plates, which produce the effect, on 
the light transmitted through them, with less duni« 
nution of its iniensity than would take place in a 
single partial reflection. In some cases also, the 
light may be analysed by causing it to pass through 
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Chiro mi^i ,^a piece of Iceland ; or through a thin plate 

of agate, ^lidb I)r firewater has found to trans- 
mit only such light as is polarised iu a particular 
plane. 

The measurements of the tliiclmef^s of plated of 
doubly refracting substances agree in general very 
accurately with the various tints exhibited them 
ID various situations with respect to the axis, and 
with various obliquities of the incident light, accord- 
ing to tJic theory of periodical colours: and the 
agreement is always sufficiently peifibet to convince 
us of the dependence of t)ie phenomena on the law 
of interference, even if it should happen to require 
some unknown modification in particular cases. In 
the first place, when the incidence is perpendicular, 
the thickness of the plates is precisely such as would 
be inferred from the^ theory, at least as nearly as 
the theory is founded'on observations sufficiently ac- 
curate, although this thickness is often many hun- 
dred times as great as that of the thin plates, with 
which it is to be compared : thus the greatest dis- 
proportion of the ordinary and extraordinary refrac- 
tion of rock crystal, according to Malus’s experi- 
ments, is that of 1 69 to i 60 ; so that the difference 
of ^ the times, occupied by light in passing through 
this substance, is to the interval, in virtue of which 
a similar plate exhibits the common colours, as 1 to 
320f and to the interval in a plate of crown glass us 
1 to ,qi8; while the experiments of Mr Biot make 
the observed proportion that of 1 to m 6‘0 ; the differ- 
ence being no greater, than would arise from an 
error of less than a thousandth part of the whole, 
in the determination of one of the refractive densi- 
ties. 

The effect of the obliquity of the incident light, 
on the colours exhibited by plates of rock crystal, 
agrees also perfectly with the theory. The differ- 
ence of the times required for the ordinary and ex- 
traordinary refractions, which is always comparative-, 
ly small, will vary as the fluxion of the retardation> 
when the obliquity varies ; and the sine of ordinary 
refraction being g, the interval will be expressed by 

— r . dny when the axis is parallel to the 


iible alteration in the colour observed. When the Cliromaticst 
thickness of such a plate is more considerable, or ' 
when the eccentricity of the extraordinary refraction 
is greater, tlie colours differ, with the incidence, in 
different parts of the plate ; and they are generally 
disposed in rings concentric with the axis. These 
rings have been particularly described by Dr Brew- 
ster, as "observed in the topaz : they are always in- 
terrupted by a dark cross, occasioned by the want of 
light, properly polarised to afford them, in the two 
transverse directions. 

Mr Biot has made a great number of experiments 
on tlie colours of the plates of sulfate of lime, in the 
form denominated Muscovy talc : they exhibit a ge- 
neral agreement with the results of the calculation,, 
particularly with respect to the constancy of the 
tint, in all moderate obliquities, when the inclination 
of the axis to the plane of iniiideDce is 46° ; but in 
other cases the agreement is somewhat less perfect, 
and the difference is too great to be attributed alto- 
gether to accident. The most probable reason foi 
this irregularity, under circumstances so nearly similar 
to those which accord with the theory in the case 
of rock crystal, is the want of a perfect identity of 
the two refractions, in the direction of the supposed 
axis; or, in the language employed by Mr Biot with 
respect to mica, the existence of a double axis of 
extraordinary refraction : and it is the more credible 
that such a slight irregularity may have existed in 
the sulfate of lime without having been observed, as 
Dr Brewster has lately detected a similar property 
in tbe arragonite, though both Malus and Biot had 
examined this substance very carefully without being 
aware of it. Tbe calculation of the extraordinary 
refraction, in such a ease, would afford but little ad- 
ditional difficulty, if its characters were well deter- 
mined i the form, in which the undulations must be 
supposed to diverge, might properly be termed an 
amygdaloid ; and the velocities with which the sec- 
tions, formed by the given sur^ce, would extend 
themselves, might be deduced from the properl les of 
the ellipsis, nearly in the same manner as they have 
been determined for ihi spheroid. The difference 
of the results of the calculation from the spheroid, 
and of Mr Biofs experiments, or rather of the empi- 


fiurfabe of theplatci and by — r 

It is perpendicular. Taking, for example, an expe- 
riment of Mr Biot, on a plate iu which the axis was 
nearly perpendicular, the mean angle of refraction 
being o8.6S the tint was a reddish wliite of the 
seventli order, answering to the reflection from a 
plate of glass .0000496 of an inch thick, in the ex- 
periments of Newton, while the colour exhibited, in 
, a perpendicular light, by a plate of the same crystal, 
in which the axis was paraJlel to the surface, would 
iiave .teen expressed by the thid ^ss .00033^. In 
titjbob two eases, die values, of the fluxion become 
,.:L..r()ajiuid •^.146'33rd» ; and reducing the interval 
10003^2 in tills proportion, we find .0000486 for the 
thickness of a plate of glass which ought to exhibit 
the tint cpfi^ponding to the oblique incidence ; the 
difference froiii tlie experiment being only one mil- 
lionth of on inch, which w^uI4 scarcely make a sen- 


rical formula, derived from them, maybe seen in the 
subjoined table ; the first part of which, deduced 
from tho theory, is applicable to all substances af- 
fording a regular extraordinary refraction, when the 
axis is either perpendicular or pardlel to the surface , 
of the plate. The first column of decimals shows the 
equivalent variation of thickness where die axis is per- 
pendicular to the plate, being equal — vi the 

r, ' '' ' 7 

product of the sine and of refraction t the 

seeoiid tepresents the variation for an ordinary thin 
plate, being proportional to the cosine V(Wff); 
and tbe subsequent columns are found 'Iry adding to 
the numbers of tile second column those o1 4;e &8t, 
multiplied by A:®, the square of the sine of the 
nation of the plane of incidence to the axis, Binc(^ 
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fliromutricj. AngU FaraUel Plate. Inclination of the Plane of 

of‘ Rc- diciilur Incidence to the principal Section, 

fraction, Pluto. 0® 22^*^ 45° 77 J® 90° 


00° 

.0000 

1.0000 

1.000 

1^00 

1.000 

1.000 

• so 

.1S4.5 

.9397 

.958 

1.002 

1.046 

1.064 

40 

.5394 

. ,7660 

.845 

1.036 

1.245 

1.305 

6o 

1,5000 

.5000 

.720 

1.S50 

1.780 

S.000 

•«0 

5.5851 

.1736 

-992 

S.966 

4.940 

5.759 

Biot. 







V. 20 


‘969 

.975 

•995 

1.028 

i.osa' 

^ 40 


.893 

-920 

1.000 

1.112 

1.175 

60 


^848 

.882 

1.097 

1.896 

1.588 

so 


1 . 1.96 

.921 

1.440 

2.338 

3.569 


Tlicrc nre also some circumstaDces in the experi- 
ments of Mr Biot on plates of rock crystal cut per- 
pendicularly to t|)e axis, which cannot be sufficiently 
explained on atw hypoihesisi without some furtlier 
investigation. These plates seem to transmit the 
beam of light subjected to the experiment^ without 
materially altering its polarisation, and then to pro- 
duce different colours, according to the situation of 
tlie substance subsequently employed for analysing 
the light : so that Mr Biot supposes the rays of light 
to bo turned more or less by the crystal, round 
an axis situated in the direction of their motion ; 
and he has observed some similar cftects in oil of 
turpentine, and in some other fluids. But it is high- 
ly probable, that all these phenomena will ultimately 
be referred to some simpler operation of the generai 
law of interference. 


sufficiently powerful, when applied externally in a Chromate 
single direction, has been shown, by the same ob- ^ 
servers, to [)roduce a double refraction ; although 
the difference of the densities, thus induced, is much 
too minute to be perceived in any other way, than 
by means of these colours, which arc, in general, so 
much the more easily seen, as the cause which ex- 
cites them is the feebler. 

Dr Brewster has also shown, that the total reflec- 
tion of light within a denser medium, and the bril- 
liant reflection at the surfaces of some of the metals, 
are capable of exhibiting spme of the appearances of 
colour ; as if the light concerned were divided into 
two portions, the one partially reflected in the first 
instance, the other beginning to be refracted, and 
caused to return by the continUi^ operation of tlie 
same power. In the case of siwr and gold, it has 
already been observed, that there appear to be two 
kinds of reflection, occasioning opposite polarities ; 
and these may possibly be concerned in the produc- 
tion of this phenomenon. The original interval 
appears to be extremely minute, but it is capable of 
being increased by a repetition of similar reflections, 
as well as by obliquity of incidence. Mr Biot has 
also found fliat such surfaces, combined with plates 
of doubly refracting substances, either increase or 
diminish the. equivalent thickness, according to the 
direction of the polarisation which they occasion. 

In these and in a variety of similar investigations, a 
rich harvest is opened, to be reaped by the enlighu 
ened labours of future observers ; and the more dif- 


Dr Seebeck and Dr Brewster have discovered ap^ 
pearances of colours, likeahose of doubly refracting 
substances, in a number of bodies which can scarce* 
ly be supposed to possess any ci^stalline structure. 
They are particularly conspicuous in large cubes of 
glass, wliich have been somewhat suddenly cooled, 
so that their iaternul structure has been rendered 
unequal with regard to tension. The outside of a 
round mass, thus suddenly cooled, being too large 
for the parts within it, must necessarily be held by 
them in a state of compression with respect to the 
direction of the circumference, while they ore ex- 
tended in their turn by its resistance t although in 
the direction of the diameter the whole will gene- 
rally be in a state of tension : so tliat the refractive 
density may naturally be expected to be somewhat 
different in different directions, w hich constitutes the 
essential character of^oblique refractiou : and when 
the proportions of the external parts to the internal 
are modified by the existence of angles, or other de^ 
vlations from 0 spherical form, the arrangement of 
the tensions must.bo altered accordingly : and there 
is no doubt that^l the,^«kpp^entiy capricious varia- 
tions of the rings and lbo4s\of coloors, which arc 
observed, might, by a and minute exatnina** 

tion, be; reduced to the naturm oousoquences of these 
inequalities of density, so far at least as the laws of 
the extraor«^:t!iary refraction alone.are concerned, al- 
nation of* the light into two portions 
a remain iinexplaiiied. . Effects of the same 
are produced by the temporary operation of 
purlial changes of temperature, producing partial 
compression and extension of the internal structure 
of the substance : and even a mechanical forcc; if » 


Acuity we find in fully explaining tlio facts, upon tlie 
general principles hitherto established, the more rea- 
son there is to hope for an extension of the bounds 
of our knowledge of the optical properties of matter, 
and of all the laws of nature connected with them, 
when the examination of these apparent anomalies 
shall have been still more diligently pursued. 

Section XVI—^O/* the Nature of Light and Co^ 
lours. 

Notwithstanding the acknowledged im[>089ibility 
of fully explaining all the phenomena of light and 
colours by any imaginable hypotliesis respecting 
their nature, it is yet practicable to illustrate tJietn 
very essentially, by a comparison with the known 
effects of certain mechanical causes, which are ob- 
served to act in circumstances somewhat analogous ; 
and us far as a tlieory will enable us to connect witb 
each other a variefty of facts, it is perfectly justi- 
fiable to employ it hypothetically', as a temporary ex- 
pedient for assisting the memory and the judgment, 
until all^^bubts are removed respecting its actual 
foundation in truth and nature. Wiether, therefore, 
light may Consist merely ia the projection of detach- 
ed particles with a' certain velocity, as some of the 
most celebrated philosopher of modern times assert, 
or whether in the undulations of a certain ethereal 
medium; as Hooke and Huygens maintained, or 
whether, as Sir Isaac Newton bdieved, both of these 
causes are concerned in the phenomena ; without 
positively admitting or rejecting any opinion as de- 
monstrably true or false, it is our duty to inquire 
^hat assisCance can be given to our conception and 



158 CHBOM 

Chromatics, recollection, by the jb^option of any cozoparibon, 
which may be pointedly Applicable even to gotne in- 
sulated facts only. It has however been thought 
desirable to sepaiiate this investigation, os muck as 
possible, from the ipelation of the facts^ in order to 
avoid coof^nding the results of observation with 
the dedut^n^ from mere hypothesis ; an error 
which haa been committed by some of the latest and 
most meritorious authors in this department. It 
may be objected to some of the preceding sections, 
that this forbj^rance bos not been exercised with re- 
spcci to the general law of interference and its modifi- 
cations ; but it would have been impossible to give 
any correct statement of the facts in question, with- 
out determining whether the appearances depend 
upon one or both of the ])ortion8 of light Buipposed 
to be coucernedi 

Art. 1. (Sect. I.) The separation of colours i& ex- 
plained, in the liypotlicsis of emission, by the suppo- 
sition of an elective attraction, different in intensity 
for the different rays of tlie spectrum : but for this 
difference no ulterior cause is assigned. Any ori- 
ginal difference of velocity is contrary to direct ex- 
periment ; and even the alterations of relative velo- 
city, which must inevitably be occasioned by a va- 
riety of astronomical causes, have nqt been detected 
by the most accurate observations, instituted for the 
express purpose of discovering them : so that it has 
been suggested, that there may possibly be a multi- 
tude or rays of the same colour, moving with va- 
rious velocities, and only affecting the sense when 
they have the velocity appropriate to that colour in 
the eye. The name of elective attraction is indeed 
little more than a mode of expressing the fact, with- 
out referring it to any simpler mechanical cause: 
and in chemical elective attractions the substances 
concerned are under very different circumstances, 
with respect to contact, and with respect to the pro- 
bable influence of the form and bulk of their inte- 
gral particles ; at the same time it seems impossible 
to show any absurdity in the supposition of the ex- 
istence of such an elective attraction with regard to 
the different kinds of light. On the other lifind, if 
we consider colours as depending on u succession of 
equal undulations, of different, magnitudes uk the 
colour are different, wc may discover an analogy, 
somewhat more approaching to a mechanical ex- 
planation, in the motions of waves on the surface of 
a liquid : the largest waves moving witli the great- 
est rapidity, although the approximate caldubtion, 
derived from the most approved theory, leads US to 
the same expressions for the velocity, as are appli- 
cable to the transmission of an impulse through an 
elastic fluid. The fact is, that a larger wave moves 
more rapidly than a smaller, because the pressure 
is not precisely limited to a perpendicular direction, 

. as the simplest calculation supposes, hut operates 
also more or less in, an oblique direc it|n, principally 
within a certain angular limit; so that the utmost 
depth, at which any difference of pressure can affect 
the l|f(iid as a motive force, is that at which this 
angle may be imaglhcd to comprehend virtually the 
exact breadth of a wave ; and since the velocity de- 
pends on the depth of die flu td affected at once by 
the pressure, the breadth becomes in this manner an 
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element of the determination. Thus also, the larger Cfamnato. 
undulations, constituting red light, are found to' 
move more rapidly than those of the violej, which 
ara supposed to be smaller; and there are mftby 
ways in which the difterencie may be supposed to be . 
occ^ioned, although not depending exactly on the 
same cause as in tlie case of the waves on the sur- 
face of a liijuid. It is well knnwm that sounds of all 
Idnds move with an equal velocity .^bugh the air ; 
hfidall colours arrive through tlie a^jpos^ elostic 
ethiyr in the same dme from the remoUjst pigneta.: 
but a refractive medium, however transpatent, is not 
to be considered as perfectly homogeneous : in many 
instances, two mediums, of different qualities, seem 
to pervade every part of a crystal, which is com- 
pletely uniform in its appearance ; and it seems to 
be necessary, in every case, to suppoi^e the particles 
of material bodies scattered at considerable distances 
through a medium which pusses freely through their 
interstices ; so that wc may conceive the undulations 
of light to be transmitted partly through the parti- 
cles themselves, and partly through tlte intervening 
spaces, the two portions meeting continually after 
a certain very niinute difference in the length of 
their paths : we may then suppose the portion trans- 
mitted through the interstices to be weakened by 
the irregularity of its passage, which will affect the 
smaller undulations more than the larger : and when 
these portions arc combined with the portions more 
slowly transmitted through the particles themselves^ 
these last will bear a greater proportion to the for- 
mer in the violet than in the red light, and will have 
more influence on tlie ultimate velocity, which will 
therefore be smaller for the violet than for the red. 

This explanation may perhaps bo far from the best 
tliat the hypothesis in question might afford ; but it 
will serve as an illustration of a possible mode, in 
which the phenomenon may be refen^ed to the estar 
blished laws of mechanics, without the continual in- 
troduction of new principles and propctliics. 

Art. 2. (Sect. IV. A.) Most of the ordinary phe- 
nomena of optics are capable of a sufiiciently satis- 
factory explanation, on cither of the hypotheses re- 
specting tiie nature of ligiit and colours : but tlic 
laws of interference, which have been hhown to be 
so extensively applicable to the diversified appear- 
ances of periodical colours,' point very directly to 
the theory of undulation : so directly, indeed, that 
their establishment has been coDAidcred, by many 
persons the Continent, as almost paramount to the 
V establishment of that theory. It niight not, how- 
„ ever, be absolutely impossible, to, invent some sup- 
positions respecting the effects oflight, which might 
partially rkoncile these laws of. emis- 
sion. Thus, if we suppoim, with pro- 

jected corpuscle of tP exci^ ; Wnsa(i^ii by 
means of the vibrations Of the fibres of the! retina 
and of 4he nerves, we may imagine thot sucli vibra- 
tions must be most easily produced a series of 
particles following each other ^ at equal distan- 
ces, each colour having' ^its appropriate 
in afty given mediuin:, it will then be dcinon- 
strabie,'. <th|Lt any second soiics of similar par- 
ticles^ interfering with them, in such a manner as 
their intcrvalsi will destroy their effect 
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Chromatics, in exciting a vibratory motion ; each succeeding 
particle meeting the fibre at the instant of its 
return from the excursion occasioned by the stroke of 
the preceding^ and thus4innihilating the motive ef- 
fect of that stroke* But the illustration ends here : 
for it seems ioi^c^iblc to adapt it to the greater 
number of the alternations which pccur, during the 
passage, of a raVj through a given space, in a denser 
medium : since tt is an indispensable condition cf the 
^ projectile theory, that the velocity of light slioutd be 
^ increased upon its entrance info a medium of greater 
refractive density. I'he Newtonian theory, of fits 
of easy reflection and easy transmission, is still more 
limited in its application; since it attributes to one 
portion of light those effects, which ii|i,ve been strict- 
ly demonstrated to depend on the presence of two. 

In the undulatory theory, tlie aiudogy between the 
laws of interference, and the phenomena of the tides, 
and the effects of the combinutinn of musical sounds, 
is direct and sinking. The existence of an undu- 
lation of an elastic medium depends on the recur- 
rence of opposite motions, alternately direct and re- 
trograde, at certain equal distances, in the same man- 
ner as a series of waves consiets in a number of alter- 
nate elevations and depressions, and the succession 
of^the tides in a number of periods of high and low 
water. The spring and neap tides, derived from the 
combination of the simple solar and lunar tides,, af- 
ford a magnificent example of the interference of 
two immenso waves with each other; the spring 
tide being the joint result of the combination u’hcn 
they coincide in time and place, and the neap wlien 
they succeed each other atnhe distance of iialf an 
interval, so us to leave the effect of their difference 
only sensible. The tides of the port of Bntsha, de- 
scribed and explained by Halley and Newton, exhi- 
bit a different modification of the same opposition of 
undulations; the ordinary periods of high and low 
water being altogether superseded, on account of the 
different lengths of the two channels by w'hich the 
tides arrive, affording exactly ihc half interval which 
causes the disappearance of the alternation. It may 
altoo be very easily observed, by merely throwing 
two equal stones into a piece of stagnant water, that 
the circles of waves, which tiiey occasion, obliterate 
each other, opd leave the Surface of the water smooth, 
in certain lines of a hyperbolic form, while, in other 
neighbouring parts, the surface exhibits tlic agita- 
tion belonging to both scries united. The beating 
of two musical sounds, nearly in unison with each 
other, appears also to be an effect exactly resem- 
bling the succession of spring and neap tides, which 
may be considered as the beatings of two undula- 
tions, related to eaoh frequency as Sif) to 

30 ; and the com'biiiation of these sounds is still more 
identical with that whicl^ /this theory attributes to 
light ; since tlie elementary motions of the particles 
of the luminiferous medium are supposed to be prin- 
cipally con^.uSd to the line of dtreetbn of the uri- 
dulatioi]!,- while the most sensible effects of the waves 
Tec2i immediately on their asceint and descent, in 
jrection perpendicular to that of their progressive 
motion. . ' 

Art. 3. (Sect. IV. B.) The diminution of the 
velocity of light upon its entrance into a denser me- 
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dium, in the direct proportion of the refraiilive den- Cliromatic8« 
sity, is one of the funoamental principles of the un- 
dulatory theory, and is perfectly inadmissible on the 
supposition of projected corpuscles. But it must be 
remembered, that the demonstration of the actual 
existence of this proportion is somewhat indirect; 
being only derived from the neccsBity of admittiTig it, 
in the application of the laws of interference to the 
observed phenomena f we have no means of ob- 
taining an immediate measure of the velocity oi‘ light 
in different mediums. 

Art. 4. (Sect. IV, C.) The loss of the half in- 
terval may be explained, in particular cases, wirhout 
difficulty, although, in other instances, the circum- 
stances are too complicated to allow us to appreciate 
their effects. In the direct transmission of a ray of 
light through a plate of a transparent substance, we 
may compare the denser medium to a series of elastic 
balls, larger and heavier than another series in con- 
tact with them on each side. Now, it is well known 
that a series of elastic balls transmits any motion 
from one end to the other, while each ball remains 
at rcjst, after having communicated the motion to the 
next in order ; bo that the last only flies off', from 
having none beyond it to impel : and if the balls, in- 
stead of being only possessed of repulsive forces, 
were connected by elastic ligaments of equal powers, 
a motion in a contrary direction would be transmit- 
ted with equal ease ; the last ball, being retained by 
the ligament, instead of flying off, would draw the 
last but one in the same direction, itself remaining at 
rest after this negative impulse; and the motion 
would be communicated backwards in the same man- 
ner throughout the series to the first ball; and then, 
for want of further resistance, this ball would not re- 
main at rest after receiving the negative impulse, 
but would be drawn forwards by it, so as to strike 
the second, precisely in the same manner as at the 
beginning of the experiment ; and this second posi- 
tive impulse would proceed tlirough the whole series 
like the first. Such is the nature of the longitudinal 
vibrations of elastic rods, first observed by Chladni ; 
the cohesion of the substance supplying the place of 
tlie supposed elastic ligaqicnts : and in the case of 
an elastic fluid, the pressure of the surrounding parts 
performs the same office ; a negative impulse being 
always propagateil through it with the same facility 
as a positive one. If, instead of a single series of 
balls, we now consider the effect of two series, the 
second consisting of larger balls than the first, the 
last ball of the smaller Bcries will not remain at rest 
after striking the first of the larger, but will be re- 
flected, so as to strike the last ball but one in a re- 
trograde direction ; and this retrograde impulse will 
be continued to the first bidl, cohstiuiting a positive 
impulse with respect to the new direction, in which 
it is propagated. But if the first series of balls be 
larger than the;i|||^cond, the last of the larger balls 
will not be deprmd of all its motion by striking tlie 
first of the smaller, but will continue to move more 
slowly in its first direction ; and the elastic ligaments 
will then be called into action, so as to carry back, 
step by step, to the first ball, this remaining impulse, 
which will become negative with respect to the new 
djbrectioD of its transmission. And the same must 






CirlRdM 



liBpp^ta^ the cbmb of Iwro'^lastic nuHliums in con- 
tact, 9 iipposin|; tbem'to be of equal elasticity, l?ut of 
different denuttea; tfae direction of the elementary 
motions either ox^ciding with that of the general 
impuiae^ ,or bdltk£(^^tt^osite to it in both mediums at 
once* the reflection is produced by the arrival 
of the uhilulition at the surface of a denser medium, 
and being reversed when at tlie surface of a rarer : 
and it is obvious that such ^ tnvenion of any regu- 
lar undulation is paramount to ills retardation or ad- 
vancement, to the ^tent of half of the interval 
which constitutes Its whole broadih ; every affection 
of such an undulation being precisely inverted, at 
the distance of half lie breadth of a complete alter- 
nation : and these effects will not materially differ, 
wlicthcr the impulse be supposed to arrive poipenfli- 
cularly at the surface, or in an oblique direction* 

Art. 5. (Sect- IV. D.; Sect. XIII.) The experi- 
ments of Mr Araj^o, not lyot published in detail, 
winch sliow that light does not interfere with light 
polarised m a tiansverse direction, lead us imme- 
diately to the consideration of tlic general phenome- 
na of polarisation, which cannot be said to have been 
by any means explained on any hypothesis respecting 
the nature ot light. It is certainly easier to conceive 
a detached particle, however minute, distinguislied 
hy its different sides, and having a pavticular axis 
turned in a particular direction, than to imagine how 
an undulation, rosembling the motion of the air 
which constitutes sound, can have any different pro- 
perties, with respect to the different planes which di- 
verge from its path. But here the advantage of the 
projectile theory ends ; for evciy attempt to reduce 
the phenomena of polarisation to ineclmnical laws, 
by the analogy of magnetism, has completely hniGd 
of enabling us to calculate the results of tlie actions 
of tlie forces, supposed to be concerned, in any cor- 
rect manner : to say nothing of the extreme compli- 
cation of tlie properties, which it would be necessa- 
ry to attribute to the simplest and minutest sub- 
stances, in order to justify the original hypotlu sis of 
a polarity, existing in all the particles of light, and 
a directive attraction, that is, a combination of at- 
traction and repulsion, in every reflecting or refract- 
ing substance. In the unflulatory theory, wc may 
•discover some distant analogies, sufficient to give us 
a conce^ion of the possibility of reconciling the 
facts with the theory, and perhaps even of reducing 
those facts to some general laws derived from it: 
although it will be necessary, in this intricate part 
of the inquiry, to proceed analytically rather than 
synthetically, and to re&t satisfied for the present, 
without bringing the analysis- to a termination by 
any means explanatory of all the phenomena. Some 
of tlie supporters of this theory may perhaps be of 
opinion, that itif deficiencies are too strongly dis- 
jplayed by lliis attempt : but it is for them to find 
a more complete solution of the (Uf Aulticb, if any 
suol) can be discovered* ^ 

In ihe case of a wave, moving on tlie surface of a 
liquid, considering the motion of the particles at 
some little distance b^low the surface, os concerned 
in tlie propagation of ^n undulation in a horizontal 
direction, we may observe that, there is actually a 
j^terul motion, throughout the liquid, in a plane of 


w^hich the direction is determined of gra'-Cb^ta 

vitation ; but this happens because the liquid is more ' “ 
at liberty to extend itself on this side than On any 
other, titc force of gravitation tending to bring it 
back, with a pressure of which the operation is ana- 
logous to that of elasticity ; and we cannot find* a 
parallel for thb fbree in the motions of an elastic t 
medium. It is indeed very easy to deduce a motiont 
transverse to the general direction, from the combi- 
nation of two undulations proceeding from two neigh- 
bouring points, and interfering with each other, when 
the difference of their paths amounts to half an inter- 
val : for the result of this c'ombination will be a regular, 
though a very minute vibiation in a transverse di- 
rection, whicn will continue to take place throughout 
the line of the propagation of the joint motions, al- 
though certainly not with any force, that would na- 
turally be supposed capable of producing any per- 
ceptible effects. There must even be a diffcionce 
in the motions of the particles in*every simply di- 
verging undulation, in different parts of the spherical 
suriacc to which they extend ; for, supposing it fo 
originate from a vibration in a given plane, the velo- 
city of the motion constituting the undulation will be 
greatest in the direction of that plane, and will dis- 
appear in a direction perpendicular to it, or rathir 
will there become transvernc to the direction of the 
diverging radii ; and in all other parts there must be 
a very minute tendency to a transverse motion, on 
account of the difference of tlie velocitioa of the 
collateral direct motions, und of the compicj^sions 
and dilatations which they occasion. When, also, a 
limited undulation is admitted into a quiescent me- 
dium, it loses some of itb force hy diffraction on 
each side, where it is unsupported by the pi ogress 
of the collateral parts : and if an undulation were 
admitted by a number of minute parallel linear aper- 
tures or slits, or reflected from an infinite number 
of small wires, parallel to each other, it would still 
retain tlie impression of the incipient tendency to 
diffraction in all its parts, producing a modification 
of^thc motion, in a dnection transverse to that of the 
sli^s or wires. It is true that all these motions and 
fnodificationb of motion w'ould be minute beyond the 
power of imagination, even when compared with 
other motions, thembelves extending to a space far 
too minute to be immediately perceived by the 
senses: and this consideration may perhaps lessen 
the probability of the theory as a physical explana- 
tion of the facts : but it would not destroy its utility 
a< a mathematical representation of them, provided 
that such a representation could be rendered gene- 
ral, and reducible to calculation : and even in a phy- 
sical sense, li the alternative were qi|avoidable, it is 
easier to imagine the powers of per^ving minute 
changes to be all but infinite, Ihan to* 'admit the por- 
tentous complication of machinery, whidi must be 
heaped up, in order to afford a solution of the diffi- 
culties, which beset the application of the doctrine 
-of simple projection to all the phei^tnena of polari- 
sation and of colours. It is not however possible a* 
present to complete such a mathematical theory, 
even on imaginary grounds; alriiough a few further 
analogies ^between polarisation and transverse motion 
fisroe themselves on our observation. 
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In the theory of emission, the resemblance of the 
phenimerid of polarisation to the selection of a cer- 
tain number of particles, having their axes turned 
in a particular direction, supposing thc^e axes, like 
those of the celeatiui bodies, to remain always paral- 
lel, will carry us to a ceitain extent, in estimating 
the (jiittntity.of light contained in each of the two 
pencils, into whibli a beam is divided and subdivided: 
but it would soon appear, that, after a few modifica- 
tions, this pai allelism could no longer be supposed 
to be preserved : we should also hud it impossible 
to assign the nature and extent of any forces, which 
might be capable of changing the former directions 
of the axes, and fixing Hum pcnnanfiilly in new 
ones. The distinction of a fixed, a moveable, and a 
partial polarisation, wliidi has been imagined by Mr 
Jhot, must vanish allojaher, upon considtimg that 
all the effects, which li attributes to the paitial po- 
lio isation, are ob^et\al)le in cxptriiiupt^ like those 
of Air Knox, in which there is confi'ssedly no polar- 
isation at all. 

If WT assume as a mathematical postulate, in the 
unduLitoiy theory, without attempting to demon- 
strate its phyfical foundation, that a transverse mo- 
tion may Be propairilcd in a direct line, we may de- 
rive from this a'^^umption a tolerable illustration of 
the ^LibdiMsion of polaiiscd light by reflection in an 
oblique j)lane. Supposing polansation to depend on 
a tiiinsveisi' motion in the given plane, when a ray 
complettly polaiised is suh]LCted to simple reflection 
in a dilfeicnt plane, which is destitute of any polar- 
ising aetmn, and may therefore be called a neutral 
refii'Clion, the polar motion may be conceived to be 
reflected, as any other motion would he icflected at 
a perfectly smooth suiface, the new^pltinc of the mo- 
tion being always the image of the former plane: 
and the elfect of refraction will be nearly of a simi- 
lar nature. But when the surface exhibits a iicw^ 
polarising influence, and the beams of light are di- 
vided by it into two portions, the intensity of ,eacli 
may be calculated, by siqiposing the polar motion 
to be resolved instead of being reflected, the simple 
velocities of the two portions being as the cosines 
ot the angles formed by the new planes of motion 
with the old, and the energies, whicli arc the true 
measure of the intensity, as the ‘squares of the sines. 
We are thus insensibly led to confound the intensity 
of the supposed polar motion, with that of the re- 
flected light itself; since it was observed by Malus, 
that the relative intensity of the two portions, into 
which light is divided under such circumstances, is 
indicated by the proportion of the squares of the co- 
sine and sine of the inclination of the jilanes of po- 
laribation. The imaginary transvcrs»e motion might 
also iieccbsarily be altei-nate, partly from tlie nature 
of a continuous medium, and partl> from the obser- 
ved fact, that there is no distinction between the po- 
larisations, produced by causes precisely opposed to 
each other, in the same plane. 

Why liglit should or should not be reflected at 
certain sui faces, when it has been pieviously polar- 
ised, cannot, eviin wi>li the greatest latitude of hy- 
pothesis, be very salisfactoiily explained, but it is 
lemarkdble that the transmission is nc/er wholly de-* 
stroyed, or even weakened in any considerable pro- 
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portion. We might, indeed, assign a rcasoa for the Clrfomatics. 
occurrence of a partial reflection or a totaf transmis- 
sion in the constitution of the surface concerned : 
since every abrupt change ol‘ density must necessarily 
produce a partial reflection, while a gradual ti'ansltion 
by insensible steps must transmit each impulse with 
undiminished energy, and witJiaut any reflection of 
finite intensity, as in the well known case oi a coU 
li&ion, supposed to be performed with the inu*rpoci- 
tion of an inhnite number of balls of all [lOb^ibh' in- 
termediate magnitudes. If, thciefore, we could hnd 
any modification of light, which could can've it to be 
transmitted from one medium to another in a nioie 
or less abrupt manner, we should thusliL nhlt to dis- 
cover a caLi*e of a variation of the intensiu of the 
partial reflection : and this seems to be the nearest 
approach, that we can at present make, to an ex- 
planation of the phenomenon, according to the un- 
dulatory theory. 

Art. fi. (Sect, V.) The equal intensity of the 
colours of thin plates, seen by reflection and by 
transmission, is a fact whicli would not ha\o been 
expected from the immediate application of the law 
of interference, and which seems, therefore, at first 
sight to militate against its general adoption. But 
this is only one of the many modifications of the law , 
which arc the immediate conscipiences of its con- 
nexion with the undulatory theory ; and it may Le 
demonstrated, from the analog} of a series of elastic 
bodies, that no material dilFerence in the intensity of 
the tw^o kinds of colours ought to he expected in 
such circumstances. The intensity of a ray of light 
mufat always be considered as proportional to the 
energy or impetus of the elementary motions of the 
particles concerned, which varies as the square of 
tlu^ velocity, and not simpl} as the vclocit} itself ; 
for if the \elocity were made the measure of inten- 
sity, there would be an actual gam ol’ joint inten‘‘iry, 
whenever a ray is divided b} partial reflection : since 
it followrS from the laws of the motion of the centre 
of incitia, that w hen a smaller body strikes a laiger, 
not the sum, but the ditfercnce of the separate mo- 
menta, will remain unchanged by the collision, 
while the sum of the energies remains constant in 
all circumstances; the square of a negative quantity 
being equal to that of the same quanfify taken posi- 
tively. Thus, supposing an clastic ball, 1, to strike 
another of which the mass is /, wutli the velocity 1, 


the velocity of the transmitted impulse will be 


r+1' 


and that of the reflected, — l 
r+l 


r — l 


the 


^ 4-1 

pum of the momenta in the opposite directions being 
t — — 1 

- — ; , instead of 1, the original momentum; but 

r I 

the energies, expressed by the products of the masses 

A. I 

into the squares of the velocities will be r-, 

(> + ir 


and m respectively ; and tlic sum of these is 
Now', when an impulse arrives at tlir 



I 62 CHBOM 

chianiukt. last of a aerief of larger particlos, and ie reHected in 

^ .3 

an inverted form, if wc substitute - for r, the ener- 
gies will be in the proportion of and — 1^ , 


or of 4 r and (1— which is the same as the for- 
mer: so tliut, according to this analogy, tiio subdi- 
vision of die light at the second surfaco of a plate 
must be in the same proportion aa at the first. We 
may call this proportion that of mr to 7i\ m- + n- 
being equal to 1 : we have then n- for the energy of 
the Hist partial reflection, mhi- for the second ; and 
for the third: for the first transmission, into 
the substance, vu-; for the second, out of it, for 
the third, after an intermediate reflection, and 

for the fourth, after two reflections, \ and the 
elementary velocities in either medium, compared 
among themselves, will be as the square roots of the 
respective energies. But it may he proved that, in 
all collisions of two moving bodies, each of the mo- 
tions produces its cfl'cct on the velocities after im- 
pulse, independently of ithe other: so that the 
changes introduced, in consequence of the motion 
of one of the bodies concerned, are the same as it 
would have occasioned, if the other had been at rest; 
and consequently, if two undulations interfere in any 
manner, the joint velocities of the particles must al- 
ways be expressed by the addition or subtraction of 
the separate velocities belonging to the respective 
undulations. When, therefore, the beam first par- 
tially reflected, of which the elementary velocity is 
expressed by w, interferes with the beam transmitted 
back, after reflection at the secoftd surface, with the 
velocity joint velocity, in the case of the 

perfect agreement of the motions, will be 
and in case of their disagreement, n — mhi\ the 
energies being {n +7n*n)‘ and (n — m-ny ^ ; the differ- 
ence, whicli is tile true measure of the effect of the 
interference, being that is, four times the pro- 

duct of the respective velocities. But when the light 
simply transmitted at the s^econd surface, with tlie ve- 
locity interferes with the light transmitted after 
two reflections, with the velocity the quadruple 
product becomes only diflering from the lor- 

mer in the ratio of to I, which is that of the in- 
tensity of the light transmitted by the single surface 
to the intensity of the incident light, the diftcrence 
being much too slight to be directly perceived by 
the eye ; so that this result may be considered as 
agreeing perfectly with Mr Arago's observation. 

We may also obtain, from the analogy with the 
effects of collision, an illustration of the intensity of 
the partial reflection in different circumstances ; al- 
though it is not easy to say wdiat oudit to be the 
precise value of r in the comparison. ^ we imagin- 
ed the two mediums to differ only in density, while 
their elasticity remained equal, which is the simplest 
supposition, the density must be conceived to vary 
as the square of the velocity appropriate to the me- 
dium: but the value of r, thus determined, makes 
tin* partial reflection in general much too intense, 
and it becomes necessary to suppose it weakened byl 
the intervention of a stratum of intermediate density^ 
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such os there is every reason to attribute to thd sur* Chromatic* 
faces of material surfaces in general, fi om the con- 
siderations stated in the article Cohesion of this 
SupplcmenU However this may be, we shall in ge- 
neral approach sufficiently near to a representation 
of the phenomenon, by taking the mass r in the 
simple proportion of the refractive density : thus, in 

4 

the case of water, making ^ 

energy of the first partial reflection |^— 


— = .0204, while the result of Bougucr s experi- 
49 

ments is .018 ; and the agreement is as accurate as 
could have been expected, even if the whole calcu- 
lation had not been an imaginary structure. In the 
case of glass, tlie difference is somewhat greater ; 
and it is natural to expect a greater loss of light from 
a want of perlect polish in the surface : for, taking 


r = -,we have 
2 


.040, and Bouguer found the re- 


flection only .025. The surface of mercury reflect- 
ed nearly .60; whence r should be about 8 : whether 
the index of the refractive densiiy can be so great 
as this, we have no precise mode of determining ; 
but there seems to be something in the nature oi 
metallic reflection, not wliolly dependent on llie den- 
sity : thus it may be observed, that potassium has a 
very brilliant appearance, though its specific gravity 
is very low ; at the same time, its great combustibi- 
lity might give it a much higher rank among relrac- 
tive substances, than could otherwise have been ex- 
pected from its actual densiiy. 

Art. 7. (Sect. XIIL) Although the ingenuity of 
man has not yet been able to devise any thing like a 
satisfactory reason for the reflection ot a polarised 
ray in one case, and its transmission in another: yet 
several attempts have been made, witli various suc- 
cess, to reconcile the different hypotheses of light 
wilh the other phenoinem^ of oblique refraction. Ihe 
illustrious Mr Laplace lias undertaken to deduce rfic 
laws of this refraction, according to the projectile 
pystem, from the general doctrines of motion ; and 
he has sufficiently demonstrated, that the path fol- 
lowed by the liglit is always such, as to agree with 
the principle of the least action, supposing the law 
of the velocities previously established ; or in other 
%vords, that the sum of the products of the spaces de- 
scribed, into the respective velocities, is always the 
least possible. To this demonstration it has been ob- 
jected, that notwithstanding tlie complication of its 
steps, it is in fact nothing more than the simple trans- 
lation of the fundamental law of Huygens into ano- 
ther language; for it is assumed in this theory, upon 
obvious and intelligible grounds, that the path ot 
light must always be such, that the time may be 
equal with respect to two neighbouring collateral 
parts of the undulation ; which is tlie well known 
condition of a minimum of thejvliole time employed: 
and the time being always expressed by the space 
divided by the velocity, if w'c suppose the proportions 
of the velocities to be inverted, us in the two theories 
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.CiirmiifttiM. respecting light, the expression of the time in the 
“ one will be identical with that of tlie action iii the 
other: consecmcntly the conditions of the propaga- 
tion of light, in the Huygenian doctrine, must always 
imply the observation of Che law of least action in 
tlie opposite hypothesis: and this general proposition 
Mr Laplace has taken great pains to prove, with re- 
spect to a particular instance, in which the Huyge- 
nian calculation had been found, notwithstanding 
Newton’s doubts, to agree perfectly with the pheno- 
mena. It has also been observed, tliat the law of 
the least action is wholly inadmissible as a funda- 
mental principle of motion : that it is completely 
unphilosophiqul to multiply unnecessarily the num- 
ber of |>p8tulatcs or elementary laws : and that al- 
though in many cases tlie principle may be capable 
of beihg established as a derivative proposition, yet 
in ordetio demonstrate it, we must assume that the 
velocity must be the same in all directions, between 
the same parallel or concentric surlacos, or at any 
rate, must limit our reasoning by conditions, incom- 
patible with the nature of the actions, to be consi- 
dered as the foundation of the laws of extraordinary 
refraction. 

In tliis single point, tlie undulatory theory has 
every possible advantage over its rival. Tor the dif- 
ference of the velocities in dilfercni directions, no 
force has been assigned as a cause, in the projectile 
system, at all more general than the individual di- 
rections of (he rays with respect to the axis. But 
' u])on the hypothesis of undulations, it has been de- 
monstrated, without any gratuitous supposition, that 
every lamellar or fibrous substance must trar^mit 
every diverging impulse in the form of a splicroidal 
surface, supposing only the elasticity to act more 
powerfully in one direction tlian another, as it natu- 
rally must do in such circumstances. (Qtiarfcrlt/ 
Ecviexv, No. 4.) And when we consider the ex- 
periments of Dr Brewster and Dr Secbcck, which 
show, that any compression or extension wliatevcr, 
acting in a given direction on any transparent solid, 
is capable of occasioning those api>carances of co- 
lour, which prove the transmission of light by an or- 
dinary and an extraordinary refraction, we cannot 
help imagining, that the cause of the elliptic refrac- 
tion must be of a nature more simple, than is con- 
Hstent with the existence of a multiplicity of attrac- 
tions, and repulsions, and polarising powers, acting 
in all manner of directions, with every possible va- 
riation of intensity, independently of any assignable 
variation of the circumstances of the light affected. 


CIIUONICLE, Parian. See the Enci/clopa^dia 
under this head, and Parian Chronicle in this 
Supplement for some corrections. 

CINNAMON. The plant which produces the 
aromatic bark called cinnamon, is described under 
the word Lanrns^ in the article Botany of the Kn- 
cj/clopcedia. The following particulars are extracted 
i'rom a manuscript account of the cultivation and 
commerce of cinnamon, written in Ceylon in 181(), by 


Tliere is however another mode of considering Chromatics, 
the mechanism of elliptic refraction, which is some-' 
what less simple and elementary, but which affords 
us a further analogy to the phenomena of polarisa- 
tion by reflection and transmission. If wc suppose 
a doubling crystal to consist of a large number of 
very thin plates, united by a medium differing but 
little from them in refractive density, this pile will 
completely polarisq the trfinsmitted light, as iNlalus 
and Dr Brewster have shown, in a plane perpendi- 
cular to that of the incidence, even when the incli- 
nation of tlie surfaces is widely different from that 
which produces the most, complete polarisation at 
once ; and at the same time a part of the light, par- 
tially reflected by each plate^ will be again reflected 
by the neighbouring surfaces into its original direc- 
tion ; nor will it be difficult to imagine that the quan- 
tity of light thus twice reflected, may, from some un- 
known cause, be rendored ultimately equal to that of 
the light simply transmitted, which, according to the 
laws of polarisation, will never exceed half of the 
original beam. Now the lengths of the paths of 
these two portions will not only be different, but the 
difference will vary according to the direction : for 
while the light simply transmitted procct'ds to de- 
scribe its path, with the uniform velocity belonging 
to the mean of the two mediums, combined alwa 3 ^s 
in a constant proportion, the light twice reflected by 
each plate will be retarded most of all in the direc- 
tion pcrpciidicidar to the plates, as in the case of 
the colours of common thin plates ; and in oblique 
directions, the number of plates, which it lias to pass 
tlirongli in a given space, being as the cosine of the 
angle of incidence, and the retardation in eacli plate 
being also as the same cosine, neglecting the dif- 
ference between the angles of incidence and refrac- 
tion, which is supposed to be inconsiderable, the 
whole retardation will be as the square qf the cosine 
of the inclination to the axis, which is the well 
known proportion of the dilVerencc of the diameters 
of a circle, and of an ellipsis approaching near in it. 

We thus obtain a general idea of the combination of 
two eftects, which do not appear to be related in any 
other point of view, a regular oblique refraction and 
a distinct polarisation; further than tin's the com- 
parison is by no means completely satisfactory ; and 
the great difficulty of all, which is to assign a suffi- 
cient reason for the reflection or nonroflection of a 
polarised ray, will probably long remain, to mortify 
the vanity of an ambitious pliilosophy, completely 
unresolved by any theory. (i, s.) 


Mr H. Marshall. The word cijinamon occurs In seve- 
ral passages of the English version of the Old 
meni. Cinnamon was burnt on the funeral i)ilc of 
Sylla and of Poppsea. The ancients got tlicir cinna- 
mon through Arabia, to which country it was 
brought probably from Ceylon. 

In 1498, Vasco di Gama landed at Calicut, and 
from that time the merchandise of India, which had 
formerly been imported into Europe through the 



medium of the VenetktxiSi took a different route, and 
^ "waa carried round the Cape of Good flope by the 
Portuguese- The Portuguese were the first Eu- 
ropeans who cetabli^ied a factory in Ceylon. This 
they accomplished at Colombo, in thq early part of 
the sixteenth century ; notwithstanding the opposi- 
tion of the Arabian merchants, who carried on the 
trade from Ceylon, and who did all in their power to 
prevent the establishment of the Portuguese. The 
Portuguese were driven from Ceylon by the Dutch 
in and the Dutch by the English in 1796. 

'Die Dutch were the first who cultivated the cin- 
nairiun plant in Ceylon. They be^an to form plan* 
tations oi’ cinnamon in 1765, and in 1778 Thunberg 
found these plantations extensive, and some of the 
plants or stools had already afforded bark three times. 
Before these plantations were formed, the Dutch 
were sujiplied with cinnamon bark from the cinna- 
mon plants that grow spontaneously in the territory 
of the king of Candy, and b}^ the sufferance of that 
diiei'. The part of the old Dutch territory between 
Negumbo and Mauira is that which is best fitted for 
the cultivation of cinnamon. 

Produce of Each eiiinanion plant in the cinnamon gardens in 
C^namon, affords, on an average, four tenths of an ounce 

of bark every second year. But a cinnamon plant, 
in its most vigorous state, and carefully cultivated, 
produces 23 ounces of bark every second year. 
Spontiuicoui Besides the bark got from the cinnamon gardens, 
a considerable quantity is also collected from sponta- 
neous plants. A great part of the interior of Cey- 
lon is c<Hered with trees and brushwood. Where 
the declivities are gentle, the cultivation of dry grain 
is practised. I'or this putjiose, the trees and brush- 
wood arc cut down, the trunks and branches arc 
burnt, and the ashes spread on the ground ; and on 
the soil thus prepared, dr^ grain is sown. The roots 
of the trees and bushes still remain in the ground. 
One crop only is taken, and in a few years the 
ground is again covered with trees and brushwood. 
At the end of 15 or 20 years, the same spot is treat- 
ed as before, for the j)urpase of yielding a crop of 
grain. A piece of ground cultivated in this way is 
called a china. Upon these chinas which have been 
recently cultivated, cinnamon plants of a proper age 
for yielding cinnamon bark are found growing spon- 
taneously, and the bark of these cinnamon plants is 
collected. But the best cinnamon bark is obtoined 
from the plants cultivated in the eiunanion gardens, 
(^onlrart By the agreement made in 1802, the English Go- 
witli Uic vernment of Ceylon engages to supply tlie East In- 
Company Company annually with 400,000 lb. of cinnamon, 

^ ’ at the rate of 3s, Sterling lb. If any ship is 
found to have more than 20 lb. of cinnamon on 
board, witliout permission from the English govern- 
ment of Ci'ylon, or from the East India C'oiupany, 
the ship and cargo are liable to confisc i4ion. 

That there might not be produced a greater quan- 
tity than that required for the East India (Company's 
investment, smin* of the cinnamon plantations were 
* Tooted out soon, after tire settlement came into the 
possession of the English. But it was afterwards 
found expedient to increase the produce of cinna- . 
.^jnon ; and for tluit purpose the cinnain<»ii plaiAtations 
weise cultivateil with increased. tit tention. 

The average annual exportation ol* cinnombn from 


Ceylon, from 1804 to 1806 inclusive, was 200,018 Cinnamw 
lb.; and from 1807 to 1814 inclusive, 370,913 Ib. * 

The annual average expcnce was L. 14,223, or about 
9d.per lb. The cinnamon which has not the quali- Quandty ex* 
ties proper for the European market is rejected, ported trow 
Part of this rejected ciiuiartion is sold to merchants Ceylon, 
at about Qs.j)er lb. It is shipped for the supply of 
the British settlements in India. 1'hat which goes to 
Bombay is reexported to Jedda and Massuali. Some 
of it reaches England under the name of Casia. 

Average yearly quantity of cinnamon sold at the 
East India Company’s sales, from 1803 to 1810 
inclusive, - - - 318,2581b. 

which brought L. 95,825, about O's. 
per lb. ‘ I 

According to Stavorinus, the average 
quantity sold by the Dutch, from 
1775 to 1779, ^vus - - ^70,000 

which brought L. 203,500, about 
ll8.y?crlb. 

The average of tlic Dutch sales from 1785 to Canton tul- 
1791 w greater, and the price is nearly double 
average English price from 1803 to 18 JO. The large 
quantity of cinnamon brought from Canton is pro- 
bably the cause of the* diminution in quantity, and 
the fall in price of the Ceylon cinnamon. The cinna- 
mon from Canton is generally inferior in aromatic qua- 
lity, but it is brought to market at a lower price than 
the Ceylon cinnamon. It is sold under the name of 
casia. J't is imporUd into Canton from the Sooloo 
islands, and from Cochm-Chma. It does not appear 
that any cinnamon is produced in Ciiiuu. 

The third quality of Ceylon cinnamon is consider- 
ed equal to that brought from China, and could 
probably be supplied at as low a price. This 
quality of cinnamon might be collected in Ceylon 
to u great amount, and a large importation of it 
into the London market, sold ut a moderate profit, 
w. uid probably lessen the demand for Canton cinna- 
mon 

Cinnamon grows on the Malabar coast, and was 
collected there in the dominion of the king of Tra- 
vancore by the Dutch and the English. Of this 
trade, an account is given by Era Paolo de San Bar- 
tholomeo, who residcil in that country in 1776. Cin- 
namon is also collected in Sumatra. Bruce says, 
that it grows in the country between Cape Gardefan 
and Melinda. 

In J80I, a considerable quantity of essential oil Oil of Ciji' 
was distilled from the rejected cinnamon in Ceylon 
and latterly (I8I6) 3000 ounces have been distilled, 
part of which was sent to England. 1 ; But it is more 
profilablo to sell the rejected cinnamon, than to 
distil the oil from it. 

Casia-buds are the receptacle of the fructification 
of the cinnamon plant. TJicy are imported into Eu- 
rope chiefly from Canton, They might be colJecti d 
abundantly in Ceylon; but this has not hitherto been 
done- (Y.) - 

• CIRCA US (Nouthern), an extensive district of 
Indostan, extending about 470 Voiles along tlie coast 
of Coromandel, from the frontier of the Carnatic to 
that of Bengal. It reaches inland from 40 to 70 
miles, when it is separated from the provinces of Hy- 
dr^bad and Berar by a range oi' hills, which in the 
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dircATst fiouth are and detached from each other, but in 
the north rise into high mountains, impiissable for 
horsey or carriages, unless at a single point near Sa<* 
lourgant. The area of the whole is estimated at 
17,000 square mi|bs, of which Mr Grant (Appendix 
io' Fifth Repott oii Indian Affairs^ p- 620) supposes 
one-iifth to be under cultivation. Thjs last estimate 
is given as purely conjectural ; and considering that 
tlie tract is generally level, and that besides main- 
taining a large internal population, it exports grain to 
a great extent, it seems scarcely possible that it 
should not contain a much larger proportion of cul- 
tivated laud. The number of inhabitants is calcu- 
lated at two millions and n half, which would give 
nearly 150 to tlie square mile* 

ili&toiy. Tlie Circars, after enjoying for many ages a native 
government, experienced the weight of Mahometan 
power, when, in 1511, the sovereign of the empire 
of Beder, conquered lirst Condapilly, and aflerwards 
Guntoor, with tlio whole district of Masulipatain. 
The subjection, however, was so imperfect, tliat, in 
1571 , the country was to be conquered anew. It be- 
came llicn attached to tin* dominion of Hydrubad, 
and along with it fell, in l(i87i under the wide spread 
empire of Aurungzebe. That conqueror, however, 
absorbed in distant and mure splendid objects of atn- 
bition, appears to have been saiistied with little more 
than a formal submission, 'fhe Circars never fully 
felt the yoke, till, on the breaking up of the Mogul 
cmjiirc, they lioeamc a portion of the kingdom 
founded at Hydrabad, by Nizaiu-ul-Moolk. These 
territories formed to the Nizam a nmre important 
object than they had done to the Mogul. He ac- 
cordingly occupied thorn with a nillitury force, and 
took vigorous measures for collecting the revenue. 
After tlie diath of Nizam-ul-MooJk, his third son, 
Salubat Jung, was enabled, Ihrough the aid of the 
Frencli, to obtain tt|e sovereignty of the Circars; 
but when Masulipatam, in 1759 j yielded to the 
BritUh arms, ISaiabat Jung, deprived of French sup- 
port, was unable to maintain Jiis authority, and these 
territories reverted to the reigning Nizam. Soon 
after Lord Clive threw upon them an ambitious eye; 
and, availing himself of the obsolete claim of the 
Mogul, obtained from that sovereign a grant of the 
Circars, which, in the following year, the Nizam 
found it necessary to confirm. C)nly four of tlie live, 
however, &ine into the immediate occupation of the 
British ; the fifth, Guntoor, being retained for life by 
Buzalet Jung, a son of the Ni/ani, who held it in 
Jagliire, so that it did not devolve to the Company 
till the year 17BS. 

Under all these revolutions, the interior cuhnini- 
stration of the Circars, remained unaltered. Here, 
and over the greater part of the south of India, 
the village system has been long fully establish- 
ed, A village, politically considered, includes not 
only the inhabited spot', but a certain surround- 
ing district, from which its subsistence is drawm. 
In each village, all employments, * except the 
simple one of cultivating the ground, are performed 
by public servants, who receive, as the salary of their 
office, a certain portion of land, besides some small 
jHirquisites at the time of harvest. Of these tunc- 
tioiiaries the most einin. nt are, the potail, or chief, 
the taiiaand totie, two species of poUce o^icers; the 


boundary man; the supcrintcMidant of the winter 
courses ; the brahmin ; the schoolmaster ; the astro- 
loger ; the smith and carpenter ; the poet ; the musi- 
cian ; and the dancing girl. Under this simple form, 
most of these villages have, for a long series of ages, 
preserved not only their institutions, but even their 
name unchanged ; they have seen, uninjured, all the 
storms of revolution pass over their heads. When 
revenue is to be raised, or even exactions levied, it is 
found most convenient to make the agreement with 
several of the leading men in the village ; the sum 
being then collected by an arrangement among the 
inhabitants themselves. 

This constitution prevatfa chiefly in the plains. 
The hilly districts are possessed by Zemindars, who 
let their lands by a sort of feudal tenure, on condi- 
tion of military service. These Zemindars, unless 
when kept in i-trict subjection by a foreign power, 
hold in their hands the cliiefsway over the Circars. 
About the time when the province came into the 
possession of the British, they were sup[)i)3ed to have 
on foot no less than 41,000 troops, ’fhe Company 
appointed provincial chiefs and councils; but the 
power of the Zemindars continued nearly unbroken 
till 1794 , when punishment was inflicted on the great 
Zemindar of Vizianagriin, who had oppressed and 
expelled many of the interior chiefs. In 1802 and 
ISO-I, the salutary system of a [)t*rnianent settleiyent 
of tlie territorial revenue was introduced, 1‘iie ad- 



ministration, however, has not yet been placed on 
that regular and systematic footing, from which Ben- 
gal has derived such important advantages. 

The climate of these provinces is, by the influence Climate and 
of the sea breezes, rendered cooler than most other Prodiutions. 
regions ))iaced under the same latitude. At the 
season, however, which iminediutely succeeds the 
vernal equinox, the heat becomes exceedingly intense, 
particularly in some of the sandy tracts near the 
sea coast. In the hilly dii^tricts,* filled with marsh 
and jungle, the damp and heat combined gi neratc a 
pestilential air, which gives rise to a dangerous ma- 
lady, culled the hill fever. The soil along the shore 
is sandy, but improves as it approaches the hills, 
when, at a certain licight, cultivation gives place to 
woods and jungle. The inicnnediate tracts are well 
watered, and, though they' yield only one crop in 
the year, yet that one is abundant. Kice and other 
grains are not only produced m quantity sufficient 
for internal consumption, but are exported to such 
an extent, as to make the Circars, during the north- 
ern monsoon, be considered as the granary of the 
Carnatic. Fruits, greens, and roots are raised with 
difficulty, particularly in the southern districts, owing. 

It is supposed, to the influence of the sea air. Sugar 
and cotton arc not so plentiful as to render the pro- 
vince independent of foreign supply ; but hay salt 
and tobacco are, to a certain extent, objects of ex- 
portation. An article capable of being turned to 
the most valualiie account, presents itself in the noble 
forests of teak timber which grow upon the frontier 
mountains. The animal productioiih arc confined 
chiefly to the useful species of slieep and hdrned cat- 
tle, which are produced in great abundance. 

• The Circars are noj less eminent as a manufactu- iMmuifuc^ 
ring, than/as an agricultural district. The cotton ti'-v*'' ' 
fabrics which form its staple; arc chiefly of two kinds. 
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circa ssio# -Xlie firgt is fine long clothi which forms tlic basis of 
the finest calicoes. This . exquisite manufacture is 
chiefly caivied on in the iBland of Nagur, formed by 
the rwo large branches into which the Godavcry 
divitles itself before entering the sea. The security 
here enjoyed from the ravages of war has allowed 
this valuable branch of industry to attain its present 
degree of perfection. This cloth forms tlie sole 
basis of the trade to Europe ; and the annual exports 
thither are supposed, by Mr Grant, not to fall short 
in value of thirty lacks of rupees. The next fabric 
consists of coarser cloths, dyed with the clitiya root, 
the inatlcier of India, which grows in perfection in the 
sands annually overflowed by the Kistifa. This ma* 
nufacture is much more widely difiused, and the de- 
mand for it is immense, both in the interior, and in 
llie regions to the oast. The muslins of Cicacole, 
the woollen carpets of Ellore, and the silks of Ber- 
hampoor, form curious and elegant fabrics, but are 
produced in sucli shiall quantity, as to be of little 
cornracrcial importance. 

CouuiKTcc. q'liQ foreign trade of the Circars is chiefly carried 
on by the channel of Madras, to wliicli the natives, 
in I heir small craft, convey its produce. The va- 
luable article of |)iece goods, however, is chiefly ex- 
ported in larger vessels from Masulipatam. In 
liS05, till? exports to Madras amounted in grain to 
17, 64-, 040 sicca rupees ; in piece goods to r),59il4‘6 ; 
and a variety of minor articles raised the total amount 
to 25,60,564 rupees. The imports, consisting of nu- 
merous small articles, did not exceed 5,91 »1 44 rupees. 

die ^rcur^ The Circars arc commonly reckoned five in num- 
ic ircurj. divided from each other by a succession of con- 
siderable rivers which cross tlic territory and fall in- 
to the sea. Cicacole, the most nortlicrly and most 
extensive, is separated from the rest by the great 
stream of Godavery, which, after a course of upwards 
of 700 miles, falls "here into the Bay of Bengal, 
Jlajamundry is situated around and within the bran- 
ches of the Godavery; Ellore and Condapilly oc- 
cupy the space as far as the Kistna or Krishna; 
wliiie (Juntoor fills the interval between the Kislna 
and the southern boundary of the Circars. MasulU 
patmii and the surrounding districtdiave been recent- 
ly considered as forming a sixth Circar. 

Revenue.’ q'htj following estimate formed by Mr Grant, of 
the gross revenue, in Madras pagodas of 4 rupees 
cacli, drai^m, in 1783, from tlie different Circars, will 
give a tolerable idea, at least of their relative value ; 

(iuntoor, . . 3,51,000 

Ma5>ulipatam, . . 1,4 1, 500 

Condapilly, • . . 3,18,000 

Ellore, . . 3,41,143 

Rajatnundry, . . 5,04,052 

Cicacole, . - 9,92, 427i! 

26,5*1,122] 

The Circars arc cliirfly knowm to Europeans by 
their sea-ports, which, however, arc neither nume- 
rous iior of convenient approach. 1’he most import- 
ant l)y much is Masulipauun, affording tlic only 
point on the coast of Coromandel at which vessels 
can anchor ^.Mtliout experiencing the inconvenience 
of a heavy surf. The town is very extensive and 
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populous, and is defended by a strong fx>rt, viewed 
as the maritime bulwark of the Circars. The French . 
had a factory here from 1 66.0 ; and in 1751, theys 
obtained posscssioa of the town and fort, which th('*y 
greatly strcngiliencd. In 1759, the British, under 
t'oloncl Ford, took the fiirt by storm ; Masulipatam 
was soon after ceded to ihein, and has continued in 
their possession ever since. Though no longer, as 
formerly, the principal place on the coast of Coro- 
mandel, it is still the tlieatre of an extensive com- 
merce. Besides Madras, it trades on a great scale 
witli Calcutta and witli Bassora, on the Persian 
Gulf. The trade with Calcutta consists chiefly of 
imports, as rice, raw silk, shawls, rum, and sugar. 

That with Bassora is supported almost entirely by 
the export of piece goods, particularly chintzes, 
wliich, tliougli inferior to those of Europe, are cele- 
brated in tlie east, and an object of extensive de- 
mand througliout the Persian empire. The exports 
to Bassora in 1811-12 amounted to 1,299,000 ru- 
pees, while the total exports did not exceed 
2,13(),000. See FZ/l/i Report on Indian affairs, (i?.) 

CIRCASSIA, a country of Asia, situated on the Situation 
northern declivity of that great mountain range"*^*^ 
wliich, under the appellation of Caucasus, fills the 
space from the Caspian to Ihe Black Sea. This 
territory extends across from sea to sea, and north- 
ward to the rivers Terek and Cuban. Nothing can 
be more striking than the approach to tlfis region, 
when from the steppe^ or immense level plain to 
the north, is seen, abruptly rising, the vast mass 
of the Caucasian mountains. Four distinct groups 
are clad in perpetual snow% and, above all, towers 
the stupendous Elbrus, which rivals Mont Blanc in 
magnitude. The lower intervening range, called 
the Black Mountains, is very precipitous, and has 
the appearance of a regular wall. These mountains 
arc not supposed to exceed half the elevation of the 
Elbrus. At the foot of thes^ stupendous ranges lie 
a number of fertile and beautiful vallies, which not 
onJ}^ feed numerous flocks and herds, but yield, in 
abundance, mai^e aiA n ?liet, the grains chiefly cul- 
tivated in tins part of the \.^oild. 

The people by whom this picturesque region isBiffcrciit 
inhabited, present moral and physical features not 
less remarkable than those of the spot which 
occupy. The iiauie of Circassians is a corruption of 
the Russian term of Tcherkess or Tcherkessians. 
Neither of these names, however, is known or recog- 
nized within the region itself; and, indeed, there is 
no foundation for our idea of the Circassian terri- 
tory being inhabited by any single nation. It is fil- 
led with a number of small, separate, and hostile 
tribes, many of whom do not even understand each 
other's language. Among the most remarkable arc 
the Kabardines, Great, and Little; tlie Abasses, 
the Kisti, the Ossetes, with many others, whose 
names it were needless to enumerate. As they all, 
however, agree in their general aspect, and arc in- 
cluded by the Russians under one name, our object 
and limits will rather lead us to delineate their com- 
mon features^ than to enter in4o a tedious delinea- 
tion of such as are peculiar to each. 

Of all the nominal vassals of the Russian empire, 
the Circassians are in the most imperfect state of 
subjection. In the ardhives oB the Cssars, indeed, 
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Circania. acknowledgments of dependence are found as early 
as the commencement of the present century ; but 
these were granted only in return for temporary aid 
against attacks from the Tartars of the Crimea, and 
never led to any farther consequences. Even now, 
when Russia has established herself in such force on 
the Caspian, she has not succeeded in reducing these 
tribes to any form of regular subjection. They own 
themselves, indeed, her vassals, but they neither pay 
tribute,, nor perform any species of military service. 
On the contrary, they make regular incursions into 
the Russian territory, from which they, carry off 
booty, particularly cattle, in large quanllties. To 
check til esc inroads, indeed, a line has been drawn 
along the northern boundary of the Terek and the 
Cuban ; it has been strengthened by the fortresses 
of Modok and Georgiewsk ; and the severest pu- 
nishments have been denounced against such of the 
Circassians as should transgress this limit. These 
threats, however, not being put into rigorous execu- 
tion, the offence continues to be annually repeated. 
Potemkin endeavoured to conciliate tlie people by 
granting .titles and presents, and even by raising some 
of them to the rank of Russian princes ; but such 
favours were, by tliosc proud chiefs, only viewed as 
new proofs of their invincible prowess, and they be- 
came but the more daring in their depredations. At 
})resent it is impossible to go with safety even a few 
miles beyond the frontier fortresses. The Circassi- 
ans may, indeed, complain on their side of encroach- 
ment ; since, prior to the present extension of Rus- 
sian power, they had extended their sway over the 
greater part of the level country, which extends 
northward as far the Kuma. 


that these .precautions were adopted to prevent a tirrasua. 
discovery. It thus appears, however, that he was 
ashamed of selling his own people. 

The Circassians are eminently distinguished by Beauty uf 
their physical qualities; among which beauty of 
form, so rare among barbarous tribes, holds a con- 
spicuous place. The men are tall, of a thin but 


very athletic shape; they have expressive features, 
a haughty and martial air. The females possess 
a peculiar elegance of form and delicacy of com- 


plexion, which has long been celebrated throughout 
Europe, and which the admirable productions of 
Mr Allan’s pencil have lately rendered familiar to 
the eye of persons of taste in this country. Tliis 
Scottish artist resided for some time among the 


Circassian tribes. Females in Cii cassia appear to 


be Jess immured than in most eastern countries ; 


at the same time they are equally exempted from 
any severo labour, and their face is carefully 
shaded from the action of the sun. The mo^t 


studious care is taken to preserve the elegance 
of their form. Their food, when young, consists en- 
tirely of milk and pastry, of which too they receive 
only a limited allowance. They never go from 
home without wearing a species of w^ooden clogs 
to preserve the feet clean and dry, and the hands 
are carefully covered witli gloves. One of the most 
remarkable appendages is a broad leiithcrn girdle, 
which, at the age of ten or eleven, is fastened iili 
silver clasps, and is never taken off till after mar- 
riage, when the bridegroom, with a sharp instrument, 
cuts this gordian knot, often not without danger. 
The face is painted only by those who bear an equi- 
vocal character. 


r.overnmcnt From the causes now noticed, the Circassians, in 
aiul rolitical the face of this great and ambitious power, have pre- 
^tate. served entire thev political independence, with all 
the habits of their domestic and military life. Cir- 
cassia presents now nearly the same picture which 
was exhibited by Europe during the twelfth century. 
No general authority exists : the power is entirely 
in the hands of the chiefs, each of whom holds sway 
over a certain number of vassals. The pride of birth 
prevails to a degree scarcely equalled by any other 
nation. The Circassians may be generally divided 
into four classes. 1. The Princes, wdio exercise the 
sovereign authority, each within his own limits. 
2. The Uzdens or nobles, who, with their vassals, 
attend the prince in war or plundering excursions, 
but, in the common train of affairs, are nearly inde- 
pendent of him. 3. The Frccdmen, either of the 
princes or uzden, who, by manumission, arc con- 
sidered as having attained to the rank of uzden, but 
are still bound to their former muster, so far as re- 
lates to military service. 4. Tlie Vassals, who are 
held by the uzden in the most complete subjection, 
and are employed either in agriculture or in menial 
offices. Over this degraded class, tJie masters pos- 
sess the power both of life and death, and of selling 
them into slavery, which, however, is said by Pallas 
to be^rarely exercised. A friend of ours saw a Cir- 
cassian prince bring iflto Ekaterinodar several slaves 
to sell, with their eyes bandaged, and a leathern 
thong covering their mouth. He professed to have 
taken them in war ; but the circumstances induced a 
strong suspicion that 'they yrere his own vassals, and 


The pride of this people is manifested by the con- Afaum f?,, 
tempt with which they treat those domestic ties and 
aftcctions, which are most cherished by the rest of 
mankind. The husband never secs his wife, unless ^ 
in the most mysterious privacy ; he considers it as 
an insult that any one should ask for her lieallli, or 
even name her in his presence. The arrangements 
with regard to children are still more extraordinary. 

Arthe age of tliree or four, they arc separated from 
their parents ; the care of rearing them is under- 
taken by an uzden, of the same rank with the father, 
bjit who, from some tie of dependence or obligation, 
is induced to undertake this office. On him devolves 
the wliole charge of their support, education, and in- 
struction, nor (loeS the parent ever see them till 
tiny are presented to him at full age, and complete- 
ly accomplished in all manly exercises. The fos- 
ter-father depends for reward chiefly on tlie grati- 
tude of his pupil, who naturally regards him with at 
least equal attachment as his natural father. The 
female childrtMi arc in like manner placed under tlie 
care of tlie uzden, who, after completing their edu- 
cation, provides for them a suitable husband ; and 
they are never seen by tlie father till after mnrriagt*. 

In a country whore such paramount importance' is 
attached to birtli, unequal marriages are nut only 
held in abhorrence, but are entirely unknown. The 
prince invariably marries the daughter of a prince, 
the uzden that of an uzden. Polygamy, though 
permitted by law, is not- carried to any great extent, 
and the female sex appear to occupy a higher place 
in society, than inmost of tlic other Asiatic countries. 
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Cirtassia. Tlic Circassian no&les spend their time almost ex- 
clusivcly in hunting, feasting, and in expeditions for 
war and plunder. Their chief pride is their arms, 
on which they often expend large sums ; indeed the 
value of a suit of complete armour for a noblennra 
of high rank is estimated at 2000 rubles. Those 
chiefly used arc a bow and quiver, which are fasten- 
ed round the waist and hang down on tlie thigli ; a 
musket and pistols, ornamented with silver, some- 
times even with pearls and precious stones ; a helmet 
and arm- plates oi‘ polislied steel; and, above all, a 
coat of mail, composed of polished steel rings. This 
last is often of such excellent quality, that the dis- 
charge of a loaded pistol will not penetrate it. The 
Circassian never moves abroad without these ac- 
coutrements ; and a great part of his time is spent 
in keeping them perfectly bright and clean. The 
next and nearly equal object of pride is their 
horses- Beauty is here attempted to be combined 
with flcctness, strength, and the capacity of endur- 
ing fatigue ; qualities extremely necessary in the 
light expeditions in wliicli they are habitually en- 
gaged. Every great man lias a race of horses be- 
longing lo’lnmhelf, the genealogy of which is con- 
ceived to he only second in importance "lo that of 
tlie family. At the birth of a Ibid, a mark, indicat- 
ing its pedigree, is burnt up'on the tbigb, to alter or 
falsify which mark is considered as a capital oifencc. 

/\mong the passions, that of revenge prevails, as 
in all barbarous societk’s, where no regular forms of 
justice being established, each individual must vin- 
dicate his own cause. The rights of hospitality arc 
held equally sacred, as among all other nations in a 
similar state of society. A Circassian cliief, having 
received a stranger under Iiis roof, or given him a 
promise of protection, will defend him even at the 
hazard of Ins own life. Tlic firmest pledge which 
can be given is, that of allowing him to suck a 
nioutlifid of milk from the breast of the wife, after 
which he is considered as one of the family, and 
his WTongs or death to be avenged to the j*amc ex- 
tent ns if he had really belonged to it. 

About the middle of the last century, the Circas- 
fiians were induced to embrace the religion of Ma- 
homet. They arc far, however, from being rigorous 
votaries, though the precepts of the Koran have in- 
duced some alteration on their former hahifs. They 
abstain from brandy, tobacco, and hog’s fle.sli ; they 
marry earlier, and polygamy liaS become somewhat 
more common. 

Agricultural industry has made only a small pro- 
gress among the Circassians. They raise chiefly 
millet, with a small proportion of barley and maize; 
the first-mentioned grain supplies tlieni with bread 
and with a fermented liquor ; and, in ca^e of necessi- 
ty, is given to their horses. Their only manure is 
formed bj burning the herbage upon the land w'hich 
they mean to sow. After raising 5lo|)s for two or 
three years on the same ground, till it is exhausted, 
they abandon it, and break up another spot. The 
animals chiefly reared ore sheep, which are valuable, 
though not equal to those of the Cal mucks. Oxen 
arc used chiefly for the plough, or ibr draught. 
I'Vom l4ie vicinity of hostile tribes, it is seldom 
safe to curry on even the common operations of 
husbandry. INIen arc often seen driving-the plough, 
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** clad in cotnplctc steel,” and ready at the slightest 
signal to fly to arms. The rearing of bees is a con- 
siderublc article of industry, and ' some possess no 
fewer than 300 hives. 

It is dillieuit to ascertain the precise amount of the 
population, of the v'lrcassian tribes. Pallas siipjiinses 
the number capable of bearing arms to be, of uzdens 
1500, and of their vassals 10,000, but tliis estimate can 
include only a few of the tribes, lie conceives that 
these troops, if they could be induced to submit to 
regular discipline, and to enlist in the ilussiau armies, 
would form the best light cavalry in the world. 

(To the information derived iVom the Travels of 
Pallas and Klaproth, we Iiave been enabled to udd that 
of an intelligent friend, who penetrated into Circassia, 
and resided for some time among these tribes, (b.) 

CIUUIPEDES, from cirrus and pes^ signifying Derivation, 
curled legs, a class of animals comprehending the 
barnacles acorn-shells of English naturalists. 

I’lieir nervous system consists of a series of ganglia, Characters, 
connected longitudinally by a double nervous cord. 

They have a heart and circulating vessels. 

• 'riie organs of respiration are a sort of branchiae al- 
tached to the base of the legs. 

The legs are twelve in number, and arc terminated 
by many-jointed compresseil appendices, which in the 
five anterior pairs are much elongated and ciliated 
beiK'iUh, 

Their head is not distinct from the body, and there 
are no distinct organs of vision ; the inoiUii consists of 
an 11 j) per lip ; a pair of mandibles ; a pair of maxilla*, 
each of which is furnished with a fleshy kind ol pal. 
pus ; and a lower lip, evidently formed by the union 
of the exterior maxillae. 

The intestinal canal is simple, and not rontorted or 
furnished with ccrca ; it lerminates at the base of a 
long proboscis. like tube. ^I’he stomach is often enlarged, 
and furnished with appendices. 

Their organs of generation terminate at the extre* 
inily of the proboscis-like tube mentioned above. 

'riiey are hernja])hroditc aiul oviparous. 

Their food is uiikiiow'ii. 

Many of the genera ar^' well defined in the works of Bktoi'y’ 
the older naturalists; but they have not been adopted 
by the moderns. 

Liiine arranged all the cirripedes under the ge- 
neric name Lepas (a term applied to the limpet by the 
ancients), and named the animal Triton, 

The great divisions of these animals arc very obvious, 
and have been distinguished in common language, as 
well as by several authors, who named them Lepas 
and Balanus, 

Lamarck, in 1812, first established the Cirripedes 
as a distinct class, which has been adopted l)y Cuvier 
mid Blainville, who consider it to constitute a distinct 
subtype of molluscous animals. 

We regard them as belonging to the type an iulosa^ 
since they agree wiUi those animals in every point of 
essential structure. 

John Hunter was well acquainted w'ith th«ir organs 
of respiration, digestion, and generation, as may be 
learnt from an iii'^peclion of tbo pieparatioiis of those 
parts, preserved in his superb collection of compara- 
tive anatomy. ’ 

Poll, Cuvier, nnd Home, have likewise treated on the 
structure of the Cirripedes. ^ 

6 
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( impedes. 


CLASSIFICATION. 


Order 1. Campylosomata. 
J>ase of the body tendinous 
and flexible: upper pait 
wilh shelly plates ; the legs 
passing through a slit in the 
unlerior part. 


Fam. I. Clytidii. 
Upi^er part of the bo- 
dy not nuich com- 
pressed, membrana- 
ceous, with very small 
shelly or corneous 
^ plates. 

Fam. II. PoLTCiPiDii. 
Upper part of the bo- 
dy very much com- 
pressed, and covereil 
wilh shelly plates. 


Summit of the body with two 
cylindric hollow processes. 
Summit of the body sin pic. 


'I'hirlecn in number: base with 
hairy wrinkles, the. inter- 
stices hairy. 

Five large and many small : 
base with shidly scales. 


! 

I 


GENERA. 


1 , Otion. 

2. ClNF.UAS. 

o . Pentalasmis 

4. ScAM-ET.LUM. 

5. P0ELICIP1'.S. 


(jnipedos. 


Fani. I. CoRONULinii. 
Operculum llesby and 
protuberant : Shell 
se,x-partite, with its 
base open. 


Order II. Acamtosomata. I 
^Vil()l(• body siuToimded by a | 
sIk’11 of one or more parts. J 
l.eg'- passing out through the 
operculum which closes the 
upper pait of the shell. 


Fain. II. Balanidii. 

Operculum compress- 
ed, hi valve, and shell) : 
base closed by sh^dly 
matter. 


Shell subcylindric, narrower 
at its base : operculum pro- 
tected by four laige (‘fpiiil 
sized shelly valves. 

Lips r)f opercu 




Shell with 
its base 
much wid- 
er than its 
apex. 


R-ise cup- 
shnped or 
infundibu- 1 
liform. 


lum, very 
prominent, 
with tw o 
large shelly 
valves be- 
fore, and one 
small one on 
each side of 
the legs. 

Operculum 
protected by 
four large e- 
qual - sized 
shelly valves. 

Shell undivnl-j 
ed ; valves f 
ofoperculum / 
bipartite. 3 


i 


Base of the 
form of the 
substance 
to which it 
adheu's. 


Shell four-par- \ 
tite : valves f 
ofoperculum t 
undivided, y 
Shell sex-par- \ 
litc ; valves f 
ofoperculum /* 
hi parti I e. J 

f Shell sex-par-^ 
tite : val ves f 
ofoperculum j 
bipartite. j 
Shell four-par- 
tite : valves 
ofoperculum 
hipiirlite. 

Shell four-par- J 
litc : valves f 
ofoperculum T 
undividi'd. y 


G. TunrciNF.CL \. 


7. ConoNUi.A^ 


8. CnELONOBlA. 


[I Pyrgoma. 


10. Creusia. 


II. A CASTA 


12. IUlanus. 


13. CoNIA. 


IL Clisia. 


Older!. CAMPYEOsoMAtA. 

Llpas, Linnt', rennatU, Poll, Monfarru, 6:C» 
Anatjka, Lamarck^ Cuvier, ivc. 

VOL. III. PART 1. 


liase of the body produced into a tendinous, flexi- 
ble peduncle, which is composed of two coats, which 
pass downwards from the upper part. The interior coat 
IS lined by longitudinal muscular fibres, and the cavity 

Y 
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Cimpoacs, is filled by cellular matter, one side of which is tra- 
^ ^ versed a longitudinal cylindric vessel. The base of 

the peduncle generally spreads a litlle, and is closed 
over by the tunics. 

The upper part of the body is covered by three 
coats ; the outer one is hardest, and has generally 
shelly matter deposited on it. The interior coat does 
not pass down over the peduncle, but is coiifiiic'd to 
the upper part, and surrounds the automatic organs, 
and the legs, which pass out through u* longitudinal 
slit on the anterior side of the body. 

Family 1. Clytiimt. 

Gen. CoNCiioDERMA, Olfers* 

rpper part of the body not much compressed ; the 
scales small ; two on each side below the legs ; two on 
die summit, and one bihind, 

Gen, 1. Otion, Lvach. AuuiTr.LLA, BlainvUlc 
MSS. 

Upper part of the body abruptly clavatc with two 
cylindrical fleshy processes on the summit. 

!Sp. 1. Jilninvillii. All the scales shelly ; those on 
the summit very small, linear ; hinder one very mi- 
ll iite. 

Lepas cornuta. Montagu^ Trans. Linn. Soc.xi.l79* 
1. 12. f.l. Plate LVIl. 

A single specimen was found in the bottom of a 
transport that was stranded on the coast of Devon. 
'J’he colour, whilst living, was whitish, spotted and 
streaked with brownish purple. 

It seems to be clisLiuct from the Lepas leporina, 
Poli^ tab vi. f. 21. 

Sp, 2. Cuvier/. Scales beneath the legs shelly; 
other scales corneous. 

Lepas aurita. Cuvier, Metn.du Mus. ii. pi. 5. f. 12. 

Mr Comyns sent us a specimen that was taken on 
the Dawlish coast in Devon, where it was most pio- 
bably brought on the bottom of a ship. 

Gen. 2. Cineiias. Upper part of the body gra- 
dually clavatc, with the summit simple. 

Sp. 1. ViUata. Pale bluish purple, with three 
pale bluish purple stripes or each side of the body. 

Lepas raembranacea. JMnni. Trans. Linn. Soc. xi. 
?82. t. 12. f. 2. Plate LVIL 

This species has been tii!;en on the southern coast 
of Devon by Mr Gibbs, and by C. Loscornbe, of 
Exmouth. We suspect, however, that it was intro- 
duced into our seas by foreign vessels, as they are not 
unfrequeutly found adhering to the bottoms of trans- 
ports and merchant vessels. It ciiflt rs from Ltpas co- 
riacea, Po/i, Tab. vi. f. 20., in the form ^A the scales 
beneath the legs. 

AVc have seen two other species ('f cimraSj one ad- 
hering to a hydrus in the collection uf John Hunter, 
the other in the collection of animals lorined in the 
expedition to Congo, by Mr J, Crunch. 

Family 11. Policipemdii. 

Upper part of the body very much compressed, and 
covered entirely by shelly plates. 

Gen. 3. Pentaeasmis, HilL 

Upper part of the body with fi\e scales; lower 
ones vefy large ; upper ones elongate, acuminated be- 
hind ; hinder ones linear curved ; peduncle naked. 

♦ Hinder scale gradually ntfved ; peduncle loiig. 

This division comprehends Lepas anati/hra of Linn!;, 
and several species that have been confounded with it» 
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Hinder scale gradually curved ; peduncle very Cirdpede^ 

short., 

Pentalasmis sulcata ^ Plate LVIl. Lepas anscrijera 
Poll, Lepas sulcata Montagu ; a species common on 
the southern coast of Devon adhering to cuttlo-bunc. 

Lepas muricata Poli, tab. vi. f. 23-21'. togelbcr 
wdth seveial sulcated species, which generally Jittach 
themselves to porous bodies, belong to this hcction. 

*** Hinder scale anguloicd ; peduncle very short. 

Lepas fascicularis with a very diaphanous shell, is 
the only species of this section that we have observed. 

Gen. 4. ScAi.piaLUM. 

Upper part of the body with thirteen scales ; the 
hincler'onc linear ; the upper ones semicircular; the 
fi\e lower ones on each side (occupying the place held 
by the two lower ones in Pentalasmis) small ; peilun- 
cle witli corneous wrinkles, the interstices hairy. 

Sp. 1. Vulgare. Hinder scale carinated and sub- 
angulated, Plate LVIL 

Lepas sci^lpellum, Linnv. 

Inhabits the Mediterranean and ilritish Seas, a<i- 
hcring to coralline substances, and to the tubes of ma- 
rine vermes. 

Gen. 5. Pollicipes, Hill. 

Upper part of the body with five large scuUs, and 
several smaller ’'H^es at their base; upper scales, and 
that on each side below the legs largest ; hinder one 
acuminated above ; peduncle scaly ; scales testaceous. 

Sp. 1. Cornucopia. Peduncle imbricattd with 
scales ; the scales pointing upwards and rounded at 
their extremities ; scales of the upper part uf the bovi) 
smooth and whitish. 

Lepas pollicipes of authors. Plate LVIl. 

This species is said to inhabit the Norwegian Seas. 

It has been taken in the Firth of Forth, near Leith, 
and was probably brought there attached to the bot- 
tom of a ship. 

Sp. 2. Smythii. Peduncle, with irregular scales ; the 
interstices meinbranaceoiis ; scales of the upju r i art 
of the body smooth ; in the old state antiquated. 

Inhabiu lenerifle, vliere jt was discovered by the 
late Professor Smyth »1 ( ’Krisliania, who gave us a 
large groupe of them. 

Sp. 3. Tomeniosus. The whole body toroentose. 

Plate LVIL 

The locality of lliis species, which is preserved in 
the British JMiiscum, is unknown. 

Lepas miidla, Liniii?, probably belongs to the ge- 
nus Pollicipes. 

Order 11. Acamptosomata- 

Body surrounded by a shell,' composed of one or 
more parts, which are connected by sutures ; upper 
part ypen and closed by a fleshy or bivalve testaceous 
upcj’Culum, through which the legs pass out. 

Family L CoaoNULinii. 

Operculum fleshy and prominent. Shell sex-parlite, 
open below. 

Tlie animals of this family attach themselves to the 
bodies of whales and turtles. 

Gen. Tubicinella, Lamarck. 

Shell cylindrical, like a windpipe, narrower at its 
base. Four large equal slielly^ plates arranged round 
the operculum. ' 

Sp. 1. Lamarckii. 
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Cunpedes. Tubicinclla trachaalis, Lamafclc. 

Plate LVII. 

Gen. 7. CoapNULA. Lamarck. , 

Shell subcylindtical, oT depressed subconic; base 
much wider than \ the; apex : lips of operculum very 
promiixent, with iStge shelly vilm before and one 
small one on each side of the iogt. , ' 

Sp. 2. phd6ma. Lepas djadema autborsr 

Gen. 

Shell depressed, i^iih Its faaife much wider than its 
apex ; operculum protected by four lar^o equal valvoa. 

Sp. 1. SavigniL Balanus rotudinanuiii of authors. 

Inhabits turtles. 

Family II. Balanioii. 

Operculum testaceous, compressed, bivalve. Base 
of shell flat or concave. ' 

. A. Boie cup^shaped or tnfundibuliform. 

Gon. 9 . Pyucoua, Savigny MSS. 

Sheir undivided. Valves of the operculum bipar- 
tite. Base infundibuliform. 

The base of the shells of this genus is imbedded in 
the harder species of coral. 

Sp. 1. Cancellata. Shell with elevated radiating 
ribs ; interstices cancellated ; cancelli and ribs frost- 
ed. 

Plate LVII. represents two attached to coral, one 
reversed, and three figures of the operculum ; the first 
complete, the second of one valve, the third of one of 
the valves separated. 

The locality of this species is unknown. J-C. Sa- 
vigny sent us another spt'cies, which he discovered in 
the Red Sea ; and wc have observed a third in the 
collection of Mr Sowerby. 

Gen. 10. CuKUSiA. 

Shell quadripartite j parts equal. Valves of tlie 
operculum uniparlile. Base intundibuliform. 

This genus is likewise parasitical, and is found at- 
tached to coral, in which its base is imbedded. 

Sp. 1. Spinulosa. Upper parts of the shell with ra- 
diating elevated ribs ; ribs spinulosc ; space between 
the parts of the shell witliout ribs. 

Plate LVII. 

Gen. 11. Ac AST A. 

Shell sexpartite ; two parts small, four large. Valves 
of the operculum bipartite. Base cup-shaped and se- 
parate. 

The AoaHd inhabit different sorts of sponge, in 
which they are found imbedded. We have observed 
several species in collections, but believe that two only 
have been described by authors, viz. Lepas spougites, 
Polii tab. vi. fig. 3 — 6. and 

Sp. 2. Montagui — Lepas spongeosa, Montagu Test. 
Brit. Suppl. page 2. Plate LVII. natural size mag- 
nified, aiifi with the operculum magnified. 

B. Base of the form (fih^ substarue to which it ad- 
lieres. ^ 

Gen. 12. Balanus of authors. 

Shell scxparti'ie ; two parU small and four large. 
Valves of the operculum bipartU^. 

Sp. 1 . Blainvillii. Shell rugose, towards the open- 
ing striated deeply ;^ 4 |^^rculum iransvei^Iy striated^ 
ridges pro49J!?cd .reeth on the ‘smtlliHor jnargin. 
Plate LVlIf ■ 

This species is very common on the cc|it of i^von- 
shire, adhering to rocks. « 


Gen. is. CONIA. Cirrlpedw 

Shell quadripartite, parts equal, Valvw of the cuckman- 
Operculum bipartite. nanbhire.' 

Sp. 1. Porosa. 

Balanus porosus tf aoAors. ^ 

Gen. 14. Clisia, Savigny MSS. 

Shell quadripartite. Valves of the operculum undi- 
vided. 

Sp. 1. Striata. 

Balanus striatas. Pmn.'Brit. Zool. tab. 36. f. 7. 

Inhabits the. coast of Great Britain, being found at- 
tached to marine plants, crustacca, and testaceous 
mollusca. (v.) 

CLACKMANNANSHIRE, one of the counties 
of Scotland, situated between 56^ 5' and 56^ 14' Situation, 
north latitude, and between 33' and 56' west 
longitude from Greenwich, is bounded on the south 
and south-west, by the rirei* Forth, which separates 
it from Stirlingshire, by I'ifeshire on the south-east, 
and in every other quarter by- Perthshire. It is the 
smallest county in Scotland, being little more than 
eight miles long, and, at a medium, six miles and a 
half broad ; thus extending over 52 square miles, or Extent. 
33,280 acres. But its value is much greater than 
in the ratio of its extent. About three- fourths of its 
surface arc under cultivation, a greater proportion, 
with the exception of East Lothian, than that of any 
other county in Scotland ; and it abounds in the 
useful minenals, winch have long been wrought upon 
a very extensive scale. 

Between tl^e Ochill-hills, which form the northern Surface- 
boundary of this district, dnd the rich alluvial tracts 
on the banks of the Forth, which winds along in a 
very irregular line on its opposite extremity, there 
is a considerable variety of surface. An elevated 
ridge rises on tlie west, and, running through the 
middle of llio county, spreads itself gradually till it 
reaches the eastern boundary, skirting the alluvial 
or carse lands on the south, and the vale of Dovan 
on the north. And still farther to the north, the 
Ochill-hills, the highest of which, Bencloch, in .the 
parish of Tillicoultry, rises nearly 2500 feet above 
the level of the sea, form a very picturesque Iiind- 
scape, having their generally verdant surface broken 
by bold projecting rocks, and. dcej)ly indented ra- 
vines, the beds of - many a pellucid stream ; with 
coppice and thriving plantations occasionally inter- 
spersed. These hills protect the lower grounds from 
the piercing winds that blow from the north and 
north-east, and give Clackmannanshire some achran- 
tage, in regard to climate, over' the adjoining ooun^ 
ties. 

The only streams worth notice, which traverse lliver^ 
this county, ore the DoVan and the Block Dovan, or, 
as they arc often called, the North Devon and 9^tli 
Devon. • The Dovan rises in the county of Perth, 
and, dmending With impetuosity from the Ochills, 
where its courae is to the east, makes a very acute 
turn towards the west, and, placidly in 

that direction . through the pldf^t vale alroa^ 
mentioned, into the Forth at the village of 
Cambus* Exclude of its windings, tliQ of 

this riyer is more Iliin 26 miles, though the distance 
in a direct line from its source to its 
does, exceed six miles. It has long re- 
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Clacknu^ markable for tlie deiji^d dark cliasnis which it has 
nwshij^ worn ' in the rockf^ through which it flows ia the 
earlier part of iU, uourse^ in which it is in some 
places hardly visible. The Devil's Mill, so called 
from the supposed resemblance of the sound of the 
water tQ thii^ -of machinery-; ,the Buwbling Bridge^ 
a very mrrow and unguarded pass across a chasm 
90 feet deep ; and the CaMron JLynriy where the 
water is perpetually agiuted in the immense caul- 
dron-like excavations which 11, has formed in the 
rock, have been frequently vl^ted by the lovers of 
natural scenery. Though this river is liable to^be 
suddenly swelled by rains, and frequently descends 
in torrents overflowing its banksi it is in general of 
no great depth, but it is said might be rendered na- 
vigable for small vessels at a moderate expence> to 
the eflect of bringing 10,000 acres of coal within 
reach of water carriage. 

The Black Dovan has its source in tlie county of 
Fife, flows westward in a direction nearly parallel to 
Ihe Dovan, and falls into the Forth near Clackman- 
nan. This river is extensively employed in driving 
mills and coal engines, its whole course being over 
coal strata. In a dry season, it is an inconsiderable 
stream, the greater part of its waters being then 
collected into reservoirs for the supply of machi- 
nery. 

The Forth is navigable as for as it forms the 
boundary of this county. Ships of 500 tons burden 
come up as far as Alloa. Its windings or linhsy os 
they are called, are very remarkable. The distance 
from the quay of Alloa to that of Stirling, measured 
in the middle of ihe stream, is 17 miles, and to the 
bridge of Stirling it is 19A, whereas the distance by 
land from the latter [)1ace to Alloa, does not exceed 
seven miles. A little above Alloa there are three 
islets in the river, the largest containing more than 
70 acres. A remarkable ledge of rock stretches 
across the Forth below the two smaller islets, which 
obstructs the passage of vessels of more tlian 60 tons' 
burden^ and where it is fordable at low water of 
epring tides. The breadth at this place being only 
about 500 yards, it was long since proposed to 
throw a bridge over it, the expence of which was 
estimated at L.70,000. Mr Rennie, the celebrated 
engineer, has made a suncy wdth a view’ to a bridge 
at the Alloa ferry, . which he declared to be nracii- 
cable at an expence of L.l 50,000 ; a work which it 
has been very lately attempted to set u going by 
means of a loan from Government, but with little 
probability of success. Tlie estuary of the Forth, 
for several miles above and below Clackmannan, ex- 
hibits a singular phenomenon in its tides, which rise 
there from 1 6 to 22 feet. During neap tides in 
good weather, and sometimes also during spring 
tides, if the weather be uncommonly fine, after the 
water has flowed for three hours, it retires in an hour 
and a half, nearly as far as the line from which it 
had begun to flow, returning immediately ^nd, in an 
hout* a half more, reaching the sam^height it 
had attained before. This flux' and reflux takes 
place bod) in the flood and ebb tides, so that double 
the usual number of tides occur in this part of the 
•river. In very boisterous weather, however, these 
kaky tidesf as they arc called by sailors, arc net re« 
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gular, the water then only rising without any per- Cluckniaiv 
ceptible current, as if tw^o tides were acting against 
pother. 

The soils of the arable land of Clnckmannansliirc 
are in general productive and «^dl,cnltivated ; though 
the greater part of the elevated range which is iii- 
t^rposed between the oarse lands on the Forth, and 
,1^ yak of Dovan at the bottom of the Ochill hills 
^ north, consists of inferior, soilsj^ often incum. 
bent on an impervious clay. All the crops oomnion- Crops, 
ly raised in Scotland grow luxuriantly on either side 
of this tract, which also contains w ithin itself a con- 
siderable proportion of valuable soil. From the ren- 
tal of the Abbacy of Cambuskenneth, founded in 
1147, it appears, that wheat was cultivated on the 
links of the Forth, at a veiy early period, yet it is 
certain that, forty years ago, fields of this grain were 
only occasionally to be m^t with in the county. As 
a proof how early and well the carse lands near 
Alloa have been cultivated, it may be mentioned, 
that more than a century ago, some farms in that 
uarter paid as much grain and other kinds of pro- 
iice, as rent, as the present monc}'^ rent of similar 
soils lyould purchase at the average prices of the last 
twenty-five years. The farms would be thought Farms, 
small in other counties, few of the arable ones ex- 
ceeding 200 Scotch (250 English) acres; and the 
far greater number being below 100 acres. The 
rent of the county was returned to the collector of Rciu, 
the property-tax for the year ending April ISll, at 
L. 32,047, 12s,, so that, after making allowance for 
what part of the surface is covered by water, or 
otherwise altogether un|)roductivc, every acre nm.st 
have paid at least 209. upon an average of all soils 
and situations. At the same time, the rent oi' the 
houses was stated at L. 2,827, 5s. The old vjluu- 
tion, by which land-tax and county-rates are {ippor- 
lioned, is I.. 26,482, lOs. lOd. Scots, or L. 2, ?()(), J7». 

7d. Sterling, of which somew'hat more than a third 
belongs to estates held under entail. The liist ef- Thraslimi: 
fectivc thrashing machine in Scotland was construct- 
ed at Kilbagie, in the paikh of Clackmannan, in 
1787, by Mr George* JV^tikle, the son of its cele- 
brated inventor ; and the hist one, it is believed, at 
which old Meikle himself worked, is on the estate of 
Mr F.rskine of Mar, near Alloa, and still in complete 
repair. One of the greatest disadvantages which 
the agriculture of this district labours under, is the 
want of limestone, of which, however, very large 
quantities are procured by the I'anners from the 
^ quarries near Dunbar, and afterwards calcined in 
the county, where coal is always plentiful and cheap. 
Limestone that has already undergone this process 
is also imported to a considerable extent iVom the 
Earl of Elgin's works in Fife. 

This small county is rich in minerals. Silver, cop- Mincruib. 
er, lead, iroji-ore (hecmatites)% cobalt, and arsenic, 
ave all been discovered in the Ochill mountains, be- 
tween Airthry and Dollar ; but, after having been 
wrought for a time with little success, the labour has 
been discontinued. The operations, however, were npt 
conducted upon an extensive scale ; ia DO. instance 
did the miners penetrate below the level of the plain 
from which the Ochills rise; and it is still believed chut 
these bills abound in valuable metallic veins, ready 
• 11 
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to reward more skilful and enterprising adventurers. 
Ironstone is wrought to a considerable e?f^tent for 
the Devon iron-works in the parish of Clackmannan. 
It is found either , in or in detached oblate 

ballS) imbedded in the schist, and yields from 25 to 
30 per cent, of iron. 

Th|9 Abbey Craig, near St||^Dgf a great , mass of 
greens^i? rock, crystallized'dn the internal struc- 
ture, and rudely i^i^mnar. in its external appear* 
ance, deserves to be particulatly noticed, in this ge- 
neral view of Clackmannanshire, for its having af- 
forded a very useful substitute, in the manufacture 
of flour, for the French bur-stones, which it was so 
difficult to procure during the late war. This dis- 
covery was made by a miller of the name of James 
Brownhill, then employed at the AHoa mills. Seve- 
ral hundreds of these millstones are now working 
both in England and Scotland, atid are found to be 
in some respects superior to the burs. The Socieii/ 
Jbr the Encouragement of Arts in London pre- 
sented this ingenious person with 100 giflneas for 
his discovery, aller they had received the mofit sa* 
tisfactory proofs of its great importance. 

Coal has been wrought for 200 years in this 
county. The present annual output may be esti- 
mated at 1. SO, 000 tons, of which a great part is 
shipped for Leith, Dunbar, and 'I'ay water, and the 
remainder consumed by manufactories near the col- 
lieries, and by private fanulies. In the scale of work- 
ing, the collieries stand thus : 1. Alloa. 2. Sauchy. 
:5. Clackmannan. 4. Dollar. 5. Rennet. 6*. Tilli- 
coultry ; besides partial workings in every parish in 
the county, Logie excepted. Jt is all either cubical 
or slate coaU(botli are often found in the same bod), 
of an open burning quality ; no smithy or caking 
coal having yet been discovered. The thinnest seam 
which has been wrought is 27- inches thick ; and in 
a depth of 105 fathoms, there are nine seams of more 
than this thickness. The strata which compose the 
coal-field arc varieties of sandstone, argillaceous 
schistus, fire-clay, and argillaceous ironstone. Lime- 
stone is found among the lowest veins of the coal 
strata* Organic remain.^ of shell-fish and plants 
abound in them. Of the latter, many are of a kind 
now found only in the equatorial region.s. ('larbonic 
acid gas, termed choak-dainp, is tiie most abundant 
of the noxious vapours found in the coal mines of 
this field. Hydrogen gas, Or inflammable air, was 
never known here till lately, and it is still in small 
quantity. The great cool field of Scotland, which 
passes m a diagonal line from the muutlis of the 
Forth and Tay to the Irish sea, is bounded by 
the Ochill hills. No coal has been found to the 
north of them* excepting at Brora, in the county of 
Sutherland. 

Machinery for drawing water from the mines was 
constructed and much improved hi this cCunty, be- 
fore the invention of the steam enginc. The Alloa 
colliery is drained by an overshot water wheel, 30 
feet diameter, which lifts the water from the depth 
of 300 feet. The Sauchy collieries are drained by 
powerful 6trom engines ; that employed by the De- 
von Compiihy is capable of raising 1 ,00p, 000 gallons 
of water in twenty- four hours from the ifcpth of 280 
feet. At the Alloa colliery there is an improved 


c L A 17S 

cast-iron railway of about 2l miles in length, upon Clackmu. 
wliich a horse, takes down eight waggons with as 
many tons of coals. The general price paid for 
working great coal is from 2s. to 38. per ton ; and 
the selling price on the hill fls. Hd., which is said to 
yield but a very smaH return to the coal-master. 

At the Alloa oolliory, the wo|kmen have for a Collier's 
great number of years bad a court composed of 
five of their owb appointed annually by the 

proprietor of the works. By this* court ail differ- 
ences amongst themselvek are settled. The highest 
fine exacted is half a ^inea, and all the fines go in- 
to a general fund for tlie if^j|Mort of the poor. 

Under the head of tnar^btures, the distilleries Manuik- 
of this county form by far die most prominent and 
considerable oranch. In this mM district there are 
no fewer than six large d^tilleries, of which Kil- 
bagie and Kennetpans are ^ most extensive. 

These two paid to Government an excise duty great- 
er than the land-tax of Scotland : the former alone, 
no less, at one time, than about half a million Ster- 
ling. Previous to 1788, the quantity of grain an- 
nually consumed at Kilbagie exceeded 60,000 bolls 
(45,000 quarters) ; and 7000 cattle and 2000 swine 
were fattened upon the grains and dreg. The saving 
in the stock of food for man, effected by the stop- 
page of the distilleries, is therefore much loss consi- 
derable than has been imagined ; an acre of barley 
used in distillation yielding nearly as much animal 
food as an acre of middling pasture. It is under- 
stood that cattle may be fattened in a complete man- 
ner, in the proportion of two, of 50 ftoiie avoirdu- 
pois each, lor every gallon of a still when working 
iVom grain ; affording the means, at the same time, 
of enriching the soil for future crops, by the abun- 
dance and good quality of the manure they pro- 
duce. 

The other manufactures of Clackmannansliire, Iron-works, 
though numerous, are not conducted upon so very 
extensive a scale. At the Devon iron-works, al- 
ready noticed, about 60 tons of pig iron are pre- 
pared weekly, only a small part of which is used by 
the foundcry at these works. In the parish of Dollar, 
on the banks of the Dovan, a bieachtield was esta- 
blished in 1787, of which the water and the machi- 
nery are excellent. The cloth bleached here con- 
sists chiefly of the fine tabic > linen manufactured at 
Dunfermline. There is a very complete set of corn 
mills at Alloa, and mills for various purposes in se- 
veral quarters of the county. To the west of the 
ferry at Alloa, a glass-work for making bottles has 
been erected ; and, in the neighbourhood, a tile' and 
brick work, and a tannery. 

The Port of Alloa is well situated for commerce, Commerce, 
and has a substantial well built quay, and, a little 
above the harbour, a dry dock, ca[)able of receiving 
vessels of large burden ; the depth of the water at 
spring tides being l6 feet, ai^d the width of the 
gates 34^. There is a custom-house here, which 
comprehends within its precincts the Creeks of Stir- 
ling. Kincardine, and Clackmannan pow,,at which 
120 vessels are registered, carrying 0000 tons, and 
navigated by 476 men. There arc cleared outwards Shipping, 
annually, on an average, from 900 to lOCfO" ves- 
sels, carrying 50,000 tons, and employing' about 
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cituikman- 2500 seamen. The prifacipal exports are coals, pig- 
naus hiro. niij British spirits, sometiiiitr- to the extent of 

nearly a million of gallons, the greater part of which 
is curried to the English market. The a*iiiua' ave- 
rage ol* the import cargoes is from 400 to 500, con- 
sisting. for the most part, of grain for the distil I cries, of 
which a great proportion is barley from the conaty of 
Norfolk ; or of sugar from Leith, GJasgou , Greenock, 
London, and Livcr|)Ool, when the oistillenes work 
from that article.* Timber, iron, and other commo- 
dities, are occasionally imported from the* Baltic, 
racket*,. The establishment of packets betwixt Alloa and 
Leith is likely to prove of much benefit to this dis- 
trict from the low rates at whidi goods arc trans- 
Stpiim- ported. A’ most convenient and expeditious con** 

boats. veyanco for jiassengcrs, by means of steam-boats, 

has been recently introduced, with great success, 
between Newhaven and Alloa, and other places on 
the Forth. 

Antiquitiivs Among tlie antiquities of this county may be men- 
tioned the ruins of Castle Campbell, originally called 
(]ast1e Gloom, in asingularly wild and almost inaccessi- 
ble situation, within a recess of the mountains, above 
the village of Dollar, Tlie period of its erection and its 
early history are unknown. It became the property 
of the Argylc family in 14()5, from whom it derived 
its present name, and was the ordinary residence of 
Archibald Earl of Argyle at the time of the Re- 
formation. In this strong hold John Knox found a 
temporary retreat. In 1644 it was burned by Mon- 
trose, and since that time has beensulilred to remain 
in ruin. The towxr of Alloa, built prior to the year 
1300, the residence of the Erskines, Earls of Mar, 
and now belonging to the representative of that no- 
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ble family, is in good preservation. The walls are Clackman- 
eleven feet in thickness, and tlie highest turret is 
ei^hty-nibe feet from the ground. The tower of 
Ciackiiiannan was long the scat of the chief of the 
Bruces, after the failure of the male line. There 
is a charier, dated gth December 1359, quoted 
by Douglas, in which David 11. grants to Sir Ro- 
bert Bruce (whom he there styles his dearly be- 
loved relation) the castle and manor of Clackman- 
nan, with clivers other lands within the county. 

Since the death of Henry Bruce of Clackmannan, in 
1 772, leaving no male representative, it has been made 
a question whether the Earl of Elgin or Bruce of Ken- 
net be now the chief of that royal race. 

Clackmannanshire sends a member to Parliament Rcprc^cntii. 
alternately with the county of Kinross. It contains o<»n. 
only four parishes, viz. Clackmannan, Alloa, Dollar, Pari&licb, 
and Tillicoultry, together with about a third part of 
the parish of I-ogie: the village of Cambuskcnneth, 
in the parish of Stirling, uNo forms a pari o* this 
county. There is no royal burgh in it. Clackman- 
nan, which gives its name to the county, the only 
town in it besides Alloa, deserves to be noticed ra- 
ther for the beauty of its situation than for the ele- 
gance of its buildings, or the industry of its inhabi- 
tants. There is no assessment here for the poor, ex- Poor, 
cept in the parish of Logie, of which the proportion 
paid by this county a few years ago was from L. 13 
to L.14. The total number of poor in 18112 w as 
193 , who received L. 673, or nearly L. 3, 10s. each, 
from interest of money, collections at the church 
doors, and other voluntary offerings. The popula- Population, 
tion of Clackmannanshire in 1800 and 1811 is exhi- 
bited in the following abstracts. 
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Clare ^ CLARE, a county in the south-west of Ireland, 
botinded on the nortli and north-east by the coun- 

Ntuittion Galway, by the Shannon, which separates it, 

on the east, fVom Tipperary, and, on the south, from 
Limerick and Kerry, and on tlie west by the Atlan- 
tic Ocean. It is of a triangular form ; its west and 
south sides meeting in a point at Cape Lean or Loop 
Head, on its south-west extremity, and the bound- 
ing line between it and Galway forming the base. 

E xicni. It extends about miles from north to south, and 

66 from east to west ; but, from the inequality of its 
breadth, contains little more than 1200 square miles, 
equal to 476,200 Irish, or 771i365 English acres, of 
which not quite a half is deemed productive land, 
and is chargeable with cess. ' Along all the coast 
from Galway Ba}*^ on the north, to tlie mouth of the 
Shannon on the south, a distance of 40 miles, there 

.■:Uir/ficc. is no safe harbour for large vessels. On the banks 
of the Shannon and the Fergus, there are tracts of 
rich low ground, culled corcass^ of various breadths 
and irregular in form ; and much of the liigher lands, 
though rocky, yield excellent herbage for sheep ; 
but a large proportion of the whole county consists 
of moors, mountains, and bogs, with more than a 
liundred lakes interspersed, and witliout the shelter 
of natural wood, and rarely of plantations, the extent 

» ]imatc. of which is very limited. The climate, though moist, 
is not unfavourable to health and longevity ; fevers, 
wliich sometimes prevail to a great extent here, be- 
ing occasioned chiefly by the dampness of the 
houses, and inattention to domestic and personal 
cleanliness. 

Ihvers. The only rivers of any note in this county, or con- 
nected with it, are the Shannon and Fergus. The 
former, after almost dividing Irehuid from north to 
south, enters the Atlantic Ocean between this coun- 
ty and Kerry, where it is about five miles broad. 
Vessels of 400 tons burden come up this river to the 
quay of Limerick, from whence the navigation is 
continued by a canal to Dublin. The Fergus, which 
Itas its source within the county, after passing 
llirough a number of lakes, and receiving the waters 
ol' several smaller streams, pursues its course through 
the town of Ennis, and, forming a beautiful estuary 
of picturesque islands, unites with the Shannon at 
about tell miles distance. It is navigable fur vessels 
of 200 tons burden for about eight miles, and aflcr 
heavy rains rises so considerably and rapidly, that it 
fiequcntly overflows large tracts of meadows on its 
banks. Turloghs, called in other places Loglians, 
are numerous. These are accuriiulations of water, 
either forced under ground from a higher level, or 
*>urface- water from higher grounds, that have no out- 
let, and must remain until evaporated in summer. 
AJthougii the water remains on them for several 
months, yet, on its subsiding, fine grass springs up 
and supports large herds of cattle and flocks of 
sheep during the dry season. Mineral waters are 
fou id in many places, to several of which, owing 
perhaps to their sanative virtues, superstition has as- 
signed the name of holy wells. 

Clare County is saitj not to be deficient in mine- 
ral productipns, but these have not hitherto been 
turned to much account. Coal has been found, but 
the working of it is not prosecuted, and ironstone, 
of which there are strong indications,, has never 
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been sought for. Limestone abounds, and detacJi- t;i.irc 
ed rocks of it are sometimes surrounded by bogs, ^ 

where it may be calcined at a small expence. There 
are quarries of slate nearly equal to the Welsh, 
worked to some extent at Killaloe and Broadford. 

Very fine black marble has been found near Ennis ; 
lead ore in various places ; also manganese, copper, 
beautiful fluor spar, and antimony. 

The agriculture of this county would seem to-^eri'ulture. 
have made little progress of late, some of the most 
recent writers on the statistics of Ireland still refer- 
ring to Mr Arthur Young s Toury written about 10 
years ago, as if that work contained a faithful pic- 
ture of the present state of the county. Clare, liow- 
ever, is not an exception to the advances that have 
been so generally made tow'ards a more perfect sys- 
tem during that long period; though, in this in:- 
portaiit art, in wliieh the far greater number of the 
people arc employed, it is certainly far behind seve- 
ral counties on both sides of the (yhanneJ. All the 
different species of grain are cultivated here with con- 
siderable success. Rape and flax, the former chiefl}'^ 
for its seed, and the latter for home manufacture, 
arc sown to a moderate extent. Potatoes occupy a 
part of every farm, and their culture is conducted 
with more Ciu*e and judgment than that of any other 
crop, though at a greater exptnee of time and la- 
bour than would be thought necessary in most other 
places. In regard to the kinds of crops cultivated, 
the greatest defect is in what arc called green crops, 
corn being, with potatoes, the chiel' and almost llie 
only objects of attention to the arable farmer ; and 
turnips and cultivated herbage being either grown 
on a very small scale, or, as is the case throughout 
the greater [lart of the county, altogether disregard- 
ed or unknown. The corn crops thus necessarily 
follow each other until the soil is exhausted ; and 
where extra manure, such as sca-weed and sea-sand, 
both of which are used as manure with good eflect, Manurts. 
cannot be procured, it must be left in an unproduc- 
tive state for several years afterwards. Potatoes are 
in most cases planted upon land that has been pre- 
pared by burning, and the same crop is sometimes 
taken fur two years more without manure ; in the 
fourth year, wheat follows, and then repeated crops 
of oats as long as they will replace the cost of seed 
and labour. The implements in common use are 
generally rudely constructed, and imperfect as well 
as expensive in their operation. In many parts, even 
wlierc the soil is light and dry, the plough is drawn 
by four horses abreast, with traces of rope and col- 
lars of straw. But from the i oughness of the sur- 
face, the poverty of the tenantry, and the minute 
division of flirm lands, the spade is much more ex- 
tensively employed than the plough, over all the 
arable land of this county. 

The pastures of the corcasses or low grounds on r.isturt , 
the rivers Shannon and Fergus, are equal to the fat- 
tening of the largest oxen. This rich tract extends 
from Paradise to Limerick, about 20 miles, and is 
computed to contain about 20,000 acres oi‘ a deep 
dark-coloured soil over a bluish or black clay, or 
moory substratum, producing, owing to the indolence 
of its occupiers, along with the most valuable herb- 
age, a great quantity of rushes and other useless 
weeds. The rent of this land for gnuing was seve-^^i' 
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CLrc ral yaars ago as liigh asX^ 6 per acre, equal to about 
L. a, J2s. per English land for meadow, in many 
instances, much more. ‘ These meadows are said 
to produce at the mte of more than four tons of hay 

Li\c Stock, the English aerd. The cattle of tliib county are al- 
most ail long horned, good milkers, and very haidy. 
The bheep h^e been greatly improved in shape by 
crosses with Leicester rums, but there is a general 
complaint that the quality of the native wool has 
been deteriorated. A vast number of mules arc 
bred here ; asses are very generally employed by the 
pooler classes; but little attention is paid to tho 
breed of Iiorses, which has degenerated. 

Fftims. The size of farms varies greatly. Those under 

tillage are from one or two acres to fifty, but of the 
latter size there arc few. Grazing farms extend from 
100 to 800 acres, several of whicu, and sometimes in 
distant situarioiis, are )tdd by one individual. Fre- 
quently several persons join in tho occupation of an 

Leases arable farm, and have about ten acres each. The 
general term of lenses, from proprietors, is for three 
lives or 31 years; sometimes, but uot of^en, three 
lives and 31 years ; 21 years or one life, and 21 years 
and a life. The tenure of under tenants is variable, 
and often arbitrary. 

Or(Kir(^ Clare was formerly noted for its orchards, and 
lor cyder of a very hue quality made from the cele- 
biated ^'ackagee apple, which is still found near the 
small (own called 8l^ Mile Bridge. ** An acre of 
irecb,” says Mr Young, ‘^yields tiom four to ten 
hogsheads p/r anmm, average six, and wliat is very 
uncommon 111 tin c^dcr counties of England, }icld 
a crop every }eui.” It does not appear, fiom the 
latest accounts, that any c oubideriiblc quantity of 
tliib (ydci lb now })roduced here, though what tiiere 
IS bccnib to rnamtam its former clmracter, and is held 
ill grout estimation. 

Munufat- Manufactures arc yet in their infancy. All the 
linen made in the county is used for home con- 
sumption, the greater part of it being coarse and low 
• priced. Some judgment may be formed of tbc ex- 
tent of this branch, vnhen it is known that thcie 
are but three small bleachfields in the county. 
Coarse woollens called frize, ox^ worsted stockings, 
coatings at one establishment, broad cloth at another, 
and blankets at a third, with some serges, compiise 
all the products of the woollen manutketure to be 
found here, none of them upon on extensive scale, 
and affording very little for expoitaiioti. A con- 
siderable number of coarse hats are made near 
Skar ; they are dyed with alder bark and twigs, 
iuid logwood, but principally the fiibt. A great 
deal of kelp is made on the extensive shores of 
this county, but in so careless a mdimer that the 
value ib considerably less than that of the kelp of 
Scotland, aud brings only about two- thirds of its 
price per ton. | 

ri.iiiM The fishery ojh coast has not been prose- 
cuted to any extubj^ tlmugh it is haid that no 
jjuft /iorf Ireland Well situated for carrying 

on a Il|«rative In the hening season there 

may bwtU^t 200 Doats employed, but there is a 
want |lf\mper legulations, and of authority to en- 
force fttcii as there are. Tftt'se boats me, in gene- 
lal, sudl as have been u. Od fVom tlu uniotctstpc- 
rjod ofbi*!torv , wieUr-work, covered \>i:h ludes. It 
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is not uncommon for a man to exclude the kc 

of the water through a rent in the hide'with his 
when such an accident happens at see ; he ffequ^- 

Applies bis wig and other parts of liis drei&s to the 
same purpose; and in tbib dangerous situation retains, 
with the utmost indifTerence, exposed to the violent 
surf tliat generally beats on this shore. Oysters, and 
cndis and lobsters^ are caught ilf considerable quan- 
tify* I'iie salmpA^ftihery of the Shannon k very 
valuable ; a few df these fish found in oil Uye 
rivers that communicate witli the sea. Eels, which 
abound in every rivulet, form nnotlier material ar- 
ticle of Consumpt, but the mischief occasioned by 
tbeir n>cirs is probably greater than their value. 

Other kinds of fish aie caught at paitieular seasons, 
but only in small quant;itie8. 

The population of ulare county is stated, conjee- Population 
turally, at about 120,000; the number of houses 
being 18,050. Ennis, the county-town, and the 
only town of any size, may contain 9,000 inhabi- 
tants, Tte houses of the great body of the people Houvcr 
are built of stone, without cement, — in the mountains 
and bogs, often of sods ; and heath, fern, and some- 
times potatoe haulm, are used instead of straw for 
thatch. On the damp and dirty floor, their beds of 
straw or hay arc often shared with their pig and 
dog. So fond are t’ ey of the smoke, which they 
say keeps them warm, lliat, in cottages erected by 
proprietors witli chimneys, tliey have been known to 
prevent its esctipc by placing a flat stone or tuif 
on the top of the funiicL \et out of these huts 
issue the sinew^y arms and the daring spirits that 
contribute so much to the gloiy of our fleets anct,^ 
armies, l^eat or tmf, which abounds in every part 
of the country, is the only fuel , a labouixi will cut 
as much oC it in two days, as will serve his family 
for a ; ear, and his wife and ciiiidren save it. Pota- Fuod. 
toes, with or without milk, fish occasionally, and a 
few vegetables, compose their diet. The quantity 
of potatoes consumed by a family of six in a week, 
appears very great, being usually about 22 stones, 
or at the rate of S] 11*. daily, for each ; but the pig 
and the other domestic ui iitmls also partake of' the 
meal, and strangers never meet with a refusal. 

The men are clothed iu frize, and the women in Clothes 
flannel dyed a bad icd, both articles the manu- 
facture of the family ; though when the latter go 
to chapel or market, they frequently dress in di- 
mity and other cotton fabrics, which they pro- 
cure in barter for the surplus of their domestic 
manufactures. Tlie men frequently in summer, and 
tbc women almost always, go without shoes and 
stockings, and the latter are so tenacious of this cus- 
tom, that it is with difficulty they can be persuaded 
to wear them when taken into gcntlemenV houses. 

The wages of common labour are from 8d. to lod. 
a-day. Fairs and markets are almost the only places 
where drunkenness prevails, but it commonly ends 
in a few broken heads, and sometimes a little swear- 
ing before a magistrate. Matters, however, are ge- 
nerally accommodated by the friends of the parties. 

Schools abound in this county, and in summer they sdiools. 
ere numeiously attended, yet ^ith a Exceptions, 
fbey ate far from being uuder good n^Hgement. 

^lare county w^as anciently called Thomond or>ftai<*. 
Tuadmuin, that is*, North-Muubtti. The origin of 
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itg present name is disputed. In the year 1.56.5, 
County district \ra.s made a county, ami ajilod to the 

rinn.i! province of Connaiifrlu, but was restured to Munster 
in lf}()2. If Ibritis part of the united diorc*s(i of 
Dujsumsi. Killaloe and KiltJjhpra, Is divided into nine b.iroiiics 
fnid seventy-nine 'parishes, liavin^ only arc ording to 
Dutton’s sprvfy, eighteen resilient dor - .nu n, and 
contains, bfeiides Ennis already mentioned, flic towns 
or rather ivillg^^es of Killaloc, Kilrusli, Innistymon, 
iSix-Mile^llridgc, Corrolin, Kilfenoni, Skairiii', and 
iJtpr-'ijMi.i- ]\XiItowu. Tiie people are re[)resentetl in the Par- 
liaraent of the united kingdom by two members for 
t)u‘ coimty, and one tor the borough of linnifc. 
;;,i , The proportion between the Protestants and Ciitlio- 
iia-' not bt. .) a.-ncertained ; but it is avcII under- 
stood that the latter are bv l‘ar the most numerous. 
I'Wcept Ml the mori' remote situations of the count v. 
the I'niglisli langmige is |)rctty generally understo«»d, 
tliough the Irish is spoken almost exclusively by tiie 
country jU'Oplt. Ir is not, iiowever, used in the 
choois. nor by tiie children o!‘ tlio higle.r classes, 
and the Knglisli tongue imist tlieicfore soon beemn ' 
uni\(‘r a!. 

• ' uj':. - Iteinains oi' ancient buildings, both rtligious an'I 

militarv, abound in this county. No less tlian li:i 
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jir tbemy ordlmalo, wlueli is commonly treated 
m a ve^y loose manner, woe.'M require iimcli clabo- 
lati discussion, and a skili’ul anplu' it'et. of the most 
rciineil principles in physical science, P>iii, to form 
a solid basis i'or llu* supci>ti iniiire, there arc still 
wanted aceurate and numerous met'v<unlogicaI facts, 
which c'U'i only be ohlained from the ddlusion of nice 
instnmionls, joined to llie /eal of caieful n|)vj_.rvers. 
Ue had, besides, expected hefon this time have 
been able to embody the results of 'Jonie new and deli- 
cate le^i'arches into t!ie cciv^Mtutioii and properties 
of our atmosphere. Those experiiUvaus, however, are 
not (jnite completed aiul luiiuglit to tlieir ultimate 
ilt'^ree of precision. \A e must, therefore, content 
our.st'lvcs for the present with tracing the great out- 
lines, reserving the lull exposition ol' the subject to 
the article MirrEoiiotoov. 

\'ui. i\t r • 'phe word Cl/nmie, or y.Xi/nc, buing derived from the 
verb io iucHne, was applied by the ancients, to 

signily that obliquity of the sphere w ith respect to the 
liori/oii from winch results the inequality of day 
and night. Tlie great astronomer and geographer 
Ptolemy, distinguished the surface of our globe 
from the Equator to the Arctic Circle, into climates 
or parallel zones, corresponding to the successive in- 
crease oi’ a quarter of an hour in the length of mid- 
summer- il.ay. Within the tropics, these zono.s arc 
nearly of equal breadth ; but, in the higher latitudes, 
They contract so much, that it was deemed enough to 
reckon them by their doubles, answering consequent- 
ly to intervals of luilf-au hour in tlie extension of the 
longest diiy. To compute them is an easy problem 
ill spherical trigonometry. As the sine of the ex- 
cess of the «eniidiurn*al arc above a quadrant is to 
the radius, so is the tangent of the obliquity of the 
ecliptic, or of ^2S', to the cotangent of the latitude. 

VOJ.. III. rAIlT I. 
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castles are enumerated, besides many raths St circular f hirr 

entrcnciiments of earth or stone, called Danish forts, ^ 
and cromlechs supj)osed to bt^ sepulchral monuments, 
one of which, at Halgannor, has a single stone about 
40 lent long, and JO feet broad. Sc.Utery, a beau- 
tiful l.'iland in the mouth of the Shannon, is ricli in 
thesi* works of an early age. Tliere is a tower on 
it !i?0feet high, an useful land-mark to mariners, 
the ruins of a castle and several churches, and a 
monastery said to have beep founded liy St T*atrick 
III tlie fifth century. This island is still remarkable 
lor the resort of pilgrims on certain festivals. At a 
pbice called Tanmple na “ tlie burial- 

place of tlie Spiniards," a part of tliu Spanish Ar- 
mada was wreclvcd. There was an oak table on 
board one of the ships, of curious workmansliip, 
which is yet in liigh preservation in the hall of Dro- 
inohuul hon^e, the seat of Sir Edward O’Hrien.— See 
Young’s I'aitr ni Jrelavd, Vol. I, — Beaufort’s Me- 
moir^ 17.0-. — Dutton’s StiiLislical Survci/ of Clare^ 

1R()8. — Newenlnim’s J'iav of Ireland, 180<). — Wake- 
field’s Siaiislic:d and Political Ai count of Ireland, 

— And, Mason’s Ktniisfical Survep, of wliich 
\wo volumes only are yet published. (a.) 
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The semidiurnal arcs arc assumed to be 91*' ^ 

<1.; J.')', 97*' 30', and the following 

l.ible, extracUiil from Ptolemy’s great work, will givi* 
.'{oine general idea of the distribution of seasons over 
the surface of our globe : 


( liniaU . or 
Paralh’K 

Latitude. 

Leiifftl) I'f 
Mi(ls«iiniuT 
day. 

lirendth of 
Zone. 

1. 

0 

0 

12h. 

00' 

4^^ 

15' 

11. 

4" 

1.3' 

12 

15 

4 

10 

HI. 

S 

25 

12 

30 

4 

5 

IV. 

12 

30 

12 

45 

3 

57 

V. 

1() 

27 

13 

00 

3 

47 

VI. 

20 

15 

1.3 

15 


.38 

vn. 

23 

51 

1.3 

.30 

.3 

21 

VIII. 

27 

12 

13 

4.5 

r« 

10 

IX. 

30 

22 

14 

00 

n 

56 

X. 

.3.3 

IS 

14 

15 

ij 

42 

XI. 

.36 

00 

14 

,30 

o 

35 

XII. 

.38 

3.5 

14 

45 

2 

21 

XIII. 

40 

5G 

15 

00 

2 

9 

XIV. 

43 

4 

15 

15 

1 

57 

XV. 

4.5 

1 

15 

30 

1 

50 

XVI. 

46 

51 

15 

45 

1 

41 

XVII. 

48 

32 

l6 

00 

1 

,32 

XVIII. 

50 

4 

. 16 

15 

1 

36 

XIX. 

51 

40 

16 

30 

1 

10 . 

XX. 

52 

50 

16 

45 

1 

■K) 

XXI. 

54 

30 

17 

00 

1 

30 

XXII. 

55 

OU 

17 

15 

1 

00 

XXIII. 

56 

00 

17 

30 

1 

00 

XXIV. 

57 

00 

17 

45 


30 

XXV. 

58 

00 

IS 

00 



X.XVl. 

5.0 

30 

IS 

30 
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These Ibumbers arc aii|icu1ated on the suppoiition la^de of 57S runs through i^tiractonium m 
thit oWiquity of the ecliptic was 83° 51' 20*', Grea( Britain. The iwniy-Jifih corre- 

to irhich, aecarding to the theory of Laplace, Umust sponding to a day of 18 boura long, runa through 
hare ^actually approached in the time of l^olemy. the aouthern pAta of LittJd Britain, in latitude 58°. 
They seem lOoe aftVcted by some small errors, espe- The t'wenty^^iiacth parallel, corresponding to a day of 
cially in the parallels beyond the seventeenth, as the 18i hours in length, traverses the middle of Little 
irregular jhjfeadth of the /one abundantly shows ; but BrUnin, in latitude 59° 80'. It should be observed 
they are, on the whole, more accurate than those^^ that the latitudes of the places in our own island are 
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given by Varenius. 

Ptolemy ^lescribcs the generali appearances which 
the heavens will present on eacl^Jpat^lel, and assigns 
the corresponding lengths of the shadow of the gno- 
mon at both solstices. He justly maintains, in oppo- 
sition to the more ancient opinion, that the equatorial 
region is habitable, since the action of the sun, not 
continuing long vertical, is there negated ; but he 
will not venture to de^ibe the inhdffllants, because, 
no person, he yet penetrated so far 

south, the reports idret^aced respecting them ap« 
pearod to be merely conjectural. He therefore patties 
over the first parallel to the second. 

This second parallel, then, according to Ptolemy, 
runs through the isle of Taprobana,* suppQsed to be 
Ceylon, in the latitude of 4° 15'. The m^d parallel, 
in the latitude of 8° 25\ traverses the gulf of Aua- 
litus^ The fourth parallel crosses the Adulilk gulf, 
in latitude 12° 45'. parallel passes through 

the isle of Metoe, in Upper Egypt, at latitude 16° 
27'. The sixth parallel runs through the territory 
of tlie Napati, in latitude 20° 15'. All these cli- 
mates or parallels, lying btlow the tropic, the in- 
habitants are therefore Amphiscians, or see the sun 
pass twice over their heads in the couise of the year. 
The seventh parallel, at the latitude of 25^ 5r, and 
consequently bordering the tropic, runs through 
Syend in Upper Egypt. The eighth parallel, in la- 
titude 27° 12', traverses Ptolemaia in the Thebaid. 
The ninth zone, corresponding to n day of 14 hoUrs 
of length, passes through Loiier Egypt, at (he lati- 
tude of 36° 12'. The tenth parallel, in latitude 
33® 18', mnUB through the middle of Phoenicia. The 
^dfitenih pUrallel, at the 36(h degree of latitude, 
passes though the isle of Rhodes. The ival/lh pa- 
ruUely iu ‘latitude 38° 35'» cresses Smyrna'. The 
thirte^ih parallel traverses tbn Hellespont, in lati- 
tude 40° 56'. The parallel, in latitude 

43° 4^ runs through Mafrseilles. The^ee?ifh pa- 
rallel passes throu^ the ipiddle of the Pontic Sen, 
in latitude 45° 1'. The sixteenth paraJlet tuns through 
ll^tlic sources of thq liter or Danube, in latitude 
'^46° 51'. The parallel, corresponding to 

a day of 16 hours in length, traverses the moutlis of 
^be 80l■yfethone«T^in latitude 49‘» 32'. The eighteenth 
Mumlh 1, at the latitude of 50° 4', crosses (lie Palus 
Meootis. The nineteenth parallel passes llirougti (tie 
most Bouthein part of Britain, in latitu le 51 * 4o'. 
The tu,enticfh crosses the nioutlis of the 

Rhiq«, in latitude ^$0^ The parallel 

pa^ through the Tenais, m latitude 

The at the 55di de- 

gtou" latituA s^ w^rses the country of the Bri- 
Gi’Celcnm tliat is, the southern and 
lar^^0ttion of this island, reckoning from the Firth 
of The twnty-third parallel, in the 56di 

degilB0 V latitude, passes through the middle 
Great Britain. The noenty^fourth parallel, at 



most inaccurately given by Ptolemy, and generally 
advanced about two or three degrees farther north 
than their true position. By Little Bi itain, he meant 
undoubtedly that part of Scotland which lies on the 
north side of the Firths of Forth and Clyde, and 
forms almost a peninsula. 

The high zones become so narrow, that Ptolemy 
separates the tvoenty^sixth to an interval of half in- 
stead of a quarter of an hour in the length of the 
but he thinks it supeifluous to extend this subdi- 
viffoo farther into such remote and inhospitable coun- 
tries. Resuming the calculation, however, he places 
the paifllsl where midsummer day is prolonged to 19 
t^ours In the latitude of 6l°, or the north of Little 
Britain. The parallel of 1 9^ hours would pass through 
the Ebudes, or Western Isles, in latitude 62°. The 
parallel of 20 hours runs through the island of Thule, 
in the latitude of 6.3°. The parallel of 21 hourb 
would traverse the unknown Scythian nations, in la- 
titude 64^°. The parallels of 22 and 23 hours would 
run through the latitudes of 65^° and 66°. He 
places in latitude 66° 8' 40" the Arctic Circle itself, 
where the sun does not set during the whole of mid- 
summer (lay. Within this tiiclc, the inhabitants are 
Periscians, or have the sun lingering above the ho- 
rizon during part of the summer, and the shadow 
of the gnomon successivLly projected in every direc- 
tion. Jn the latitude of 67°, the sun continues al- 
most a whole month abo\e the horizon ; in the lati- 
tude of 693°? he shines two months ; and, in the la- 
titudes ot 7>'il^°i 78^°, and 84°, that luminary dis- 
plays his presence for thicc, four, and five months. 

At the pole itself, the sun appears, during the space 
of six months, describing cjicles parallel to the ho- 
rizon. 

Climatl, in its modern acceptation, signifiLS that ’^h)Jiin 
peculiar condition of the atmosphere in regard to ^pphi'^tum 
heat and moistuie which prevails m any given place. 

The diversified character which it displays, has been 
generally referred to the combined operation of se- 
veral different causes, which are all leducible, how- 
ever, to these iwo^distance from the equator^ — and 
height abate the level tf the sea. Latitude and lo- 
cal ele\ation form, indeed, the gieat bases of the law 
of Climate, and any other modihcations have only 
a partial at^ very limited influence. 

If we dig into the ground, we find the trmpc raturc Tempem- 
lo bjecome gradually more steady, till we icach a ture below 
depth of perhaps forty or fifty feet, below which 
it continues unchanged. When this perforation is 
made during wmier, the ground gets sensibly warm- 
er till the limit is attained ; but, in summer, on the 
contrary, it grows always colder, tilf it has gained 
the same limit. At a certain depth, tl^efore, un- 
der the surface, the temperature of the ground re- 
ins quite pernmnent. Nor is there any indication 
^ lever of the supposed existence of a central fire, 



c i-i 


rm 


Climate, since the alleged" mcreiise of heat near >^^ tet- the very jnteUigent ^ardeij^^ at aimate. 

tom of the j^rofoundest excai^ions is irierjery,fumi* now before vs a renter of Iheir vanatiw^^early 
dental, beinf; occasionedjfy. multitude of hum* three yea^V It thence appears, that, in t^i^ate Depth to 
ing tapers consumed isTofi^uctiDg the operations of and oO i^ed soil, the frost seldom or pe. which Frost 

mining. According, #hile the air of those con- netrates^f^ne foot into the ground. The thermo- 
fined chambers feels often oppressively warm^ J the meter at that depth ;f|^l to 83° of Fahrenheit on 
water which flows i^on(g the fioocs.^seems com(>ara- the 30th Dumber and remained at the same 
tively cold, or rathei^ preserveii^ji^ipedium heat. point till the l^^th February 1816; but;' iii the 
It would be a hlf^ conclus^^, however, to Tj^7>' ensuing yeari it defended no lower than 34^', at 
gard this limit of tbrnp^rature natural and ab- which it continu^fmtionary from the 23d Decem- 
solute heat of our gWe. If we dig on t^summit ber 1816 to Ist J#p^ry 1617. At the same depth, 
of a mountain or any very elevated spo^^e ^ball of one foot, it reached the maximum 58^ on the 13th 
discover the ground to be considerably c6mr.,than July 1815, but, in the following year, it rose only to 
in the plain below ; or, if we make a similar fySnora- 54^ on the 2 Ist July; and, ia^ii^ear 1817, it mount- * 


Climate. 


lion on the same level, but in a more southern lati- 
tude, we shall find greater warmth that) beforov The 
heat thus obtained at some moderate 'depth is hence 
only the mean result of all the various impreij|pns 
which .the surface of the earth receives frorn 
and the atmosphere. 

The method employed hitherto for asCtitrtiB^iing the 
temperature at different depths under gfoimd, con- 
sists in digging a hole, and burying a sluggish ther- 
mometer for several hours, or the space of a whole 
night. The celebrated naturalist and accurate ob- 
server, Saussure, in the month of October 1785, 
made an interesting set of observations on the 
bauL's of the Arve, near Gene^. By digging down- 
wards on successive days, he reached at Jast the 


ed to about the 5th Jul^rxhis thermometer, in 
the^pace of th|ae years, ^er^fore, over an 

Interval of 25^, the attained 

its highest and lowest pointi ^Hp li^ree wetiJcs after 
tha solstice of summer and jjjSKmlfk*' 

The thermometer plantef^^^klie depth of tjwo 
feet, sunk to 36° on the '4th Felbruary 1816; but 
it stood at 36° about the beginning of January 
]817» It rose to 56° on the Ist of Aiigust 1815; 
bnt^ in the next year, it reached "bhly 53^, on 24th 
July ; and, in 1817^ it again reached 56^ bn 10th 
July. At the depth of two feet, the extreme varia- 
tiod was^ therefore, 20^ ; and the maxima and minima 
took place dbout four or five weeks after either sol- 
stice. 


depth of 31 feet. While the surface of the ground 
had retained a heat of 60^.3 by Fahrenheit's scale, 
the temperature of the earth at the depth of 4 feet 
was 60 '^ 8 , at l6 feet 56^ at 21 feet 53“.6, and at 
28 feet 51^8. A thermometer buried 31 feet deep 
was found, when taken up in summer, to stand at 
49^.5, and, when raised in winter, to indicate 52®.2. 
Notwithstanding this great depth, therefore, it had 


The thermometer of four feet depth had sunk to 
39^ about the llth February 1816; and was station- 
ary at 40^4near the 3d February 181 7. It rose to 
54^ on the 2d August 1815 ; and stood at 52*^ during 
the greater part of A^ugust and September in the years 
1816 and 1817*.. It ranged, therefore, only 15^the 
mean being 46|^ and the extreme points occurring 
near two months after either solstice. . 


still felt the vicissitude of the seasons, having varied The thermometer, whose bulb was planted eight 
2*^.7 in the course of the year, Tiie extrenae im- feet deep, descended to 42® on the 16th February 
pressions must have taken six montlis to penetrate 1816^^>but stood at 42^® on the llth February 
to the bulb, since the temperature was lowest in 1817. > It rose to 51^® on the 12th Septembbir |8t5f''' 
summer and highest in winter. fell to 80® on the 14th September 1816, and mbOtltad 

But this plan of observing is clumsy and im- again to 51® on the 20th^ September ISl?^ 
perfect, there not being sufficient time to allow the thermometef* had, therefore, a range of only 9|®, the 
mass of earth to regain its proper degree of heat, medium temperature being 46^°, and the extremes 
and too much for the instrument to retain its im- of heat and cold occurring nearly three months after 
pression unaltered before it can be raised up and the solstice of summer aUd of winter, 
observed. In order to thr^w distinct light on These observations ore quite satisfactory, and ex- 
a subject so curious and Important, Robert Fer- hibit very clearly the slow progress by v^tch the v, > 
guHon, Esq. of Raith; a gentleman whose elegant impressions of heat or cpldj^etrate into tb^girounid.: ^ 
mind is imbued with the love of science, caused, late- It wiU not be far fromrxhe^trvi^ to estimate theirate'J. ^ 
ly, a series of large mercurial thermometers, with of this penetration at an ineb^^ery day. The")3^- 
stems of unusual length, to be planted in his spaci- moatj^^^ hence attained" fhel^' maximum at diftenSQt 
ous garden at Abbotshall, about 50 feet above the pcrroi|ih . thohgh in a tolerably regular succession, 
level of the sea, and near a mile from the shore of The inean temperature of the ground, however, 
Kirkaldy, in latitude 56® io'. The main part of sejpijmed yatber to increase with the depth; but this 
each stem having a very narrow bpre, had a piece of anomaly has evidently propeede^ from the coldness 
wider tube joined above it ; and to support the inter- of the two last summers, , aafl^j^Hicularly that of 
na1 pressure of the column (^mercury, the bulbs were 1816, wdiich occasioi]ii^"8U^^^^'^'^%arvestB and 
formed of thick cylinders. The instruments, inclosed scanty propa Thus, tbmp^ter of one foot 
for protection in wooden cases, were then sunk beside indicated tne medium flpiit of, during ibe 

eachwther to the depths of one, two, four, and eight whole of the year 1816. Bait if ^11 be satb&clbry 
feet, in a soft gravelly soil, which turns, at four feet to exhibit the loiuling facts in a tabular fon^^.^he 
below the suf^ce, into quicksand, or a bed of sand following are the mean results for each moht)^,only 
and water. These thermoine^rs were carefully c^^^^jlhosc for December 1817 ai'G supplied 
served from time to time by Mr Charles ^Voi^|i^J^poDding month m 1815: 



CLIMATE. 


/SO 


-n 1816. ,, 

1 1817. 

January 
Feb. . 
March 
Aprih . 
May . 
June . 
July . 
August 
Suptem. 
October 
Novem. 
Decern. 

1 foot 

2 feet. 

4 feet. 

a feet. 

1 foot. 

2 feet 

4 f^t. 

8 feet. 

33® .0 
33 .7 
35 .0 

39 .7 

44 .0 
5J .6 
54 .0 

50 .0 

51 .6 
47 .0 

40 .8 
35 .7 

36®.3 
.36 0 
36 .7 
38 .4 
43 .3 

50 -0 
52 .5 
52 .5 

51 .3 
49 -3 
43 .8 
40 .0 

40®.7 

39 -0 

39 .6 

41 .4 
43 .4 
47 .1 
50 .4 

50 .6 

51 .8 
49.7 

46 .3 
43 .0 

42 .0 
42 .8 

48 .si 
44 .0 
4,5 .8 

47 .7 

49 .4 

50 .0 
19 .6 
tr. .6 

46 .0 

35®.6 
37 .0 
39 .4 

45 .0 

46 .8 
51 .1 
55 .2 
53 .4 
;53 .0 
‘45 .7 
41 .0 
37 .9, 

38®.7 
40 .0 
40 .2 
42 .4 
44 .7 

49 -4 
55 .0 
53 .9 
52 .7 

49 .4 
44 .7 
40 .8 

40°.5 
41 .6 

41 .7 

42 .6 
44 .6 
47 .6 

51 .4 

52 .0 
52 .0 
49 .4 
47 .0 
14 .9 

45®.l 
42 .7 
42 .5 
42 .6 
44 .2 

47 .8 

49 .6 

50 .0 
50 .7 

49 -8 
47 -6 

46 .4 

Mean 1 
of whole > 
Year. ) | 

43 .8 

44 .1 

45 .1 

46 .0 

|44 *9 

4-5 .9j 

46 .2 

46 .6 


If the thermometers had been sunk considerably 
deeper, they would, no doubt, have indicated a 
mean temperature of 47".7* Such is the permanent 
temperature of a copious spring which flows at a 
short distance, and about the same elevation, from 
the side of a basaltic or greenstone rock. Profuse 
fountains and deep wells, which are fed by percola- 
tion through the crevices of the strata, furnish the 
surest and easiest mensuration of the temperature of 
the earth's crust. The body of water which bursts from 
the caverns of Vaucluse,and forms almost immediately 
a respectable and translucid river, has been observed 
not to vary in its temperature, by the tenth part of a 
degree, through all the seasons of the year. It is, 
therefore, an object highly important for scientific 
travellers, to notice the precise heat of springs in fa- 
vourable situations, as they issue from their rocky 
beds. Such choice observations would accurately 
fix the medium temperature of any climate. It is 
only requisite to exclude the superficial and the 
thermal springs, which are not difficult to distin- 
guish. 

6t 

Kule for From a comparison of meteorological observations 
Calculating made at distant points on the surface of our globe, 
Ac Mean thc, Celebrated Astronomer Professor Mayer of Got- 

tu^of «"iy enabled to discover an empirical law which 

flace. connects most harmoniously the various results. Round 
the pole, the mean temperature may be assumed at 
the precise limit of freezing, since the fields of ice 
accumulated in that forlorn region seem at this pre- 
sent period neither to increase nor diminish. But 
under the equator the medium heat on the level 
of the sea is found to be 84?^° of Falirenlieit, or 29 
centesimal degrees, the division of the themiometric 
scale which is the best suited to philosophical pur- 
poses. At tlie middle point, or the lr,t|^udc of 45^, 
the temperature is likewise the exact mean, or 14.^^ 
centigrade. From that centre, the heat diminishes 
rapidly northwardsi end increases with equal rapidi- 
ty towards the soutli. Hence the mean temperature 
of any place, at the level of the sea, is calculated in 
centesimal degrees, by multiplying the square of the . 
eosine of the latitude into the constant number S9 ; 

i 


or it is found by multiplying the supplemental versed 
sine of double the latitude into 14, J®. The variation ' 
of temperature for each degree of latitude is hence 
denoted ccntesimally , with verygreatprecision,by half 
the sine of double the latitude; being, in fact, this quan- 
tity diminished in the ratio of 58, the double of 29, to 
57.3, the length of an arch equal to the radius. Trom 
these data, the following table is computed; in which 
are likewise annexed the corresponding degrees oi’ 
Fahrenheit's, with the successive diflercnces. 


lidt 

Centesimal. 

niff. 

I'ahrciilicit. 

Old. 

0 

29".00 

.00 

84".2 

.00 

1 

28 .99 

.01 

84 .2 

.02 1 

0 

28 .96 

.03 

84 .1 

.05 ; 

3 

28 .92 

.04 

84 .0 

.07 ! 

4 

28 .86 

.06 

83 .9 

.11 ; 

5 

28 .7» 

.08 

83 .8 

.13 ‘ 

6 

28 .68 

.10 

83 .6 

.18 ; 

7 

28 .57 

.11 

83 .4 

.20 1 

8 

28 .41 

.13 

83 .2 

.23 ' 

9 

28 .29 

.15 

82 .9 

1 

10 

28 .13 

.16 

82 .6 

.30 1 

11 

27 .95 

.18 

82 .3 

.32 1 

12 

27 .75 

.20 

82 .0 

.36 1 

13 

27 .53 

.22 

81 6 

.40 1 

14 

27 .30 

.23 

81 .1 

.42 1 

15 

27 .06 

.24 

80 .7 

.44 1 

IG 

26 .80 

.26 

80 .2 

.17 

17 

26 .52 

.28 

79 .7 

.50 

18 

26 .2.8 


79 .2 

.52 

19 

25 .93 

.30 

78 .7 

.51. 

20 

25 .61 

.32 

78 .1 

.57 

21 

25 .28 

.33 

77 .5 

.60 

22 

24 .93 

.35 

76 .9 

.63 

23 

24 .57 

.36 

76.2 

'.65 

24 

24 .20 

.37 

75 .6 

.67 

25 

23 .82 

.38 

74 .9 

.(i8 

26 

23 .13 

.39 

74 .2 

.70 

27 

23 .02 

.41 

73 .5 

.72 

28 

22 .Gl 

.42 

72.7 

.74 

29 

22 .18 

.43 

71 .9 

.76 

30 

21.75 

.43 

71 .1 

.77 

31 

21 .31 

.44 

70 .3 

.79 

32 

20 .86 

.45 

69 .5 

.81 

33 

20 .40 

.46 

68 .7 

.83 

34 

19 ..93 

.47 

67 .9 

,84 

35 

19 .46 

.47 

67 .0 

.85 

36 

18.98 

.48 

66.2 

.86 

37 

18.50 

.48 

65 .3 

.87 

38 

18.01 

.49 

64 .4 

.88 

39 

17 .50 

.49 

63 .5 

.88 

40 

17 .01 

.49 

62 .6 

.89 

41 

16.52 

-49 

6l .7 

.90 

42 

J6 .02 

.50 

60.8 

.90 

43 

15 .52 

.50 

59-9 

.91 

44 

15 .01 

.51 

59 .0 

•91 

45 

14.50 

•51 

58 .1 

•92 
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Little Vuria- It hct^ce appears, that, near the extremities of the 
M ^ftn quadrant, or towards the pole and the equator, there is 
«L scarcely any sensible variation of the mean tempera- 
tho Pdes^ ture, and that the whole change within the arctic 
.jia tiqun- circle, or between tlie tropics, amounts only to 8 dc- 
grees on Fahren])cit's scale. Very little increase of 
iieat is, therefore, observed in advancing through 
the torrid zone to the equator ; anil the intensity of 
tlic cold would not be sensibly augnriented in pene- 
trating from the arctfc circle to the pole. The ex- 
istence of an open sea towards the extreme north is 
hence not improbable. 


On tli^other hand, the character of ^e climate Climate, 
changes ropdly in the temperate zone. Htece like-'-^'^^ 
wise the tariety of vegetable productions With which cCm. 
those happier regions abound. Such a country asof Tmper.- 
France, for example, stretching from about the 4'Oth ture in tiie 
to the 50th degree of latitude, and through a differ- 
ence of five centesimal degrees of mean temperature, 
yields not only plentiful crops of wheat, barley, and 
oats, but raises olived, fig-trees, and vines. 

I'he gradation temperature in different latitudes 
may be clearly shown by a geometrical diagram. Let 
the figure below represent a quadrant, 90 the pole, and 



50 the latitude of any place ; on the radius as an axis 
and a [larameter, describe a parabola, which will 
consequently pass through the pole ; draw the per- 
pendicular 50 B, and the portion of it AB, intercept- 
ed within the parabola, will express the mean tem- 
perature of the given place at the level of the sea, 
\rhich in the present case should amount to 12 cien- 
tesimal degrees. 

Since each elementary zone of the sphere is equal 
to the corresponding belt of a circumscribed cylin- 
der, the whole heal accumulated on its surface must 


be proportional to the area of the annexed parabola, 
and, conhcquently, the mean temperature is two-thirds 
of what obtains at the equator, and, therefore, 
or6(i‘^ 8' on Fahrenheit's scale. Such must be 
the temperature of the great mass of tlic earth, if it 
has derived all its Jieat from external impressions. 

But, at the very small depths to which we can ever 
penetrate, the influence of the immediate vicinity 
only is felt ; nor, in the profoundest mines, has any 
tendency been yet perceived towards increase of 
temperature in the higher latitudes, or of decrease in 
the lower. 

These superficial impressions arc all produced r.iiculai 
either directly, or through the intervention of 
atmosphere, by the action of the' solar rays. It may ** 
be calculated from experiment, that the entire and 
unimpaired light of a vertical sun will communicate 
one centesimal degree of heat every hour to a sheet 
of water of a foot in thickness. Consequently, since 
the surface of a sphere is four times that of its gene- 
rating circle, such a sheet of wateri spread over the 



18* LIMA T E. 

riimate. of t^6 globCf ’WOiUd receive six fees of ^ Th6 atiimal accumulation at tbe^latitude of 45^ Climate, 

every day. But Jhe very inferior capacity of "thus l62®» wliich diffi vis very little frwm 158", the mean ' 
the jitmosphere for heat, being estimated as equal bjBtwoen the calorific cffecu at the eqnutor and at the 
to that of a body of water about 12 feet in pole. Itmay be observed likewise, that the effects vary 
depth, if the aerial mass finally received and re- more slowly lit the extremes than near the middle of 
tained all the calorific impressions, it would every the quadrant Thus, from the equator to the tropic, 
day have its temperature raised half ® degree, and, andirpm the arctic circle to the pole, the difi'erenccs 
therefor^, ..augmented to 18^" in the course of a are 30" and 28" ; but in the narrower intervals, from 
whole This annual accessioi^ -of heat, how- ‘theiropicto the latitude of 45®, and thence to the arc- 

ever, is quickly dispersed by t%: mobility of the fic circle, the differences are 52° and 48". The pro- 
fluid medium, and gradually absorbed into the jearth, perty now stated corresponds with the changes of 
or more quickly diffused through the waters of the mean tcuiperature in different latitudes, 
ocean, which, besides, occupy at least three-fourths If a current .of air from the equator, having the 
of the whole surface of our globe. The luminous ordinary temperature of 29 ", were supposed to tra- 
matter, communicated by the incessant shining of vel to the pole, from which an equal and contrary 
the sun, whether receiv^ op the ^ound, or inter- current would consequently flow towards the cejua- 
cepted in its passage through the air, would hence be tor, each journey would transport 58 degrees ol‘ heat, 
capable of comitounicarihg one centesimal degree of Between two and three such journies performed eve- 
heat to the body of th^arth in the space of 1823 ry yw, would therefore be sufficient to disperse the 
years; a quantity too small, perhaps, to be yet per- whole accumulation of 148". This only requires the 
ceived, thougli its influence may be afterwards de- existence of a w ind advancing northwards at the rate 
tected by very delicate observations. of 46 miles every day. It is not necessary even that 

It is easy to demonstrate, from the laws of optics, the wind should either continue permanent, or biow 
that the quantity of light which falls on a horizontal directly north. The same effect would be produced, 
surface must be proportional to the sine of its obli- if i^- were to blow indifferently to every point oi‘ the 
quity. Hence the aggregate light received under compass, and only at the rate of tliree miles an hour; 

the equator at either equinox, is to what would accu- a supposition which agrees perfectly with actual ob- 

miilate during twenty-four hours, if maintained at its servation. 

highest intensity,' as the diameter to the circumfer- The circulation excited in the body of our atmo- 
ence of a circle. This daily accession of heat, con- sphere thus prevents the heat shed by the sun on 
fined to the mass of atmosphere, would, therefore, different parts of the earth’s surface from an exces- 
in that climate and season, amount to 633 thousand sive accumulation. In proportion as the equuiorial 
parts of u degree. At the pole itself, during the regions grew warmer from the predominance of il- 
coujplete circuit of the sun in midsummer's day, the luniination, the polar wind would riush with morera- 
measure of heat would be about a fourth part great- pidity, till it had tempered the excess. 'I'his balance 
er, or 797 thousand parts ; the continued endurance of the accession, and the consequent dispersion, of 
of the sun above tiie horizon more than compen- heat, has probably been long attained, and it now re- 
sating for the feebleness of his oblique rays. gulalcs tiie gradation of climates in successiye lati- 

In genera], the quantity of light received at any tudvs. But it air had possessed the capacity for 

place from the sun in the space of one day is de- heat which belongs to hydrogen gas, it would have 
noted by the product of the sine of the semidiurnal produced a more equable dilfusion of lompcraturc, 
arc, Or the distance from noon to the time of sun- insou* ich tliat the temperature of the equator could 
setting, into the cosine^of the latitude and declina- not have become ten degrees warmer than thatol the 
lion, joined to the product oi’ that arc itself into the poles. On the contrary, had our atmosphere been 
sines of the latitude and declination; the latter part fluid, or less capable of containing heat, tin in- 
of the expression being . considered as additive or equality of different climates would have risen to a 
subtractive, according as fee declination lies on the higher pitch. That variety of temperature which oc- 
same or on the opposite side of the latitude. Hence, curs^ at present on the surface of the globe, was re- 
al Edinburgh, in the Jatitude of 56", .fee heat col- quisite for the developement of the diflerent vegeta- 
. lected during one day ait the summer solstice is 307 ^le tribes which clothe It. I'he same harmony con- 
thousand parts, but\at the solstice of winter only nects the system of this lower world which irradiates 
l66. " the expanse of the celestial regions. 

If a calculation be instituted for the quantities of Tlie equilibrium of temperature preserved over 
heat during the half yearly periods, from the cqui- circulation of the atmosphere, is 

nox of spring to that of autumn, and from the au- however, very quickly produced. Hence the 

tumnal equinox again to the vernal, the following remarkable increase of heat which takes place dur- 
table will be formed. ing the summer' months in the higher latitudes. But 

within tlie arctic circle, another powerful agent of 
Nature, is constantly tempering the inequality of 
the seasons. The vast beds of snow or fields of ice 
wliicli cover the land and the sea in those dreary 
retreats, absorb, in the act of thawing or passing 
again to the liquid form, all the surplus neat collect- 
ed during the continuance of a nightless summer. 

>The rigour of winter, when darkness resumes her 
I tedious reign, h likewise mitigated by the warmth 



Summer. 

Winter, Whole V tar. 

Equator • . 

1160 

1 16“ 232“ 

Tropic « . . 

127 

87 214 

Latitude 45" . 

120 

42 162 

Arctic circle . 

102 

12 114 

Pole .... 

84 

00 84 
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Climate. Evolved as congelation spreads over the watery sur- 
' face. 

or the light received from the sun, which, by its 
union with other bodretli constitutes heat, a consi- 
derable portion is always detained and absorbed, in 
its passage through the atmosphere. Even a verti- 
cal ray shot through "the clearest air, will lose more 
than the fifth part of jts intensity, before it reaches 
the surface of the earth. In most cases, the loss 
whicli light will suffer in the shortest transit through 
the atmosphere, may be estimated at one*fourth of 
the whole. But the oblique rays must undergo a 
much greater absorption. If, from their slanting 
course, they have to encounter twice the number of 
aerial particles, their intensity must be reduced to 
nine-sixteenths or the square of three-fourths ; and 
if they describe triple the vertical tract, only twenty- 
seven sixty-fourth parts, or the cube of three-fdurths, 
will reach the ground. In general, if the tracts of 
light follow an .arithmetical progression/ tko dimi- 
nished force with wliich it escapes and arrives at the 
ground, will form n decreasing geometrical one. To 
determine tlie train of aerial particles which the ob- 
lique rays of the sun must traverse in their passage 
through the atmosphere, is a nice problem, which re- 
quires a skilful application of the integral calculus. 
Without stopping to engage, at present, in the details 
of this intricate investigation, it may suflice to remark, 
that, in general, the length of the tract is nearly in the 
inverse ratio of the sine of the sun’s altitude. But 
the following table, to every five degrees, is calculat- 
ed from rigorous formulae, the length of oblique tract 
being reduced to the same standard of air uniformly 
dense. These quantities again arc diminished in the 
ratio of the sine of obliquity, to express the calorific 
action which those enfeebled and slanting rays finally 
exert at the surface of the earth. 


Sun's 

Altitude. 

M ensure of 
Atmosphe- 
ric Tract. 

Intensity of 
the I.ight 
TranHiiiittwl, 

_ _ .. 

Calorifie 
Actipn ut 
the Surface. 

(JO® 

1.000 

.750 

.740 

85 

1.004 

.749 

.747 

80 

1.015 

•747 

.735 

75 

1.035 

.742 

.717 

70 

1064 

■-736 

.691 

65 

1.103 

.728 

♦660 

60 

1.154 

.718 

.609 

55 

1.220 

-704 

.577 

50 

1.305 

.687 

.526 

45 

1.413 

.666 

.454 

40 

1.554 

.640 

.411 

35 

1.740 

.606 

.348 

30 

J.995 

.563 

.282 . 

25 

2.359 

.507 

.214 

20 

2.905 

.434 

.148 

15 

3.841 

.331 

.086 

10 

5.610 

.199 

.035 

5 

10.4.50 

.050 

.004 

0 

37-850 

.OOOOi 

— 


It hence appears th*at, even when the sky is most 
serene, only one-balf of the sun’s light can reach the 
surface of the earth from^an altitude of 25^, or on^* 


third from that of 15*, and that, if the obliquity of Climate, 
the rays were increased to no more tnan the ' 
twentieth part of them would actually be transmitted. 

The annual quantity of light which falls may be 
computed as equivalent at the equator to an uniform 
illumination from an altitude Of 17° 46' ; and, in the 
mean latitude of 45" rad at the pole, the effects arc 
the same os if the rays hod respectively the constant 
obliquities' of 13" and 7" 17'- Wherefore, under 
the most favouraible circumstances, of 1000 parts of 
light transmitted from the sun, only 378 can, at a 
medium estimate, penetrate to the surface at the 
equator, 228 in the latitude of 45", and 110 at the 
pole of their oblique rays ; but the shades received 
by a given portion of the surface are still less, being 
only 115, 51, and 14. In oloiidy weather, the por- 
tion of light that can finali^jil^h the ground will 
seldom amount to the third quantities ; and 

when the sky becomes darkpi^ vnth accumulated 
vapours, almost every shiuing ray is intercepted in 
its passage. ^ 

The light which at last gains the surface being Influem:!* oi 
there absorbed and converted into heat, is, in this 
form, profusely delivered to the ambient air, or more 
feebly conducted downwards into the body of the Lakcv 
earth. But the rays which fall on seas or lakes are 
not immediately arrested in their course ; they pene- 
trate always with diminishing energy, till, at a cer- 
tain depth, they are no longer visible. This depth 
depends, without doubt, on the clearness of the me- 
dium, though probably not one tenth part of the in- 
cident light can advance five fathoms in most trans- 
lucid water. The surface of the ocean is not, there- 
fore, like that of the land, heated by the direct ac- 
tion of the sun during the day, since his rays arc 
not intercepted at their entrance, but suffered par- 
tially to descend into the mass, and to waste their 
calorific power on a liquid stratum of ten or twelve 
feet in thickness. 

But the surface of deep collections of water is kept 
always warmer than the ordinary standard of the 
place, by the operation of another cause, arising from 
the peculiar constitution of fluids. Although these 
are capable, like solids, of conducting heat slowly 
through their mass, yet they transfer it principally 
in a copious flow by their internal mobility. The 
heated portions of a fluid being dilated, must con- 
tinue to float on the surface; while the portions 
which are cooled, becoming consequently denser^ 
will sink downwards by thraraperior gravity. Hence 
the bed of a very deep vis always excessively 
cold, since the atmospheric influences are modified 
in their effects by the laws of statics. The mean 
temperature of the climate is not communicated by 
those variable impressions ; every change to warmtn 
being spent on the upper stratum, while every tran- 
sition to cold penetrates to the bottom, which thus 
experiences all the rigours of winter, without re- 
ceiving any share of the summer’s heat. But, if 
the beds of profound bodies of water remain perpe- 
tually cold, their surface undergoes some variety of 
temperature, and is generally warmer than the ave- 
rage weekly or monthly heat of the air. 

These principles art: confirmed by observations 
made on our ovm lakes, and strikingly exemplified m 
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Climate, of Surttserla^S^ frliiGh have a breadth propor- whqtlljr expended on the accumulation of fresh water, CMmsta. 
' tinned to the stupendous altitude of their circling since the chilled portions of this which continually 
./mountains, ft appears, from the careful observations descend are stopped in ttieir progress by the greater 
of Saussure^ that the bottoms of those majestic basins, density of the recumbent sea water, 
whetlier situat(* in the lower plains, hr embosomed in The seas, and the ocean itself obey the same law 
the regions of the upper Alps, are. almost all of them of the distribution of Ijcat; Only the diflcrence of 
equally cold, being only a lew degrees above the point temperature c^Kperienced by sounding in tlie Mcdi- 
of conflation. That accurate observer found the ^ terranean is less conspicuous than fn the fresh-water 
teniperrtturo of the Lake of Geneva, at the depth of lakes. Saussure found the temperature at the bot- 
1 000 feet, to be 42®, and could discover no monthly tom, in the Nice and of Genoa, at the depths 

varitttiori under l60 feet from the surface. In tlie of 925 a^d of li^O feet, was the same, or 55®.8, the 
course of July, he examined the Lakes of Thun and beat of the ^superBcial water being about (59®. But 
Lucerne ; the former at the dj^lh of .S70, and the the mean temperature, or that of the body of the 
latter at that of (UO feet, had both the tenmerature land on the same parallel of latitude, is 59®, The 
of 41®, while the superficial waters indicated respec- Bmallness of the diminution here observed may per- 
tively 64® and 68^®, by Fahrenheit's scale. The haps be attributed to the effect of evaporation in 
bottom of the L^o Mahore, on the Italian side of sucli hot confined bays, tlie water at the surface 
the Alps, was a little wafvner, being 44® at the depth being thus rendered suiter, and consequently dis- 
of S()0 feet, while the surface was almost as high as pose4.,^by its acquired density, to sink into the colder 
78®. Barlocci has since' found tliat the Lago Saba- moss bflow. 

tino, near Rome, at the depth of 490 feet, was only In open seas, and in damper climates, the dcpre£- 
44^°, while the thermometer, dipped at the surface, sion of temperature is greater In the inferior strata, 
marked 77°* This difference becomes augmented in proportion of 

Through the friendship of Mr James Jardine, Civil the extreme variation of the seasons. J^ord Mul- 
Engineer, we are enabled to give the results of his grave, on the 4th September i77J, in the latitude of 
observations on some of the principal Scottish lakes, ()5® north, drew up water from the depth of 4100 
whicl), as might be expected from him, were con- feet, which he found to have the* temperature of 40'V 
ducted with the most scrupulous accuracy. The in- while the thermometer, dipped at the surface, stood, 
strument which he employed for exploring the tern- on the I9th June, at 55®. In the latitude of 66®, a 
perature at different depths, was free from the ordi- register thermonu ter, let down 4680 feet, marked 
nary objections ; being a register thermometer, let 2(i®, while the air was at and on the Au- 

down in a horizontal position, which could acquire gust, in the latitude of 69®, while the exterior ther- 
the impression in not many seconds, and might be mometer indicated 59^®, the temperature of the wa- 
drawn up leisurely, without risk of subsequent altera- ter at the depth of 4040 feet was only 52®. In slial- 
tion. It would appear, tJiat the variable impressions low seas, the two extremes are brought closer togo- 
of the seasons do not penetrate more than 15 or tlicr, and therefore a similar difference of tempera- 
20 fathoms; that, below this depth, an almost uniform ture now occurs at ipodcrate depths. The water 
coldness prevails. Thus, in the deepest part of Loch lying on the surface, which, in the vicissitude of the 
Lomond, on the 8th September 1812, the tempera- season, comes to be chilled, is not precipitated as be- 
turc of the surface was 59®. 3 of Fahrenheit ; at llie fore to a fathomless abyss. The increase of cold bc- 
depth of 15 fathoms 43®,7 ; at that of 40 fatliom.s low is hence considered as an indication of the proxi- 
41®.8; and, from that point, to about 3 feet from the mity of banks, if not of the approach to land it- 
bottom, at 100 fathoms, it decreased only the fifth sell’. 

part of a degree. Again, on the preceding day, the A like gradation of temperature is produced by 
supei'ficial water of Loch Katarinc being at 57®.3t the alternating influence of the seasons in deep and 
the thermometer, let down 10 fathoms, indicated stagnant masses of air. JVhen this active fluid is 
50®.6 ; at *the depth of 20 fathoms it marked 4.S®. 1 ; conflned in profound caverns, opening to the sky 
at the depth of 35 fathoms it fell to 41". 1 ; and on without being much exposed, and either perpendicu- 
the verge of the bottom^ at 80 fathoms, it had only lar or gently inclined, its lower strata become in- 
varied to 41®. At the jaame place, on the Sd Sep- tensely and permanently cold. The mild air of sum- 
tember 1814, the heat of the surface was 56® .4; at nier floats motionless at the mouth of the pit ; but, 
the dcj)th of 10 fathoms 49® .2 ; at that of 20 fa- in winter, the superior air, cooled many degrees per- 
thoms 44® ; at that of 30 fathoms 41®. 9 ; and at haps below the freezing point, and therefore greatly 
th^ol 80 fathoms 41®. 3. condensed, precipitates itself continually to the bot- 

Hence it is that, even in the northern latitudes, the tom. 
deep lakes arc never, during the hardest winters, com- This fact take^ place in most caverns, and in draw- 
plctely frozen over. But if the same water be let wells which arc left uncovered. Saussure found, on 
^ basin, it will, in a rigor(ms season, be the first of July, when the thermometer in the shade 

chilled thoroughly, and converted inw ice. ,^^This stood at 7fl^ of Fahcenheit, that a cave in the Monte* 
mw even happ^ when < spread above the 5ui*fe'ce of Testaceo, a small hill in the vicinity of Rome, formed 
Wt waiter, which is always considerably denser. Thus, . entirely by the enounous accumulation of broken pot- 
frost takes ,tU) effedt on Loch Ness, nor on the rfver of tery, had the temperature of 5(1® ; and two other caves 
that name, which, in a rapid course of a few miles, dis- in the same porous mass cooled to 44®. On the 9th 
' charges the surplus water into the sea. But in very when th/e external air was at 61®, the cave of 

^ere winters, a sheet of ice onp’ears formed along , "if Marino, at the foot of a sandstone hill, about 2080 
the shore; the impressions of cold being almost above the level of the sea, indicated only 44 



N.-. • 


dmwtab 


climatje; 

!■» 

nbich IB dcff^Hn below the mean lein|Mnr8tani of the capatclh^of air haviitg the rarity given CUmati^ 

the soil in that situation. In the grotto of Ischia^ altitudfe. ' 

and in the caves of <!e4 and of Cfahivenna^ the It otdy therefore, to discover the cana- inrestigB. 

thermoftfeier marked Hkdwrse ; but| in the caves city of mr, or ka attraction for heat under snocessive tion of Ae 


heat of the interiorf on theSiiltof July» was onljr 

Rut this phenomenon is still in^ ftriking in cer- 
tain peculiar circumstances. The famous ''Swedish 
nunc of Dannemora, which yields the richest iron 
oio in the world, presents an immense e^t^vatlon, 
probably two or three hundred feet in de{^,!^On 
the occasion of some repairs, which suspendira the 
usual labours, the basin appeared some ye^ since 
full of water, with huge blocks of ice doaUng in 
it. — Ihe silver mine of Kongsberg in NovWiiry has 
for us main shaft a frightful open caventi perhaps 
three hundred feet deep, and thirty feel Wide, of 
which the bottom ib covered with perpetual snow. 
— Hence, likewibc, on the sides of ^Etna and of the 
mountains in Spam, the collected snows are preserved 
all the year in caves and crevices of the rocks, from 
which natural stores the muleteers carry down, dur- 
ing summer, to the villages and the cities of the plain, 
a matcLial so nccessaiy to comfort in those parched 
cLmates. 


cedure. If the elaborate experimenU of Pr Craw- 
ford and others ^ the capacity of air in its or- 
dinary statCf gave Mich erroneous results, what hope 
could be formed of ascertaining even its minute shad- 


M)K)lutG Such IS the disposition induced in a confined This action, however, is merely superficial, since its 
(ju intity of column of air ; but, in a free atmosphere, the grada* eflfect smpears to be momentOjiy. Consequently, the 
It eve- temperature is exactly reversed, the lower internal surface of the receiver, with that of the 

ry Llc\auon. Strata being invariably warmer than the upper. This plate on which it stands, as penetrated by tl^sudden 
most important fact iii meteorology and physical geo- impression to a certain very nfinute depth, Torms a 
qraphy was thought sufficiently explained in the in- constant film of matter, which,, as well as the body of 
fancy of phys^ science, from the proximity of tlie air itself, draws its supply from the extricated heat, 
heat supposed to be reflm^d by the surface of the Under the same receiver, therefore, although the air 
earth. But h were idle to attempt any serious con- will not seize the whole of the beat disengaged in 
futation of such crude ideas. The true cause of the the act of odmimon, it must always retain a proper* 
cold that prevails in the higher regions of the atmo- tionol share Cf iu A series of experiments, at sne* 
sphere, is undoubtedly the enlarged capacity which cessive degrees of rarefaction, must hence discover, 
ail acquires by rarefaction. From the unequal action if not the absolute, yet the rdative, changes of the 
of the sun’s rays, and the vicissitudes of day and W*s cecity for heat, 

night, a quick and perpetual circulstion is maintain- To institute this bquity with the desired success, 
cd between the lower and the upper strata ; and it is an excellent and powerfrU air-pump was used, having 
obv lous that, for each portion of air which rises from a receiver of the very larmt dimensions, of an oblong 
the surface, an equal and corretpondbig portion must spheroidal form, approadiing, however, nearly to the 
likewise descend. But that which mounts up, ac- globular, and with a narrow bottom. The apparatus 
quiring an augmented attraction for heat, has its being placed in the middle close coom, which 
temperature proportionally diminished; while the had a steady teioperatiire» a^hennometer with a 
correlative mass foiling down, carries its share of slender stem, open at top, ana a small btrib of ex* 
heat along with it, and again rdaxiag its attraction, treme sensibility, was fixi^ ia a vertical positiao, a 
seems to diffube warmth below, A stratum at any few thehes above the centre 'of the plate. Having 
given height in the atmosphere is hence affected botn replaced the receiver, and allowed it to stand some 
by the passage of air from below and by the return of the air was now extracted from 

of air from above, the former absotbing a portion of under It ; pad, after a considerable interval, the cock 
heat and the latter evolving it. But me mean tern- #as suddenly c|pened, to resto|| the equilibrium , 
perature at every elevation is on the whole stilj per- a&d^tbe mercuiy of the tfaermuaniar^ which had been 
manent, and, consequently, those disturbing causes stat^tinary^ mounted up vety 3.0 centesi- 

muBt be samctly balanced, or the absolute measure of mal degrees, from whiim point il afterwards slowly 
heat 18 Che same at all heights, sufibring merely some descended. 

external modfficationVrom the^'difference of capacity The temperactato of the room haying been 
in the several portions of the fluid with which it hm ed, two-fiftns of the^air in the receiver was then ex- 
combined. That temperature is hence inversely > traded ; and, after some lapse of time, the e x t wna lr 
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thermometer, suspended within the receiver of an 
aif*'j^ump, indicates a decreol^nf tempurature, as the 
process of rarefaction advoitc^^ But, on stopping 
this operation at any stage, Cbetmoitteter wiU 
slowly regain its former stated If now, when the 
eouilibrium is restored, the air be suddenly re- 
admitted, the dilated portion which had remained 
in the receiver, liberates the heat absorbed by it du- 
ring the progress of rarefaction. The tliennometer, 
accordingly, rises quickly through a certain space, 
then becomes, for a short while, stationary, and after- 
wards slowly subsides. But the instrument does 
evidently not measure the whole of the heat thus 
evolved, a great part of it being spent in warming up 
to the some point the internal surface of the receiver 
This action, however, is merely superficial, since its 
efl^ smpears to be momentary. Consequently, the 
internal surface of the receiver, with that of the 
plate on which it stands, as penetrated by tl^sudden 
impression to a certain very nfinute depth, Torms a 
constant film of matter, which,, as well as the body of 
air itself, draws its supply from the extricated heat. 

Under the same receiver, therefore, although the air 
will not seize the whole of the beat disengaged in 
the act of admission, it must always retain a proper* 
tional share ef iu A series of experiments, at suc- 
cessive degrees of rarefaction, must hence discover, 
if not the absolute, yet the rdative, changes of the 
capacity for heaU 

To institute this bquiry with the desired success, Details of 
an excellent and powerfril air-pump was used, having Expen- 
a receiver of the very larmt dimensions, of an oblong 
spheroidal form, approamiing, however, nearly to the 
globular, and with a narrow bottom. The apparatus 
being placed in the middle close coom, which 
had a steady temperature, a^ienaometer with a 
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Aree-fiubs of tbe interoal air, the correspond 
log ascent )Qr tl^mometer, at the restoration of 
the cquiltbrimaOi^wa^ 7^ of those degrees ; an^i when 
the conteiUs of the receiver had been rarefied five 
times, the heat evolved, on the re-admission of the 
air, arao^)|ited to 8,0 degrees. The rate of progies- 
sive effect wfts tlius evidently diminishing. On push- 
ing the rarefraction as far as it was really practicable, 
or till tile residual air had become rarefied about 
300 times, the* change indicated by the thciinometer 
did not reacli to more than 8,^' 

But, to determine the absolute quantity of heat 
which IS disengaged m the transition of air from a 
rarer to a denser state, it becomes necessary to as- 
certain what part of it was consumed on £ho sides of the 
receiver. By varying the size of the receiver, and con- 
sequently altering the proportion between its suiface 
and its contents, some liglit maybe thrownon tius^ucs- 
tion. Another similar receiver was therefore provided, 
having half the former dimensions ; and with diis the 
same set of eSLperimcnts was repeated. Its included 
air being reduced successively to the density of 
foui -fifths, three-hfths, two^fifths, and one-fifth, and 
then rarefied as mucli as possible, thb thermometer 
mounted each time through the shorter spaces of 
1.8, 8.2, 4.2, 4.8, and finally 5.0 centesimal degrees. 
These quantities evidently follow the same propor- 
tion as the former, of which indeed they are only 
tliree-fifths. But the smaller receiver, having, under 
the fourth part of the surface of the larger, onl;[r the 
eighth part of its contents, exposes comparatively 
twice the extent of surface. The rise of temperature 
which Its included air exhibits, must consequently be 
the same as what would have obtained within the 
larger receiver, if, while its Capacity remained the 
same, its suiface had been actually doubled. If we 
feQppose the air to hold one part of the heat, while 
two parts and foui parts are respectively expended on 
the inmdes of the receivers, the results would corre- 
spond with observation ; for tnC a hole quantity evolved, 
e, the aiT under the larger re- 
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thermomet^ cmive addition of the odd niimbers 9, % 5, 3, and Cthasta^ 
On pxtrac^ 1 ; end aie, consequently, the excesses of^ square 
of 5 above (he squares of 4, 3, 2, and 1. Where- 
fore, if the Square of the dexldty be taken from unit, 

(he remainder, multiplied by 2$, ^wjU expms in 
centesimal degrees, the rise uf temperature which 
accoii&l^es die return 6t air to its ordinary 
state.^ ' 

The nutubera^tts obtained, however, dcsjsot still 
express the If the restoration of four 

ports of the air Included under the receiver to their 
usual disengage heat, sufficient to raise the 

tempertftoe of the whole five parts 9 degrees, its 
reaJliBefl^re must have been Hi degrees, or the 
former augmented in the ratio or 4 to 5. For the 
same reason, if three^fifths, two-fiflhs, and one-fifth 
of tjha air in the transition of density, evolve poitions 
of beat, which would elevate the temperature of the 
mass 21, and 24 degrees, the actual quantities 
are 26§^, d2]°, and J20", or those numbers multi- 
plied by 8, and divided by 8, 2, and I. 

These conclusions are easily reduced to formula? g ntral 
Let 9 denote the density of the air, and 25 (1 — 9’) 
wdl express, in centesimal degrees, the elevation of 
the thermometer which would follow the readmission 
of the air, if none of the heat were spent on rlu in- 

side of the receiver. Consequently, 25 (t)' 

or 25 — 9^, will exhibit, on the same scale, the 

whole quantity of heat evolved in the restoration of 
density. The last formula is extremely simple, im- 
plying that 25, multiplied in to the difference between 
the density of air and its reciprocaT, w31 represent 
the measure of heat due ito the change of condition. 

This result may be elttier Ojdfiitive or Subtractive ; it 
may express the heat emitted in the condensation of 
air, or the heat absorbed during its opposite rare- 
faction. 

Thus, the heat extiicalcd fiom air which has its Applimtioo 
density doubled is 25” (2 — J), or 37i®; and the same ^ 
quantity is withdrawn, either when Uiis air recovcis 
its former density, or when air of the ordinary state 
expands into double its volume. Hence the copious 
heat extricated by the sudden compression of air. 

If It were condensed thirty times, the heat discharg- 


being in both cases the same, 

ceiver would retain one. third, and, under the smaller 
receiver, only one-fifth ; the impressjons being thus 
in tlie ratio of five to thi ee. 1 ho same conclusion 
may be obtained soedewbat differently. If Uie heat 
spent on the inside of the Imge reqciveV had been 

spread over twice would have raised ^ ^ >w 

the temperature orfy^.5; but this mounted ready to ed would amount to 25 f 30 — or 749 ”, which 
l®.8, and thtrefure the difference *3 was* the edecta ^ ^ ^ 

of t^-8, derived from the contained air. Of the "^Is more than suffiejent for the ifdUwoation of fungous 
heat thus shared between the air and the doubled or soft substances. ^On this prine^Te, arc constiuct- 
surface, one pait was hence (gained, and five com- ^ the pncUtnatTC matches lately invented by Mollet 
niuiiicated. Consequently, to obtain the true re- Lyons, whhsh produce their effect by the momen- 
sults, it IS only necessary to ^hltiply|he second set uy^Wion email syringe, 
of quauUtics by five, or the first wlby If to discffiver the relative capacity or attraction 

no waste, therefbiq, took place against of 

tbo>MMiver, ilio4(eat*» evolved in the passage^ air 


fregn dae densitii^ four-fifths, three-fifths, ^0- 

bhd fC^trc(ne rarefaction, to its or- 
dinary staterVoddbe 9 , 2 il^ Mi ond 25 centesi- 
mal d^recs. 4 y 

infcienccs. not difficult to disccf ^r the law of this pro- 


Sftl, to iffiscfdver the relative capacity 
which dir d^a given density has for heat, it would be 
DeOesedf} tb know the extent of the natural scale, or 
tlib pbsition of the absolute zero. The ^dh&clusions, 
however, from different data, are not veiy ^Constant ; 
yet several experiments appear to fix Nearly the 
dot from which the inflision of heat chttmiences at 
centesimal degrees below congelation. On this 


grbssion. They are obviouny figrfbeU by the suc^^^^Mtfsitioo, therefore, air which is rarefied thirty 
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riiokaic* 


timet hti ils cepmsUy doubled^ the heat cotjaitiod m 
'it V>i« e 4il8ted only fifteen times. r<* tte seme 
reason, air sixty times thro ordiwry ao^mres a 
triple attrrottonftrJwrtii “"12^. 

^ iiwsaiifts finiAfi. niiti thetA in* 


Pram th^ 
ot thr;patwels 

EG, }>% or, 

and BK, dittr 


and through the eKtfemitiiit Chmate. 


gradation 
mdepeitdenc of t] 
heat. -- 

The last formula now wvesf! 
ready laid betore the public, 
plication, however, x>r indeed 


absolute tjorm of 

pbki has been al- 
without any ex- 
indicatio^^in 


process by which it was discovcrods 
pciiments on which It rcbts were bego 
years since, jand have been rLj3eated with oVW 
caution the mean results only are Tretained , 

and, for the sake of simplicity, a fetr elight modifi- 
cations have been introduced, to adapt the 
to more convenient proportions. Though it W^ im- 
possible to blow ;i receiver that should banrc exactly 
half the dimensions of another, nothing seoiuad easier, 
from the general inode 6f investigation, than to apply 
the minute corrections which any small deviations of 
^izt or form requited. The mixture of obscure and 
intricate computations has been thus avoided. 

Gradation of file gradation of the effects disclosed by this e^ 

Ffftcu rt penmcntal research, is more easily and clearly traced 
geometrical diagrams. Having divided the ab- 
scess AF into five equal portions, erect the several 
perpcndicutara EG, DH, Cl, BK, and AL, equal 
respectively to 9 j lb, 21, 24i, and 25 parts on 
any scale, and connect the points F, G, H, 

L, by a curve line. It is Readily perceived, that the 
curve now traced must be a parabola, formed on Uiw 
axis LA. Where- 
fore, if AFrapre* ^ 
sent the beigntof 
the barometric 
gage of the air- 
pump, and AD its 
altitude after a 
parti il exhaus- 
tion, the paiallel 
DH will expicsb ^ 
the rise of the in- 
eluded thermome- 
ter on the rt-admi8sioi\ of the air winch had been ex- 
ti acted. The axis AL itself denotes the extreme effect, 
or what would take place if tne rarefaction were push- 
ed to the utmost. While the mercurial column, 
therefore, dtscenda bs equal intervals to E, D, C, B, 
and appioxim'itcii.^fl# A, the elevation of the ther- 
mometer through the spaces EG, DH, Cl, BK, 
and nearly AL, advances at first uniformly, andafter- 
waids continually more slowly, tiHsiLbecOnies sta^ 
tionaiy. 

But the parallels to the axis of a 





the extepded 
perpendicular 
intern 

cqitad 

meats or imra- 

bolic tangents 

FM, FM, FO, 
and FF, (if this 
Idat'were com- 
pleted,) will ex- 
mbit the real 
portronsofheat 
liberated from 
any of the cor- 
responding 
deitsities AE, AD, AC, AB- 

Let the part AL of llie axis be taken equal to the Farther U- 
parameter, and the ordinate AF muHt likewise be equal Ivutratun* 
to it: Draw the vertical tangent LQ meeting the par- 
allel DHin Q, join the oblique line AD, and produce 
It to meet the perpendicular in R. From the property 
of the curve, QH ; AD .. AD . AF ; but from the mu- 
tual relation of 
the diverging 
lines AK, ASC 
and the paral- 
lels DG and 
FR, AD'AF:: 

AH.AN.:QH: 

NR, whence 
NR.iQH. 

AD, and,ttiene* 
fore, NR is 
equ^ to AD. 

Consequently 

FN, which ex- 
presses the 
wholcevolution 
of heat corre- 
sponding to the 
density AD, is 
equal tO thq 
difference be- 
tween AD and 
FR. Bot since 

AD:AFn a x* m 

DClorAF^FR> 

tbelnie^Bftis 

of AD* the parameter AF being con- 
Imered AH UsfftillThe measure oflieatevolved, or the 
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Thfilrtncc But thc paralltlB to tfte axi» or a para^a, do not i-— -j- .rrr.Ji .I":!::::!..!.- ..lArope exorcRstd 
„nu«pcr, , the whole of the heat dirongawd by the at. 

'Tl,e hS^H, for '"““S’ 1^ ““SL. >«>1| m b. 
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sckf AC txprmjlSmSuuy density of «)r, 4^ 
't^'lirdiDAfe P8PSIpie any other deoflity,llb|jb* 
teMtoted aduMlySN, or the difference hetirMo 
M^uid IpjiKd or DN. win enbibU^ 
adobionvliMin qHjWd required for He oOiMti(imi|e’« 
On the ooittjpiilry^ ifnhe air acquires ibe hi(^ den- 
sity BICji quaatiiy of beat which H mast evolva 


Diffoceaeeof 
Tcaatpem*' 
tim obibiN 
edo 



ATtl. , 

S$x0mf whoip accuracy aJMyi iiMm cot£- 
'dcncc, fettod while at hii villa jDoiMohe^ ^ 
near. Qenev^ Ihe barometer stood at SS^jSGPi a&- 
otto siiniiar inttrumeipt fell to on Iho top 

mouptain of Moot 9por|U9t- The duni- 
denrity^qf ^ J|r%i this elevation was, 
thetie^ .890; the which and 

itf r«(p|^ocal lalSd bein^ iQidtiplied by 98^, gives 
6^S2, But a ^miometer, bui^ a whole night 
two in that lofty station, tharked 

o% {SSfS while it indicated 6.25 more, or 19% 
afterwards, when sunk to the same depth 
the discfepancy here is thus less half 


CSSawts- 


On the top of a big^ber mountain, the Chapicu, ToUieTem 
the same observer found Ae ground, at a depth of pe»ture oi 
two feet, to he colder by 6®.4>4 j than at Conche. But Ground 
Ae oot^ponding density of Ae air and its recipro- 
cal were 872 and 1.147 ; consequently, 25^ x« 27^ 
ss 6®.87. 

^hile Ae barometer at Conche stood at 28.500 
indies, the mercurial column was only 19.836 inches 
on Ae summit of Mont Cervin, a stUi loftier moun- 
tain. The density of the air at this elevation was 
therefore .696; which being taken from its lecipro- 
cal 1.437, leaves 741 to be multiplied by 25% indi- 


in its transi^on will be represented by KjP. In the eating 18^52 as Ae diminution of temperature, 
figure here annexed, the air is presumed to have its The actual medium difference ascertained from cor- 
density reduced to the half in one case, and doubled responding thermoroetncal observations, made at 
iu Ae oAer, Aeijuautities of heat, HN and KP, depths in the ground, from one to three feet, on the 
which are evolved and absorbed, bemg thou equal top of Mont &rvin and at Conche, was 18^ 25, al- 
and Opposite. most exactly Ae same. 

0 Since the absolute quantity of heat contained in 

\ every part of any vertical column of the atmosphere Such is the nice agreement on the whole, between 

has Imn shown to remain umAonged, these 4ia- Aeory and observation, with regard to Ae decrease 
grams must likewise represent Ae diminution of tem- of the mean jte^^ratuire in the higher^i^ops of Ae 
perature in the higher strata, corresponding to Ae atmosphere* Th»gradaj£on]ef’twt^^ hpwever, 
decreased density of Ae air at different elevations, to a certain Cxteikt with tli^ seasons; ^ue Ae heat 
The same formula will determine Ao tneaspre and derived from the sun is chiefly aCcuinulated at Ae 
gradation of this effect. Beckoning the density of surface of the earth, the changes of temperature 
the air at the surface of the earth unit, Ae difference which take place through the year in Ae elevated 
between Ae density at any given idtitude and its strata of our atmosphcie, must evidently be less than 
yieeiproo^^ bei^ multiplied by 25, will express Ae what are experienced below. The lofty tracts of air, 
soean diminution of temperature in centesimal de» remote from the primary scene of action, preserve 
grees ; or if 45 be emplu^ed as Ae multiplier, Ae nearly an equable temperature, and scarcely feel the 
product ^ exhibit the some rmlt in d^ees of extreme beat of summer or winter’s frost. In as- And to tliat 
Fahrenheit's scale. . . ' cendin^ Ae atmosphere, Ae decrease of warmth is Atmo- 

Thifl veiy simple dcductioiti from Aeoiy, is amply heoce more rapid iti the season, and more slow ^ 

. confirmed by nttme^ua and extensive in the darkened period of the year. In many places, 

^ But a few leading fkets will perhaps be deemed.;W* will not be &r from Ae truth, perhaps, to assume 

ficient for Cxem^ificatian. 90^ for the multiplier durii^ ^^mmer months, 

Bssmides of^ According to Luius, the same barometer, which, "^'and only 20^ during Aose 

Goslar, an ancient town Seated in the bosom of Thus, Oenein( Boy, a diHg^C and experienced 
Fotmukr Hartz Forest, stands at 29>$00 inches, would observer, found, in month of August, Ae air on 
fall to 26,444 on the top of Ae Brocken, ip Aat Mbc Ap of ^nflla don was, in A^ course of a whole 
Mining District. gives .896 for the d^nsiiy of at ajapflHage 7.2 centesimal degrees colder 

Ae air on thq^jinmi^ Ae reoipr8crj|of whi^ is tha^ on Cdrawvon Quay. But Ae difference be- 
UI6; but ,22, and .22 twetf Ae density at that elevation, and its recipro- 

Ae calculate temperatursS^i The ijbli or between .878 OPd 1.139 being pnly .261, 
aoml difference Aveiy the same, being pnly wdotd require nearly 28 for Ae multiphoi^ ' 

^ we had once pn o{^portqqity ourselves of ob- In the early part of September, Ae same observer 

seryli^^, having found the tCAj^rature of a copious noticed Ae centesim^ Aenndnieter to Wand 10 de- 
wring at Gosrar A 3^ CMtei^al degrees, while grees lower on Ae Ap df Ben Lawers Aim at Weem, 
tjAat of Ae noted HedkentBruimeis, or iVitch-fVeilj relative density of Ae air at that height being 
iBn the summit of Ae Broctenf wti dnly 2%8. ^ The difference from its reciprocal is .284, 

. * Ilf 




bemultiplieillo^ja %q 

giie tb« IM!!^ duoinutioa of t^jpecatui^. ; - 
, . AgaiOif^bABure foundi oo bis vi^t tp BUuic, , 
4bo M on 4s wnprat 4^ bO 31 opotetri^ 
colder 4lioo The relative dens^T;^^ 

.59i2> whid^b^'J^^ its raciprocfd ),6a9| ‘ 
leaves 1.097; c^QOSi^^ tbp^^Mtl^i^ .t^red ' 
is 28.' , - 

^igenious p|iio4 severid^ys on- 

can^d on the Col da Geant, ^^ ijhe found, from i 
the moan of eighty.five observatidhs, the tempetatore ' 
of the air to be only 4^.50, or 20^.3 colder titan dt 
Geneva. But the r^ative density of that -ileyij^ , 
stratum and its reciprocal were .704 and l.ltt 
difference of which, or .716, would re(|ubf 
multiplied by 28^, to indicate tfae dimihujlmd' 
peraturc. ' / ^ 

The observations made on the dect^cid temped ^ 
rature of the higher regions of the atmospl^^ b^ 
the ascension of balloons, appear generally to indi- 
cate rather a slow rate of diminution. But it should 
be recollected that those daring aerial flights have 
seldom been performed except in the fine Season of 
the year. Besides, the car, the balloon, and its cor- 
dage, will not immediately acquire the temperature 
of the elevated strata, but continue for a consider- 
able time to diffuse a sensible portion of heat. A 
memorable example, however, is entirely conform- 
able to the general principle. Charles, toe first who 
ascended the a^osphere by means^of a balloon filled 
with hydros^ gas, found, on the Ist of December 
1783, the thermometer depressed 11 centesimal de- 
grees at the greatest elevation, tiie column of the ba- 
rometer having sunk from 29*24 to 20.05 inches. 
This would require a multiplier .than 20. 
Diminution In ascoijdiiig through equal the density 

of Tmpera. of the atmbp^pre^ H derived . from the incumbent 
r pressure, dimmishes in a pbntinned proportion. This 

\ttUons. derisitj is hence represented, by the ordinates of a 
logarithmic curve, of which the absciss denotes the 
altitude above the surface. The cold which pre- 
vails in the upper strata would no doubt modify the 
dilatation of the air ; but, since it follows nearly the 
same progression, it cannot materially affect the ge- 
neral results. In the figure annexed, the vertical 
spaces expressing the elevations of one, two, three, 
and four English miles; the horizontal lines ID, 
2F, 3H, 4K, represent the corresponding mean tem- 
perature in the temperate latituaes. But, 'from the 
nature of the loga^iUimic curve, if it were jppposed 
to be continued:;m.,}ike manner bdow the surface, 
the horizontal at the sazne equal distances 
would be the'^lprocals of /the former. Let 
this extension of ^ the "curve be, tfadrefdre, /old- 
cd back and placed - over its first portiob; rising 
from oA, and the d^erence bet!i^e«||^ the horizon: 
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nhere, is still more apparent from another property of The Decreet 
the logarithmic curve^ Tl>e difference between any mcntsatfiwt 
two ordinates is constdntly proportional to the inter- 
cepted ip’ea. Consequently, the successive diminution afterwards 
of temperature corresponding to the elevations of one, increaie ra- 
two, tnree, or four miles, are empresaed by the areas 
ABDC, CDK, EFHG, and 6HKI, But, since the 
component spaces OC, lE, 2G, and Si, augment evN 
dentiy faster than OD, IF, 2H, and 3K, diminish, the 
decrements of heat encountered in ascending the> 
atmosphere must, on the whole, increase. It is far- 
ther evident, that, if those spaces were reduced to 
extrraely narrow belts, they might be considered os 
pr^rtional merely to their several lengths; and 
n^ence the momentary decrements, or the rate the ’ 

diminution of temperature 'at the heights of one, two, 
three, and four miles are expressed by the transverse 
lines CD, OH, and IK. If a calculation be in- ' 
stituted f(C^' 'We temperate disuses, while the mean 
temperature at the level of the sea decreases one 
centesimal degree during an ascent of 540 feet above 
tlijD surfiice, it suflers a similar diminution in 529 fc^ 
at the altitude of a mile; but at two, three, four, and 
five miles of elevation, the same difference will ob- 
tain, at the contracting intervals of 498, 454, 401, 
and 346 feet. Should Fahrenheit’s scale be pre- 
ferred, those numbers multiplied by five, and divided 
by nine, will give iwipectively 300, 296, 277, 252, 

223, and 192, fpr Ae ascents due to a dpcreiiient ef . 
one degree at the surftce, and at the hei(^ of ODe» 
two, ^rqe,.fopr, and five mileSk y 

tbe altitude of any place above tbe suriiMse 
of ^popan tnay be nearly ascertained from an cb- 
S€|^tim o|f iti mean temperature. In the milder 
it^,Jt wfll^be Bufficienjiy accurate, in moderate 


tal lines, or the distance between tIl| two brancheSii^^PeVitibni, ^.)|^kon an ascent 5^ feet for each 
of the curve, as, from the point A, they oon«> or 100 yaeMs f^^ach degree on 

.1.. j -.111 J!— ^ — 


stantly spread from each other, wUl: exhibit tbe 
dlminut^ of temperature ti^r^Bpcn^ the 
elevatiod/ These branches dr mC cur^ at first di- 
verge attlm same angle; but.Um wider -branch af- 
terwards apl^l^ds with a larger i^eep, 'Ond their mu- 
tual distai^e slowly increases. 

This gradual increasing progression, which mi 


the diminution of tepipe;;atare in^^c^ndiCg tbeatij 


j^lPjidjilll^eit's ^ale,bf dimbttthlf|3^^peraturer Thus, 
thb^^Black Spring, a copious perennial source which 
bursts fora on Ae of the Pentland HtUs, in 
the vicinity Of $dbibtu|b^ found to indicate pnly 
7^2 centesimal'd^Oes, or 1^.6 less than the medium 
due to that {mralTel. But 1^.6 multmlied by 540 
gives 868 feet ; Vhich differs by a few feet only flroni 
' the altitude, as ddtel^mined by actual levelling. 




Cti;Jii3lT£. 


grew, or 
that latiti 


the temperfttoi^ oC4 that houadary, Are covered with Menwapn^. 
^ing in the meadM^, the higher regions <Jf the atmosphere, 
rgib of the branchial }|^ io the tro{nfi|> the temperat^e vanes htti IttHh' 
•tohe oifl^ I'D pentesipal ^ throughout the whole year. |lence, in those brii» 


the standard tempt 
ibtgives S} X ^ 



Ilant^hliinates, the line of Dmpetual congdation is 
i^trongly and dutin6tilymw|M^< fihti h> countries 


for the ^erdm of me centra) ralley o^ Sw^edand remote from the eqdttorj of frost rises 

abore thcrdaVbl of the sea. ' after thereat of summer, iijf ialdtteQoei>f winter 

Ad a final example^ wemw cite an obserratSm prevaili,— i.thu8 varying its posttioU over a belt of 
ntadO in Upper India by Dr rancis ^uchanau, wlt|X , some considerable breadth, 
found f spring at Chttlong, h> the Xesser VaUs^^, The height of the limit of perpetual congdation 
Nepal, indicate the tempOrature of 14.7 centesimal for any-h^tude, is easily detetsnned from the piin- 
fiegreedi; which fo SM heioi^^tt of thg standvd of ci^S idhtad^ established. Let ( denote the mean 


its pwwel, or 27^ 38\ V^more, 4*U X SiO, 
is the eJevation valUy* 

the altitude ^bove the sea ia very consider- 
wwSSi however, a mdltiphor some^rhat,d^erea&ing from 
540 must be taken* But tt is easy to that the 
same result very nearly will foe obuh^d, by apply- 
ing a small corrections If the product of 540 into 
the diminution of temperaturep be again multiplied 
by the square of this difference in centesimal de- 
grecSi and then divided by the constant number 
15000, the quotient will express the quantity to be 
subtracted. Thus, in the last example, the square of 
8.1 or 65.61 multiplied into 4374 makes 286973, and 
this divided again by 15000 gives 18, to be deducted 
from 4374, leaving 4356 for the corrected altitude* 
Tins correction, therefoie, amounts only to 33^ 
feet at the elevation of one mile , but for two, three, 
four, and hve miles, it would rise to 266, 904^, 
2128, and 3350 feet. Though it augments thus la- 
pidly. It may in oidinary cases be totally disregard- 
ed, and the allowance of one decree by Fahrenheit's 
sede for everj hundred yards of ascent, is a rule of 
most easy recollection. ^ 

That the decrements of heat, correi^ndinc to 
equal ascents in the atmosphere, are npt uniform, 
however, but augment gradually w ith on accelerating 
progression, is confirmed by the cmpeol to actual ob* 
servation. Thus, in proceeding from tSeneva to the 
Vale of Chamouni, through an elevation Of 2094 
feet, Sausaure found the temperature of the air to 
decrease only 3;^ centesimal degrees, or at the rate 
of one degree in the rise of 644 Between Cha- 
inouni and the Col du Geant, an interval of 7940 
feet, the diminution of temperatvire was 17°, being a 
degree for each 4$^ feet of ascent. Agafo, the 
mit of Mont though only 4400 Fdet hud^ 

than the Cbl du Oeant, was 10°.3 colder, 
niv«c« a degi^e for every rise of 407 feet. The ac- 
S^gtion of Cold is here very perceptible , but the 
gradation from Geneva to Chatnouni was unusuaUy 
slow, owing to the position of tins sequestei'cd spot^ ^ 
where the action of the sun-beams, in suOimerr 
being sheltered^ l|af|4^ttie mduenOO of ttispersing 
win£, accaniu!atel[4|l^ the standard. Uie 

level of the sea, tbi ^aao^i ^mrresponding to^ ^ . 
docrattient of a centissimaa<dogif«e, vei} seldom ex* 
ccedsN$00 feet. ^ ^ 

Siti^, in aaceodii^ from the mface, the tempe- 
ratoro constantly dimimsbos. must, m every 

c^Snon «3tisi a cermin lidi of Ajvation at which 

the air will attain the term of^congelatioq. The 
mountains, likewise, whiph their heads above 


tanopetat^e in centesimal degrees at the surface of 
the ocean, and x the density of the upper atmosphere 
at the line, where the reign of frost begins. It is 

endent from the formula, that 25 = / , 

Whence -f .04 = 1 , and this quadratic equa- 
tion being solved, gives x =z V 1 + .0004 — 02 /. 

Fiom the density of the air thus found, the coire- 
spending altitude is discovered by the application of 
logarithms, as in the barometrical mcasuicmcnts. 
Hence the following table is computed . 
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I aiitude 

Height of Curve 
of C ongektion. 
Lnglish beet 

Latitude 

Height of Cu^VL 
of CongdAdon. 
FngHah beet 

0® 

15207 

32° 

11018 

1 

15203 

S3 

10778 

2 

15189 

34 

10534 

9 

15167 

35 

10287 

4 

15135 

36 

1Q0S6 

t; 

15095 . 


$781 

6 

15047 

68 

9523 

7 

14989 

39 
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40 

9001 



41 
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10 

14764 

42 

8473 

11 

14672 

43 

8206 

12 

14571 

44 
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45 
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14 

14345 

46 
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15 
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47 
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16 
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48 
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18 
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59 
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Atitude; 

BsightofCiWyc 
of CQpgelatioii. 
Engli^ Feet. 

Latitude 

HdffhtofCiwv 
of Coaidadba 
EngUtti Ftet. 

€4t 

65 ' 


78 

79 

6S6 

559 

66 

^3ai) 



67 


8d 

■' 437* 

68 


81 

371 ' 

69 

1938 

82 

294 

83 

» ‘220 

70 

1778 

84 

167 

71 

1611 

85 

117 

72 

1451 

86 

76 

73 

1398 

87 

44 '■ 

74 

1158 

83 

20 - 

75 

1016 

S9 

05 

76 

887 

90 


77 

767 





This table, though calculated from theoretical da- 
ta, will be found to coincide with actual observation. 
It suggests a variety of important results ; and the 
position of the snowy boundary may direct the intel- 
ligent ti aveller to estimate the elevation of any country. 
Thus, lien Ncvis, the highest mountain in Scotland, 
i*? generally seen covered with snow through the 
whole year, except during two or three weeks in the 
month of July. Its summit, therefore, does not reach 
the limit of congelation, which, at the latitude of 57°> 
has an altitude of 45S4 feet. Accordingly, the height 
of that mountain is only 4380 feet. Again, wc learn 
ft 0111 the relations of travellers, that, though perpe- 
tual snow covers the stupendous ridge of the Hima- 
laya mountains in Upper India, it descends but a 
short way^ along their sides, and leaves, for the ghauts 
or passages below, a grassy pWo* But the boundary 
of congelation traverses toe pafAllel of 30® at the al- 
titude of 11,484 feet, and consegueniJy that towering 
range may rise probably 4000 or ,5000 feet hig^r, 
and thus surpass the elevation of Mont Blanc. The 
pretended altitudes of 23,000 or even 27»000 feet, 
so recently assigned to those mountains, arc hence 
utterly incredible. 

The gradation of altitude which marks the snowy 
boundary in different latitudes, is most clearly per- 
ceived from the inspection of a diagram. Thus, if 


the hofiotttital line represent the distance of the pole 
from clutr d^uator, divided into go®, and eadh yenical 
line corre^onding to the latitude denote t^e height 
of the limit of peipetuol congelation in Engli^roiles, 
the extreibims or these perpendiculars being con- 
tented, >ill form a curve of contrary flexure, of 
wnleh the one half is nearly the reverse of the other. 
This curve, therefore, bends slowly at first from the 
equator f most rapidly about the middle latitudes , 
but agqio slants near the surface to the pole. 

Thb ordinates of this curve of congelation, or the 
altbtfde# of the limit oftOternal frost, might also be 
found, with s^dficient preojbion, from the corrected 
gradation of cold, if iSetetmary multiplier were in 
each parallel of latitude adapted to the mean tem- 
perature. In the high latitude, the correction to bw 
applied is small, but it becon^ very considerable 
within the tropics. Thus, iitdj|b *kniddle latitude of 
45®, it is only 110 feet; but, doder the equator, it 
amounts to 877 feet. But, except in this extreme 
case, the altitude of the snowy boundary wUl, on the 
whole, differ very little from tne product of the mean 
temperature by 540. That line must, therefore, 
approximate to a coincidence with the curve formed 
by referring the series of temperatures to the succes- 
sive latitudes. Let the tangent 0 go be applied equal 
to the semicircumferencc 0 A 29 of a circle, and 



every intermediate point B be determined, by making 
any parallel 10 A B equal to the intercepted arc A 2d, 
If the absciss then represent the meridian extending 
from the equator to the pole, the sevciU ordinates 
will express the corresponding mean temperatures at 
the level of the sea. The reason of this construc- 
tion ia easily perceived ; for the arc 0 A of the ge- 
nerating circle being equal to the complement of 
the corresponding latitude, its chord is equal to the 
of this latitude, which belongs to a circle 
twice tto/diameter of the former ; but the or- 
'^dfi^||U»from B, oythe perpendicular segment 0 10, i^ 
prOps^Onal to the square of ^ chord 0 A and 
consonantly to the square of the cosine uf the lati- 
tude. 

The curve lute constructed is what has been call- 
ed the Companiok qfHhe Cycloid. In fact, it differs 
from the cycloid only by the deftet of the generat* 


* 




CLIMATE. 


ing lK^lde. If AB were extended ^ 

far Imond B as lO.A, thfe cycloid would be traded, 
lliie oeficicDt cydoid has obviously the same aspect 
as the curve of pe^ual congelation. It is only less' 
flattened CMKOtw^^e equator, where the correction 
of altitud^'^^^eblefly operates. A close inspection, 
however, is rc^isite to distinguish their diflercnce. 

The companion of the cycloid, or curve of lempe- 
ratnvee, might also be formed, by unrolling half the 
convex surface of a cylindrical wedge or ungula. 
The curve, already delineated, was Only the expan*^ 
sion of the an- 
nexed figure. 

If the scmicir- 
cumference of 
the base of the 
cylinder were 
divided into gO 
equal parts, to 
denote the suc- 
cessive lati- 
tudes from the 
equator to the 
pole, the per- 
pendicular 
lines terminat- 
ing in the o- 
blique section, 
would express 
the corre- 
sponding mean temperatures. These lines, again, 
might be easily measured by parallels of tempera- 
ture or arcs of circles, dividing the altitude of the 
wedge into S9 equal parts, and running parallel to 
the plane of its base. If the whole wedge or ungula 
were taken, the combination of vertical lines and of 
horizontal arcs, would exhibit all the gradations of 
mean temperature, in its progress and , subsequent 
decline from pole to pole. It is easy to perceive, 
that, on this plan, on elegant instrument could be 
constructed, equally calculated for illustration and 
practical use. 

Origin of The curve of perpetual congelation must evidently 

Gl^erc. rise hij^her during the tide of summer, and again de- 
scend m the winter months, thus oscillating between 
certain limits of elevation. The intervening belt is 
narrow under the equator ; but it enlarges to a very 
considerable extent in the higher latitudes. On the 
breadth of this zone, where frost holds a doubtful 
reign, depends 'the formation of glacier^t along the 
flanks pf the snowy mountains. Tlie fields of snow, 
which are alternately melted and congealed, become 
at last changed by this process into solid ice, often 
grouped and fashioned by such irregular action into 
the most fentastic shapes. In its native seat, this icy 
belt acquires continu^ additions to its height, till the 
accumulating pressure at last tears the mass from its 
, base, and precipitates its disseveiied liwgipents to a 
lower level. In its new position, below the tiferior 
boundary of congelation, the enormous pile atlQ^,, 



on the whole, a ver}* gradual thaw, which is 60iene« Cfimste. 
times protracted for several centuries. Meanwhile, 
in the hidier magazine, another icy belt is again 
slowly colTecting, which will in due time repeat the 
succession, and maintain the eternal circle of pro- 
duction and decay. ' ^ 

, Within the tropics, the zone of undecided frost is 
so very narrow, that scarcely any trace of a glacier 
has been elver observed. But as that zone enlarges in 
the higher latitudes; the appearance of vast glaciers 
constitutes a very striking feature in the aspect ot 
the lofty mountains. They occur frequently along 
< the sides of the Pyrennees ; but they arc still more 
conspicuous in the recesses of the central chain of 
the Swiss Alps. Glaciers are likewise seen as far north 
as the verge of the Arctic Circle. Along the western 
. shore of Norw^ay, and the coast of Lapland, siretcli- 
. ing onwards to the promontory of the North Cape, 
huge masses of columnar ice descend from the cliHs, 
or against the precipitous sides of the mountains, 
almost to the surface of the ocean. 

Through the whole train of investigation now Heat only 
pursued, the warmth which vivifies our globe has “ 

been viewed as flowing from the fountain of the Sun, 

The easiest mode of conceiving the subject is to 
consider the Heat which permeates all bodies, and 
unites with them in various proportions, as merely 
the subtle fluid of Light, in a state of combination. 

When forcibly discharged or suddenly elicited from 
any substance, it again resumes its radiant splendour. 

Such changes are exhibited in the phenomena of 
Electricity, and in many of the operations of Chemis- 
try. But the production of Light is not less striking 
in the ordinary business of life. The glowing spark 
struck from flinty and the consuming fire, which even 
the rudest tribes had learned to excite by the rapid 
friction of two pieces of diy wood, were by the ancient 
philosophers regarded as only detaohed portions of 
the divine and celestial flame which illumes the 
empyreal vault. The same notion was embraced by 
the poets, and gives sublimity to their finest odes. 
Heavenly Light, Invisible Light, and the 
Light of Life, * are lofty and refined expressions, 
which gleam through the mystic hymn of Orpheus. 

Those poetical images which have descended to 
our own times, were hence founded on a close ob- 
servation of nature. Modern philosophy need not dis- 
dain to adopt them, and has only to expand and re- 
duce to precision the original conceptions. If any 
body be exposed to the sun's incident rays, it will 
experience a rise of temperature exactly proportion- 
ed to the quantity of light int^cepted or absorbed. 

When those ray6 W cither Concentrated or attenuat- 
ed,, the effect produced by their detention is propor- 
tioBfilly augmented or diminished. The calorific 
action is occasioned solely by that portion of the light 
which remains united to the opposing substance. 

The rays which are either transmitted or reflected, 
leave no trace of their energy. Neither a very 
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As if itttch «n hypothesis 



eitesMk' bfigij|:¥dlM^ng wirikefl, fior’a ^ 

“ ~ ^ sensibly h>eated on beiog exposed ^(*(1 to a cieatrycodi^bi^ itwasbfterisardsasibmfe..^, ^ 

meridia^ sabl ' But since r^debtion and trc^sniisAion. exists dkeviji^ibpther series of dark raysr^S^' 
cann^,6e'|)Wfect, e certain dalorific effiset‘;> however frangible whose office it isnifr-'^'^- 

smiill,'°^d.i^^ByJ|dri^ is always m re- qkj^eh/^lmih'the B«d>tdB|Mie8 bnji 

suit. suriadis of silver may absorb’ from ' ° ||ut a clos!^ ^mh^jstion tbr ^ 


the tehth to jt) 


itself will detain part of the verti<i^%h^ dW/ wtricH a^ldom iwip.- 

allot down through Kaod oiteliSilf of the b^ims ithatj^^ imloe^ in tiite oliiinate, the adv fpectram fbrm*. 
slant at an inclination of The alwoi ption of a |>ri$in be by a differential ther- 

in its passage through water is proportionally g^edter;V a darkenW y^oin, the bitensity of the 

the perpendicular rayslose half thar tbrce by baat will be foiiiid to au|;mit)t moit rapidly m pass- 

scent ol* 17 feet in that medium ; bfcome 0 ing;#Q«n: bnfe extromi^ to the other, from the 

one-fourth by traversing a pcUh ^34 feets^wM«V, , of the violet to that of the red; When a prism 
corresjionds to the mass of an atniMBei'es It h^hce of {{int-glass was used, we found that the spectrum 

follows, that only the hundred thous^th p^t of the being' divided into four equal tf^ces, the ejects in- 

vertical rays can penetrate below 4-7 fathorti#. But/ dicated by the thermometer, ani^^rrespondirig to the 
this faint remnant is scarcely equal to the glimmer of fange of the violet, the green, ifljS yellow, and the red, 

the closing twilight. The depths of the ocean are were as the square nunibers 1,4, 8, and l6. Ifthespeo 

trum were formed by another refracting medium, aa 
the intermediate coloured spaces would alter their 
proportions, so likewise would the calorific action ‘ 
vary. But, in every case, the violet and the red rd}^# 
which occupy the extremes, must differ very widely 
in their relative energies. Without the spectrum 


Invibiblo 
Rays of 

HeaU 


never visited, tlicrefore. by the cheering influence of 
the great luminary of day. 

The rise ol’ temperature produced by the same 
measure of the absorption of light, is in different sub- 
stances inversely as their capacity or attraction for 
hear. Thus, if two very thin glass balls of thjp ^me 
diameter, and coated with China ink, be filled, the 
one with water and the other ^iih mercury, and 
exposed to the sun, the latter will mark an accession 
of five degreJisbf heat, while the former will indicate 
only two. ' Or* if two equal and similar pieces of 
glass and lead were both of them blackened and 
presented to the incident solar rays, the lend will 
acquire a Iiigher temperature than the glass, in the 
ratio of 12 to 7* . - . 

This theory agrees, thereforer in all its bearings, 
exactly with cfbseVValibnV But fects have been al- 


some ingoni- 
by a ce- 
baVe, for several 


leged, of:a;«bi^ty tenc 
ous, yet incorrect eapertniieim* 

Icbrated astronomer, appear i 
years, Received the public into a belief, that, besides 
the ordinary mixture of coloured rays emanating from 
the sun, there iii emitted also a cluster 6f invisible,’ 
and less refrangible rayf, which excite or jponstitute 

1 , . », r*' r 

heat. 


^ No Aettoa 

however, and beyond the absolute limit of iHumina-yQ^jj^Lj^ 
tion, no sort of action whatever is betrayed. * Themitof the 
distinct effects produced by the extreme coloured l^pectrum. 
spaces may possibly depend on the peculiar qualities 
of the several rays ; but, perhaps, proceed from the 
character of the diluted or concentrated energy 
which they display. The violet, or blue, rays will 
probably hasten the process of darkening a solution of 
the nitrate of silver; yet have we found, that whitq 
light, attenuated to a certain degree, has likewise sk 
power to accelerate this change. It is probable that 
the collected. beams only retard tlie effect, by excit- 
ing heat, which may iispose the oikygen to adhere .. 
more strongly to its substratum. In like manner, the 
intense action df the red rays on the bulb of a thermo- 
meter may proceed more from their condensation 
than frohi some exclusive quality which they pos- 
sess. What is the nature of that peculiar constitution 
ivhich fits a ray of light to excite in the organ of 


• It may be worth while to state here a very simple, pt decisive experiment, which we have repeaito^.^ . 
more than once. If a circle of black paper, ten inches in diameter; be pasted over the middle of a burnib|gA 
glass of the diameter of one foot, it will leave, around the margin of the lens,x sort of circular pri8Cfi» wli^h+ , 
bends the colodr^^l*^ iiito a hollow double cone, whose intermediate apex occupies flie f^ufik rOn <Hi 
reeling the lens, lHusj^y shiWfed^-Ho a bright sun, in a cle^ sky, a Card held perpendiculrf^to the Ifeauiiij;^^ 
and drawm eitherycfi?^^ ^roni ‘the focus, wrtl e^ibit’ a harrow coloured ring, gj^hing with 

intense brilliancy. Between the'nfOhs and ihp leas, the Ted will mark the outer edge of the vivid 
ring; but beyond that lipiit, they will cross and th^/^ihside. either ckscr it was ea^ to mark 
their extreme boundary.' '^ examine the graduating •cAl£ltte''a^ condensed spectrum, a broad 

and Hat piece of black sealing wax, havlhg the gloss il^YUrface.by a a thin slip of 

white paper laid across it, was then Iield in the cone of lightji'ilf^.W thvifb inches before.,^ ftkfus, and in the 
space of a few seconds a very hari^ow rinff, shading ihwma ii£(mver, wm distinctly iofipressed in the wax, 
the roughened surface being tilled andTeft hollow and gloH^y, at exact’ Kmit of the red on the outside, / ; ' 

and smoothing slightly away o4 We j&eyopd the apex of the dctible.cbiie of light, a similar glared >5 

narrow rir^ was inipriflted,’ softwing frAthfe iasi^ In both cases, Wc^cir^ular impression on the wafc ; 
correspond^, exactly with the tirAce^of tiye red rays^iii-an interval of B^etih part of an ii^h being, 
distinguishable. ' ^ 
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CLIMATE.- 


Climate. &ny peculiar Sensation of col our, it seems impos- 

sibleto decide. Perfaf^s the whole distinction consists 
in the diiFerence of the celerity with which it moves. 
The peculiar energy of any coloured pencil of light 
may depend ctiieRy, if not entirely, on its density. 
From tb^ violet to Uic red, the sudeessive tints of the 
spectrum rise with augmented force. The blue rays 
appear feeble, the green cause a milder impression, 
the yellow and the orange begin to glow w ith inten- 
sity, and the red dazzles the eye. The language of 
painters, being grounded on nice observation, marks 
appositely the gradation of strength. Blue is bv them 
termed a cold colour, green a soi) colour, yellow 
a rich colour, and red a warm colour, 
rhotometer. For measuring the intensity, or at least the calo- 
rific action of light, no instrument is so finely adapt- 
ed by its peculiar delicacy as the Photometer^ which 
consists of a Differential Thermometer ^ inclosed in a 
thin pellucid case, and having one ball made of 
black and the other of clear glass. It will besides 
admit of some variety in its form and construction, 
and may be rendered on the whole very commodious 
and portable. Yet, owing to a combination of circum- 
stances, this elegant instrument has only been partially 
and reluclaiitly admitted j and the philosophic world 
has still to discharge an act of justice, by receiving it 
into the favour and distinction wliich it so well de- 
serves. Some indeed, affecting to display superior 
sagacity, have taken the trouble to remark that it 
was only a species of thermometer, and not strictly 
a photometer, since it measures heat and not light. 
But what does the tliermometer itself, except indi- 
cate erpandon f A» heat is measured by the expan- 
sion it occasions, so light is determined by the inten- 
sity of tlje heat which, in every supposition, invaria- 
bly accompanies it. What other mode, after all, 
could be imagined for detecting the presence ot 
light ^ How can an unknown quantity be expound- 
ed, but in terms of one already known I 
Importance The photometer is . adapted for a variety of im- 
of tnat In- portant meteorological researches. If such instru- 
strument. ments, in the hands of skilful observers, had been 
dispersed to the remote regions of the globe, we 
should ere now have obtained a body of precise facts, 
highly instructive in themselves and calculated to 
illustrate the nature of different climates. Mean- 
while, we shall endeavour to state the general conse- 
quences which may be drawn from even a scanty 
range of photometrical observations. 

The direct and absolute action of the sun^s i^ys 
on the photometer, at the elevation of 30^, may be 
reckoned in this climate at 120 millesimal degrees. 
The effect is produced by the incidence of a pencil 
of light, which has for its base a circle of the same 
diameter as the black ball» but modified and regulac-. , 
ed in ite amount by the subsequent dispersion of the' ; 
accumulated heat from the whole surface of the 
sphere, which is four times greater tl fa that of the 
generating circle. If a thin disc were, tnerofm, sub- 
stituted instead of the ball, and' presented to tbe.per- 
pendiculaif rays of the sun, the impression would be 
doubled or raised to 240^ ; or, if the emission of heat 
ftoni the posterior surface of the disc were prevent- 
ed, thd calorifi^ ^effect would amount by this accumu- 
lation to 480®, air 86 . de^ees on Fahrenheit’s scale. 


Such is the rise of temperature which a dark surface Climate, 
of- dry mould sloping at an angle of 30®, yet ex- 
actly fronting the sun, might acquire under a dia- 
phanous shell of glass, if scarcely any portion of the 
heat were supposed to be conducted downwards into 
the mass of the earth. But since the rays of light which 
traverse the atmosphere under an obliquity of 30^ 
have, in comparison with perpendicular beams, their 
force diminished in tlie ratio of 750 to 563 ; the ac- 
tion of a vertical sun, through a thin capsule of glass, 
might heat up a dark horizontal surface llS® .by 
Fahrenheit's scale. On removing the glass cover, 
this effect, in a calm still air, would be reduced 
about two-thirds or to 75^®. 

The colour of the ground or substratum has very 
little influence in modifying the calorific action of the 
solar beams. The different shades of brown ov grn}. 
have almost the same absorbent qu;ility as black it- 
self; yellow and orange begin to cause a partial re- 
flection ; but a surface even of pure clialk will not 
reflect perhaps the fifth part of the incident light. 

Hence the arid sands of Africa are often heated by a 
vertical sun to near the point of boiling water ; in so 
much as to scorch the feet ot the wretched traveller, 
and to accumulate warmth sufficient for the slow roast- 
ing of an egg. Even within the Arctic Circle, the 
calorific action of a bright sun, in the height of sum- 
mer, may exceed 49®. In those dreary regions, ac- 
cordingly, amidst a dissolving world of ice, the pitch 
is yet sometimes softened or molted, in the seams of 
the sides or the decks of ships. 

It is obvious that the accumulated effect of the in- ('^lorifir Ac- * 
cident rays, must increase in proportion as the con- 
ducting power of ilie medium is diminished. Hence fcrtm”( ir-' 
at an elevation of three miles and a half, where the rimifctanccs. 
density of the atmosphere is reduced to one- half, 
the Jieat communicated would, on this account alone, 
augment ftam 75^ ta 83 degrees. But the efiect 
would be farther inm^ed, from the smaller absorp- 
tion of heat in its passage to the surface. Under 
the equator, the whole accumulated action would, 
therefore, amount to 9(5 degrees. All travellers, ac- 
cordingly, complain of the scorching rays which the 
sun darts from a dark azui^ sky on the summits of 
lofty mountains. Yet the contrast is more striking 
in the higher latitudes. Thus, in the middle pa- 
rallel of 45®, the action of the sun at the summer 
solstice would excite a heat of 69 ® at the level of tiie 
sea, and of 90 ^ at an elevation of three miles and an 
half; but, at the winter solstice, it would communi- 
cate only 17 ® below and 46® at the altitude assumed. 

. Saussure was accordingly very much struck with the 
.^'orce and brill^cy of the sun-beams on the top oi' 

Mont Blanc* ^ 

It might easily be computed that, on the supposi- 
* tion of a perfect calm, the sur&ce of the earth, un- 
der the. equator, will, at the medium of a year, have 
its temperature raised 12® ; and that, in the latitude 
of 45®, the mean annual impression would be only 5®. 

But, of the fwhole of the light received, the colorific 
action on a black mould, whether emitted from the 
or shed indirectly by the sky, may be deduced 
the indication of the photometer. It is only 
required to diminish the power of the sun's rays in 
the ratio of the sine of their obliquityi and to redilce 



Climate. 


ElTcct on 
♦111 ground 
iliininishcd 
by Wind : 


the action of the light reflected from the canopy of from the aurfa 
clouds to one-half, or what is due to^the medium in- small. A thin 
clination of SO®, then to multiply tlie sum of these naked soil or _ 

quantities by eight, and divide by three, or to take same diminished effect. The fibres of the. grass 
two-thirds of the ^uadrujpled effect. Thus, suppose, exposing a multiplied surface to the contact of 
while the sun’s altitude is 40^ that the photometer the air, the greater portion of the heat is hence 
marks 155®, which it ver^ seldom ever reaches dissipated before accumulation. .A corresponding And varies 
in this climate, and that it indicates only 20®, if effect has been remarked with respect to the im- witli the 
merely screened from the direct action of the pressions of cold. Thus, in the neighbourhood ©f 
sun. Now, 155® multiplied by the sine of 40®, Edinburgh, after along tract of rigorous weather, 
makes 87®*6, Which is augmented to 97^.8 by the the frost was found to have penetrated IS inches in- 
nddition of the half of 20®, and this number again to the ground in a ploughed field, but only 8 inches 
being increased in the ratio of 3 to 8, gives finally in one piece of pasture ground, and 4 inches in 
2()i millesimal degrees, or 47® on Fahrenheit’s scale, another. But, in some of the streets of that city, 

When the sun is obscured in clouds, the reflected the frost bad descended even below two feet, so as 
light, from a dappled sky, will sometimes in summer to begin to affect the water pipes. The greater 
affect the photometer to the extent of 40®. This density and solidity of the pavement had no doubt 
corresponds to a heat of l6 degrees of Fahrenheit conducted the frigorific impressions more copiously 
communicated to the ground. During the fine sea- downwards, while the loose and spongy blades of 
son, the photometer seldom in cloudy weather indi- grass had mostly scattered and wasted those irnprea- 
cates less than 1 5^', which is equivalent to an impres- sions in the open field. This consideration, it is ob- 
^ion oi' () degrees on the embrowned surface of the vious, might lead to very important practical results, 
cartli. While the sun is enveloped in clouds, if the The unequal action of light at the surface of the 
rc.sl (if the sky assumes a fine azure hue, the photomc- earth, whether produced by the various obliquity of 
te r will only mark 10®. But in the gloomy days of win- the sun’s rays, the dilVerent inclination of the hori- 
ter, the minute portion of light which pierces through zon, or the alternating succession of day and night, 
tlie congregated mass of clouds will scarcely affect is attempted, we have seen, by the actual flow of the 
ilic photometer 5®, or excite a heat of 2® by Fahren- heated portions of the atmosphere. Between the 
licit on the ground. poles and the ctjuator, a perpetual circulation of 

"J'hese augments of cemperature are communicated is maintained, whicli confines the accumulating ef- 
to the ground unimpaired, only in the case, however, fects of heat within narrow limits. The prevalence, theEijiiator : 
of a perfect calm. The agitation of the atmosphere on the whole, of northerly winds in this hemisphere 
will scatter the heat before it has accumulated, during summer, and of southerly winds in winter, 

When the wind creeps along the surface of the tends likewise to mitigate the extreme impressions of 
earth at the rate of eight miles in Uie hour, it dimi- hot and cold. But a current of w'arm air excited at 
nishes the calorific action of the light from the sun first by the presence of the sun, continues to rise 
and from tlie sky oue-haff; but if it sweeps with a from the ground, and occasions the descent, there- 
velocity of 16, 24, or 32 miles in the hour, it will fore, of au opposite current of cold uir, which, as the 
reduce the whole effect successively to the tiiird, the equilibrium of temperature is not soon restored, may 
fourth, or the fifth of its standard. The impression be protracted through a great part of the night, 
made on the ground seldom, therefore, exceeds the The combined influence of these currents is hence 
third part of the computed measure, And often will continually exerted, in cooling down the surface of 
not amount to one-fiftli. the earth ; but their activity being the greatest while 

The simplest and most accurate method of exa- the solar beams fall most copiously, the accumulation 
mining the temperature acquired during the day on of heat is checked in little more than an hour after 
the surface of the earth, is to employ a di£Perential mid-day, while its farther dissipation is prolonged 
thermomeler of the pendant kind, having about one through the whole of the night, sun-rise being gene- 
or two feet in length, and its lower ball surmounted rally the moment when the ground is coldest, 
by a small cylindrical cavity supporting the coloured Such a concatenated system of aiirial currents might 

liquor. This instrument being suspended or held in hence appear sufficient to explain the gradation and 
a vertical position, the lower ball resting on the general balance of temperature which prevails on the 
ground, will evidently mark, by its moveable column, surface of our globe. An horizontal stream of air Repulatcs 
the difference between temperature of the surface mustevidentlycause the flow of an opposite one, since 
and that of the ambient air. In tliis way, we have the action must be the same on every part of the same ^ 

found, during the summer months in this climate, parallel of latitude. The difference of the tempera- 
that the ground was, by Fahrenheit’s scale, generally turc of the surface from that of the ambient uir will 
two or three degrees warmer than the air near it in' maintain the constant play of an ascending and a de- 
cloudy weather, and perhaps ten or fifteen degrees scending current. In clear an4 calm weather, this 
warmer when the sun shone powerfully upon it. But, interchange between the hijgher and lower strata of 
under similar circumstances, ihe effect varies very the atmosphere will be the most vigorous, owing then 
considerably, according to the nature of the sur to the concentrated impression of the sun-beams, 
face. While fresh ploughed land, for instance, indi- The perpetual commerce maintaiiied in our atmo- 
cates an increased tc*niperaturecf perhaps 8®, a grass sphere by the medium .of' these combined horizon^ 
plot close beside it will scarcely show a difibrence of and vertical currents, forms no doubt an essential 
3®. Nor is this distinction owing to any greater ab- part of the system which attempers Uic constitution 
sorption of light by the black mould ; the reflexion, of this globe. But it is not the only mode by which 
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Climate. natUTc seeks to pres^e the harmony of her produc*' 
tfons ; and recent qf^overy has detected the exist- 
ence of another auxiKary principle, extremely oc*- 
tive, of most rapid and extensive influence, and con- 
tinually at work, though subject to various modifica* 
tions. To upderstahd rightly, however, the opera- 
tion of this principle, it will be necessary to recall 
the chief facts which have lately been disclosed rela- 
tive to the PaoPAGATioN OF Heat. 

rropogatiati It is well khown, that, though partial causes may 

m Heat: Jjsturb the equilibrium of temperature among bo- 
dies, there is a constant tendency to restore it again- 
Yet heiit still remains in the state of combination, 
w'ithoUt ever assuming a distinct form. Its balance 
is, therefore, mainiained by a' VQry different process 
from that which establishes the equilibrium between 
the several communicating parts of ,a liquid. The 
substratunj of heat is not passive, nor do the calorific 
particles themselves merely flow from their redund- 
ance tow'ards another situation v^hcre they happen to 
be deficient. But since the presence of Jieat is in- 
variably accompanied by corpuscular distenrion, that 
poilion of the substance which loses it must succes- 
sively contract, while the portion which gains it will 
in the same degree expand The actual transfer of 
heat through any mass will hence give occasion to a 
connected series of minute internal conti actions and 
expansions. To consider the subject more fully, wc 
slidll suppose the conducting substance to be, 1. A 
solid; 2. A liquid; and, 3. A gaseous fluid. 

1. Through 1. When the surplus heat is conducted through a 

holitls; gQiij substance, a sort of alternating vermicular mo- 
tion is excited along the whole train of commimjca- 
tion. If heat were left to tlie energy of its own re- 
pulsion, it would, like light, dart with a speed almost 
instantaneous. But the time consumed by those 
interior oscillatory movements retards iminensely the 
rate of transmission Th6 quickness of the oscilla- 
tions themselves depends on the elasticity of the con- 
ducting substance ; but their energy and extent are 
proportioned to the extreme difference of tempera- 
ture, and the shortness of the tract, modified essential- 
ly by the peculiar nature oi the conducting substance. 
In equal circumstances, glass transmits heat fabler 
than wood, and metal faster than glass. But, even in 
the same class of Conductors, the effects are very 
different ; thus, box delivers tlie inipressiuns of heat 
more quickly than cork, and silver conveys them willi 
greater rapidity tiian platinum. 

2. Through 2. When the conducting substance is a liquid. 

Liquids; Tho ordinary transmission of heat ihrough a solid, is 

now greatly augmented from the diffusion occasion- 
ed by the mobility of the affected portions of the 
medium. Below the freezing point, ice w ill con- 
duct heat through its substance; but, after it has 
melted into water, a new and powerful agency is 
brought into play. The liquid particles, as they be- 
come successively warmer, ucquire,;a' corresponding 
expansion, and, therefore, rise upwards a ^ spread 
through the mass carrying wnl) them and diSperring 
the heat which they have received. This diffusive 
buoyancy will depend evidenth i>n the dilatcuble 
quality of the liquid. It is- greater in alcohol than 
in water, and in water than in mercury ; it is even 
more active in hef than in cold water. Near the 
point of congelation, indeed^ Uie joint conducting 
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power of water is scarcely superior to that of mere climate, 
ice. The actual flow of a liquid, by whatever jcause 
it is produced, must evidently accelerate the dissi- 
pation of heat, 

3. When the medium of transmission is a gaseous 3 Through 
substance, the heat is partly still conducted through 
the substance of the communidating mass, as if ’ 

were solid, and partly transferred by the streaming of 
the corpuscles, which come to be successively affect- 
ed, But a new principle seems iiere to combine its 
influence, and the rate of dispersion in aeriform me- 
dia is found to depend chiefly on the nature of the 
mere iieated surface. From a metallic surface, the 
heat is feebly emitted ; but, from a surface of glass, 
or still better, Ihim one of paper, it is discharged 
with profusion. If two equal hollow balls of thin 
bright silver, one of tliem entirely uncovered, and 
the other closely enveloped in a coat ot cambric, be 
.filled with water slightly warmed, and then subjiend- 
ed in a close room, the former w'ill only lose 1 1 parts 
of heat in the same time that the latter will disM|)ate 
20 parts. Of this expenditure, 10 parts from each 
of the balls is communicated in the ordinary way, by 
the slow recession of the proximate particles ol air,, 
as they come to be successively heated. Tlie res-t of 
the heat, consisting of 1 part Irom the naked metal- 
lic surface, and of 10 from the cased surlace, is pro- 
pagated through the same medium, but w'ith a cer- 
tain diffusive rapidity, which in a moment shoots its 
influence to a distance after a mode altogether pe- 
culiar to the gaseous fluids. 

But those effects are modified by the different 
proximity of the air to the metallic surface. If the 
Silver hall he cowered with the thinnest film of gold- 
beater’s skin, which exceeds not the 3000th part of 
an inch in thickness, the powder of dispersion will be 
augmented from 1 to 7 ; if another pellicle be ad- 
ded, there will be a fartlier increase of this power, 
from 7 to 9; and so repeatedly growing, till after the 
application oi’ five coats, when the repellent energy 
will reach its extreme limit or the measure of JO. 

The approximation of the metallic substratum thus 
evidently diminishes the power of the external pelli- 
cle in darling heat. Ko absolute contact exists in 
nature ; but air must approach to a boundary of 
pellicle, or cambric, much nearer than to a sui face 
of xnetul, from which it is always divided by an in- 
terval of more than the 500th part of an inch. A 
vitreous surface has very neaily the same property as 
one of cambric or paper ; from its closer proximity 
to the recipient medium, it imparts its beat more 
copiously and energetically than a, surface of metal 
in the same i^ndiiion. 

By what proCeiM the several portions of heat thu«; rerfonneA 
delivered to the Dtimospliere, slioot through the fluid Tnmu- 
tpass, it seems more difficult to conceive. Tiiey are 
not transported by the streaming of the heated air, 
for they suffer no dcraiigemcni from the most violent 
agitation of their qiedium. The air must, thert iore, 
without changing its place, disseminate the impres- 
Bioivs it receives of h<jat. by a sort of undulatory 
commotion, or a series of alternating pulsations, like 
tl^j^ by which it* transmits thb impulse of sound. 

Tlie portion of air next the hoi surface, suddenly ac- 
quiring heat from its vicinity, expands proporiionaU 
ly, and begins the chain of pulsations. In again con- 
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Ctoate. tracting, this aerial shell surrenders its surplus heat 
to the one immediately before it, now in the act of 
' expansion ; and thus the tide of heat rolls onwards, 

and spreads itself on all sides. 

But these pulsations are not propagated with equal 
intensity in all directions. They are most powerful 
in the perpendicular to the projecting surface, and 
diminish as they deviate fron) that axis in the ratio 
of the sine of the angle of obliquity. 

Nor are the vibratory impressions strictly darted 
in radiating lines, but each successive pulse, as in the 
case of sound, presses to gain an equal dilfusion. 
Different obstructions may hence cause the undula- 
tions of heat to deflect considerably from their 
course. Thus, if a cornucopia, formed of pasteboard, 
present its wide mouth to a fire, a strong heat will, 
in spite of the gradual inflection of the tube» be 
concentrated at its narrow end ; in the same way, 
pi(’b;ibly, as waves, flowing from an open bay into a 
narrow harbour, now contracted and bent aside, yet 
wiliiout being reflected, rise into furious billows. 

But flic same pulsatory system w'ill enable the at- 
mosphere to transmit likewise the impressions of 
cold. Tile shell of air adjacent to a frigid surface, 
becoming suddenly chilled, suffers a corresponding 
coj. traction, wdiich must excite a concatenated train 
of pulsations. This contraction is followed by an 
immediate expansion, ivhich withdraws a portion of 
beat from the next succeeding shell, itself iiow^ in the 
act of contracting ; and the tide of apparent cold, 
or rather of deficient heat, shoots forwards with dif- 
fusive sweep. 

That quality w’hicli enables a surface to propel 
the hot or coid pulses, likewise fits it under other 
circumstances to receive their imprebsions. If a vi- 
treous or varnished surface emits heat mo.st copi- 
ously, it will also, when opposed to the tide, arrest, 
with entire efficacy, the affluent wave ; and if, on 
the other hand, a surfac^e of metal sparingly parts 
with its own heat, it dettiin^, only a small share of 
each warm appuisc, an%. reflects all the rest. 

J^jToscopc. Hence the construction of the Pyroscope^ a deli- 
cate and valuablfif inl^tnmient, adapted to measure 
the w'arm pul-ses of air, or the intensity of the heat 
that dans continually from a fire into a room, which 
has been vaguely and inaccurately termed radiant 
heat/ It is in fact .only a modification of the differ- 
ential ihermowetvr^ one of the balls being completely 
gilt with a thick gold or silver leaf. The p^roscope 
being placed at some distonce from the fire , the hot 
pulses are mostly thrown back from the bright metallic 
surface; but, on the; naked glass ball, they produce 
their full impression. But the ^ame instrument will 
serve equally to indicate the pulsiitions excited from 
a cold surface. Thus, in a warm apartment, the pyro- 
scope placed before a ibass of snow, a block of ice, 
or even a pitclier of water from the fountain, will 
^ quickly intimate the chilling impressions propagated 
through the ambient medium. I Nor has the bright- 
ness of the fire or the glare of the snow any sensible 
influence to nflect the result, for of the small por- 
tion of light tran.smitted, what falls Ob the diaphan- 
ous ball passes almost wilhout obstruction, and what 
strikes the gilt ball, especially if Uiis be covered with 
silver leaf, is nearly all reflected. 

But the pyroscope, in its simple form, is scarcely 


calculated for making nice observations, when ex- Climate»> 
posed out of tfoors to the agitation of winds and the 
isffulgence of light. A greater share of this light will 
generally be detained by the gilt surface than what 
IS absorbed in its passage through the diaphanous 
ball. On the other hand, all the effects on the in- 
strument will be diminished by the rapidity of the 
circulation of the air. 

The application of the pyroscope incontestibly 
shows, that no pulsation, whether calorific or frigori- 
fic, ever takes place, except from a conterminous sur- 
face, which is cither hotter or colder than the sur- 
rounding gaseous medium. If the general equilibri- 
um of temperature be interrupted, such aerial pulses 
will arise, whether the boundary of excitation be 
solid or liquid. Tliey are produced feebly from a 
Surface of metal, tliough evidently stronger from mer- 
cury than from silver ; hut they are projected with 
most energy from a surface of glass, and still more 
pow'crfully from one of varnish, of paper, of ice, and 
of water. ' 

But since those hot or cold pulses are darted from Pulses of 
such various surfaces, and since the softness of the KcatorCoM 
external coat, and its tendency to fluidity, seem 
vastly to augment their power; may they not like- th^Atmo- 
wdse be excited from a boundary of air itself? 'Ihisipherc. 
extension of a great principle in the economy of na- 
ture has never yet been surmised ; nor can it be 
readily brought to the test of direct experiment. 

A body of air, wdictlier hotter or colder than the ge- 
neral medium, it is evident, could not remain for a 
moment in the same detached situation, but would 
continue to rise or to fall. In a confined place, how- 
ever, a stratum of warm air may float incumhent over 
a mass of colder fluid. The difference of tempera- 
.ture between the coiUenninous surfaces, would no 
doubt be constantly diminishing froin the slow in- 
termixture and subsequent diffusion of the adja- 
cent portions of the air. This tendency to an equili- 
brium might be counteracted, by causing either a 
constant stream of warm air to enter by the edges of 
the ceiling of the apartment, or one of cold air to 
flow from the side of the floor. Such would be the 
most favourable arrangement for performing the ex- 
periment. Both the ceiling and the floor would ob- 
viously soon acquire the same temperature as the 
current spreading over them, and could tlurefore ex- 
ert no influence whatever in ])rojccting the aerial 
pulses. If, under such circumstance'^, those pulses 
be hence found to exist, they must necessarily pro- 
ceed from the action excited at the bounding sur- 
face which divides the wurtn from the cold stratum 
of air. 

But an arrangement, less perfect indeed, yet suffi Proveil by 
cient for ascertaining the main fact, is entiieh wiili Expi-nmcnt. 
in, our reach. In a close apartment, wh*,ri a good 
fire is constantly kept up, the ceiling and tin floor may 
be discovered by the pendant differential thermometer 
to hav6 exactly the same temperature with its adjacent 
stratum.' Yet the upper poitions ol the confiiv d .aie 
of the room will be found several degrees win nier 
than the lower. Instead of being divided only into 
opposite ranges, the whole mass, front the floor to 
the ceiling, will', in consequence of the expansion 
and bm-^ancy of its heated particles, form u series 
of uuerincdiate sirufa, not distinguished, however, by 
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Cliniatt. any very precise boandaries. But the intehuty of 
action being prop»tional to the difference of tem- 
perftturc, the effect bn the pyroscope must evidently 
be the same, whether it is produced by a single set 
of large pulses br by several sets of smaller ones. 
If^ instead of one h^^i^ding surface, for examj^le, 
above which the air is six degrees warmer than im- 
mediately below it, we suppose six such boundaries, 
each having an excels of temperature of only one 
degree ; the pulses excited at the first of tliese in- 
termediate surfaces, and successively nugraented as 
tliey reach the second, third, and fourth, &c. surfa-. 
ces, will at last acquire same energy as if the ag- 
gregate difference of six degrees had been all exert- 
ed at once. Thus, 
the under sur- 
face of the stra- 
tum F darts pul- 
ses downwards, 
which, being 
augmented in 
succession at the 
under surfaces of 
the strata E, D, 

C, B, and A, 
may have finally the same intensity as if they had 
originated from the apposition of the extreme strata 
F and A. Accordingly, having planted a large 
screen immediately before tlic fire, if a delicate py- 
roscopc be placed about the middle of the room, and 
a broad circular piece of metal suspended a few 
inches above it ; on withdrawing this canopy after 
some time, the instrument will indicate a small im- 
pression of heat, seldom exceeding, however, one de- 
gree. But the effect may be rendered more sensible 
by a moderate concentration of the power excited. 
Suppose a hemispherical shell of thin brass, or even 
planished tin, having a diameter about four times 
greater, adapted under the naked or sentient ball 
of the pyrOBCopc, which might occupy, by its sur- 
face, the place of the diffuse focus, or the middle 
^ace between the centre knd the bottom of Uh^ cup. 
Thus mounted, the instrument will now, in the same 
situation, mark a very sensible caloiific impression, 
amounting, at least in ordinary cases, to 3 or 4 de- 
grees. Hot pulses arc, therefore, actually shot 
downwards from all the upper strata of the confined 
air of a room in which a fire is kept steadily burning. 
Kxpenmcni The experiment can be likewise reversed. Lei 
varied. an inverted pyroscope, composed of a pendant diflfer- 
ential thermometer, have its sentient ball fitted witli 
a small hemispherical cup which is turned downwards. 
This instrument being set on the floor, will remain 
at zero ; but if llflcd only a few feet, it will indicate 
a visible impression of cold received from below, 
whicli will increase to 3 or 4 degrees when the py- 
roscopc is suspended near the itf the room. 
Wherefore, tlie upper surfaces of the sucoASsive 
decumbent strata, being comparatively coldcsrj send 
upwards a series of chilling pulsations. Eajdh of 
the conterminous boundaries appears thus to per- 
form a double operation, shooting downwards impres- 
sions of heat, and darting upwards equal impressions 
of cold. Such a mutual excl^nge of influence 
must evidently tend to accelerate that progress to 
an equilibrium which the gradual intermixture of 



the different strata, if left quite undisturbed, would Climat^ 
in time produce. The air of a close apartment ex- 
posed to the action of a steady fire, is hence kept 
agitated through its whole mass by a series of oppo- 
site tremors, which continually disperse, in all direc- 
tions, the irregularities of temperature. 

If the action of the pulses excited in the air of a In open Air 
small room be made thus apparent, how much more 
striking should we expect to find the cftect produ- 
ced by the mingled tide of commotion collected (^om, 
in free space from the vast body of the atmosphere 
itself? Taking even the lowest range of strata, to 
die height perhaps of * two miles, including scarcely 
one third part of the whole aiirial mass, the clitl’cr- 
ence of temperature between its extreme boundary 
will amount to 20 centesimal degrees, or 3f> on Fah- 
renheit's scale. The order of the series, however, is 
exactly the reverse of what takes place in a close 
room, the air of the superior regions being invariably 
colder than at the surface of the earth. According- 
ly, the simple pyroscope, exposed in calm weatlu r 
to a clear and open sky, will, at all times, if not dis- 
turbed by the influence of a strong light, indicate 
large impressions of cold, amounting to .'5 or perhaps 
even 10 degrees. In most eases, it may he siiHicient 
to screen this instrument from the direct action of 
the sun's rays. But the action of light m ill be al- 
most neutralized, by opposing a diaphanous ball to 
one gilt with siWer, or contrasting a ball of the dif- 
ferent shades of green or blue, to another coated 
with pure gold leaf. But to procure consistent re- 
sults, it is still more necessary to guard against the 
deranging influence of winds. 

All these requi- iEthrJoscopc 

sites arc attained by ^ i described. 

adapting the pyro- 
scope to the cavity 
of a polished metal- 
lic cup, of rather an 
oblong spheroidal 
shape, the axis, hav- 
ing a vertical ' posi- 
tion, being occupied 
by the sentient ball, 
while the section of 
a horizontal plane 
passing through tlic 
upper forms the ori- 
fice. The cup may 
be made of thin 
brass or silver, either 
hammered or cast, 
and then turned and 
polished on^a lathe; 
the diameter being 
from two to four in- 
ches, and the eccen- 
tricity of the ellipti- 
cal figure varied 
witiiin certain limits 
according to cir- 
ouQifitance^. The 
ipost convenientpro- 
portlon, however, is 
to have this eccen- 
tricity equal to half 
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Climate, the transverse axisi and| consequently, to place the 
focus at the third part of the whole height of the 
, cavity, the diameter of the sentient ball being likewise 

^ nearly the third part of that of tlie orifice of the cup. 

In order to separate more the balls of the pyroscope, 
the gilt one may be carried somewhat higher than 
the other, and lodged in the swell of the cavity, its 
stem being bent to the curve, and the neck partially 
widened, to prevent the risk of dividing the coloured 
liquor in carriage. A lid of the same thin unpolish- 
ed metal as the cup itself is fitted to the mouth of 
the aethrioscope, and only removed when an obser- 
vation is to be made. The scale may extend to 60 
or 70 millesimal degrees above the zero, and about 
1 5 degrees below it. ^ 

This instrument exposed to the open air in clear 
weather will at all times, both during the day and 
the p'ght, indicate an impression of cold shot down- 
warJb (rom the higher regions. Yet the effect varies 
exceedingly. It is greatest while the .sky has the 
pure azure hue; it diminishes fast as the atmospliere 
becomes loaded with spreading clouds; and it is al- 
- most cxtinguisljcd when low logs settle on the sur- 
face. The name iliTiniioscoPE (from scrc- 

sifdusy /rigidus) may, thend'ore, be justly ap- 
propriate to this new combinotion of the pyroscope, 
Tlie sensibility of the instrument is very striking, for 
the liquor incessantly falls and rises in the stem with 
every passing cloud. But the cause of its variations 
docs not always appear so obvious. Under a fine 
blue sky, the cethrioscope will sometimes indicate a 
cold of 50 millesimal degrees; yet on other days, when 
the air seems equally bright, tlte effect is hardly 50°, 
Particular winds at dif- 
ferent altitudes seem to 
modify the result, and 
60 perhaps may the tran- 
sition from summer to 
winter. Four months arie 
scarcely elapsed since 
this instrument was first 
contrived, and during that 
time very few opportu- 
nities have occurred for 
making niccobservatians. 

Another The acthrioscope might 
Form oi' that be reduced to a smaller 
lantrunicnt. j compact form, 

by conjoining with it a 
pendant differential ther- 
mometer. Neither of the 
glass bolls in this case re- 
(|uircs to be gilt but the 
lower one is encased by 
a hollow sphere of brass, 
composed of two pieces 
which screw together, 
and the upper ball occu- 
pies the focus of Che cup, 
which needs scarcely be 
more than two inches 
w’ide. This variety of tlie 
instrument is equally ac- 
curate, but, under any 



change of temperature, rather slower in its action 
than the former. 


On replacing the metallic lid, the effect is en- 
tirely extinguished, and the fluid ip the stem of 
the differential thermometer sinks to zero. A 
cover of pasteboard has at first precisely the same 
influence ; but after it has itself become chilled 


by this exposure, it produces a small secondary action 
oh the sentient ball, scarcely exceeding, however, the 
tenth part of the naked impression. A ud of glass or of 
mica intercepts the impressions like one of paper ; for 
the admission of light has no deranging effVet if the 
mthrioscope be rightly constructed and highly polish- 
ed. The minute secondary action is almost extin- 
guished, if screens of paper, glass, or mica, be held 
at some distance above the mouth of the instru- 


ment. 


In the first form of the aetlirioscope, it is not es- 
sential, (though it augments the efiect,) that one of 
the balls should be gilt, since the other being placed 
naked in the focus receives the pulses much concen- 
trated. If both the balls were formed of black glass, 
the sethrioscopic impressions would evidently be 
blended w'ith opposite photometricu) ones. As long 
as the action of the liglit from the sky predominates, 
the instrument indicates nn excess ol‘ heat ; but 


after the pulses darted from the higher atmosphere 
come to prevail, it will mark the excess of cold. The 
liquor is stationary, when these contending influences 
are exactly balanced. 

To ascertain whether tlie cold pulses are shot ob- Sectoral 
liquely as well as in the vertical direction, 
ffithrioBcope may be constructed to turn towards 
any portion of the sky. To effect this, the form 
best adapted for tlie reflexion would be that of 
an hyperbola, whose asymptotes have an incli- 
nation equal to the visual angle oft he space to be explor- 
ed. But to obtain accurate results, the focal ball must 
be small, and the hyperbolic conoid wide and much 
extended. It will answer nearly the same purpose, 
however, to adopt a truncated spheroid, of great ec- 
centricity : Let the height of the focus, for instance, 
be one inch, that of the entire cavity nine inches, and, 
consequently, the widest diameter six inches. The 
figure on the other side is rather more distended, its 
extreme width being equal to double the eccentricity, 
and the focal ball dividing the hciglit of the orifice in 
the ratio of 1 to .9 + ^ 8, or 6 to 35 nearly. While that 
sentient ball remains always in the same position, the 
axis of the instrument can, by means of a screw acting 
on the limb of a quadrant, be depressed or elevated 
to any given angle. But the effect will chiefly be 
produced by the direct impressions : for the lateral 
pulses, striking less obliquely against the cavity of 
the spheroid, will be feebly reflected. This move* 
able aethrioscope was placed in a convenient situa- 
tion out of doors, when tlie sky appeared free from 
douds, and bad assumed a clear blue tint. The 
spheroid being turned first upright, the effect was 
noted ; but this continued still unchanged, on de- 
pressing the axis successively, till it had approached 
the limit of energetic range, or within 20 degrees of 
the horizon. 
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FngoriRc From every portion of the ^ky that subtends a aiven 
the Mine in visual angle, there isjience received the same quail* 
all Direc- tity ol' the frigorifi^ pulses, liut such would like* 
tioiib. wise be the result, it they were showered from the 
horizontal surfaces of the successive strata which di- 
vide the atuiospliere ; since although the intensity 
diminishes in llte ratio of the sine of obliquity, a 
projecting space proportionally broader is for each 
elemental angle brouglit into action, as evidently ap- 
pears from the annexed figure. This entire agree- 
ment between theory and obseivatiou is most satis- 
factory. 

Fnlliicncc of The same sectoral form of ine mthrioscope dis- 
riouds. closes also the peculiar influence of clouds in ob- 
structing the frigorific pulses excited in the atmo- 
sphere. When the sky was completely obscured by 
a (liiise canopy of clouds, the instrument being 
pointed to the zenith, marked only five millesimal 
degrees ; but, on lowering it sucxessively to the an- 
gle of 30 degrees above tlie horizon, it continued to 
indicate still ' the same effect. Water almost com- 
pletely absorbs the pulsatory impressions of iieat or 
cold ; and may not clouds^ consisting of diffuse 
aqueous particles, produce a similar effect ? But 
the feeble action of five degrees, amounting scarcely 
to the eighth part of what is observed it icleat wtja- 
ther, could not be any remnant of the pulses from 
the higher celestial regions, which had penetrated 
through the mass of vapours ; because, if the verti- 
cal. transit, through the obstructing range, allowed 
only an eighth part to escape, the oblique passage of 
30 degrees, redot^liog the extent of absorption, would 
have reduced the fin^ discharge ie iive-eight|i& of a 


degree. The impression measured by the aethrioscope, niroatc. 
in ih'is case, must therefore have originated wholly in 
the strata of air betwe en the unikr surface of the 
clouds and th^ ground. But in that narrow space, 
the extreme difterenee of temperature would be com- 
paratively small. Hence the frigontic action is found 
always to diminish as the clouds descend. Nor docs 
their variable denseness appear materially to affect 
the result, which is often the least, when a very thin, 
whitish, but low vapour, gathers m the iUuiosphere. 

Hence the oithrioscope might, with great facility, be 
employed to estimate the altitude of clouds. 

As the higher strata of the atmospliere thus dart Fulscs of 
cold pulses downwards, so the lower strata must evi- pru- 
dently project equal pulses of heat upwards. 
to measure these, it would require the aethnoseope 
to be invth ted and furnished w ith a pemlant pyro- 
scope. The instrument, now carried to the lop of a 
lofty mountain, and directed to rlie plain below, 
would indicate a considerable impression ot Iieat, 
nearly proportional to the quantity of asciiit; and, 
therefore, amounting, for cNanqile on the summit of 
Chimborazo, to perhajis 20 millesimal degrees. But, in • 
the same situation, the common ajthriostaipe might be 
expected to mark a impression of cold from above, as 
jusisomueh diininisiied. No opportunity, however Jias 
yet occurred, on a large scale, for making these in- 
teresting observations. A balloon w^ould afford the 
readiest mode of verifying the theory. 

The inverted aithrioscope likewise discovers the 
quality and measure of the pulses projected from tlie 
ground. These, in general, arc very fetbie, seldom 
in this climate exceeding 3 or 4 degrees. In the 
progress of a bright day, as the ground grows 
wanner than the incumbent air, it excites hot 
pulses ; but, as the sun declines, the effect gradually 
diminishes , till this again returns, mcrcasing with a 
contrary character, when the surface of the earth 
has become relatively colder. 

'i’lie same instrument being suspended a few feet 
above the ground while the sky appeared clear and 
blue, a silver tray was laid under it, and the reflect- 
ed impression of cold amounted to 25 degrees, but, on 
interposing a plate of glass, it w.is reduced to 2 de- 
grees ; and on removing this, and pouring a sheet of 
water over the silver, the effect was absolutely ex- 
tinguished. The absorbent influence of water, and 
consequently of clouds, was thus distinctly shown. 

The nature and 
intensity ofthe cold 
and hot pulses ex- 
cited in the several 
strata of the atmo - 1 
sphere, may be easi- 
ly understood from 
the annexed figure. 

Let two equal and 
opposite . , circles 
touch tile straight 
line AB, which di- 
vides a stratum of 
cpld from another 
6f warm air. While 
the diamb opposite 

diameters CO and cj represent the force of the per* 
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Climate, uendiculttf Rttlsea of cold darted diwnwai|p.and of to the earth, or attracted to the projecting film CUmatc. 
heat upw^u^ the diords CF, CE^ CH, C6, of the plants, on which it settlei in the form of ' 
and CJip, C%, and C^, will like^pMl^ exhit^ the or hoar frost. Hence the utility in this country' of 
strength of th«ja^Ues which are Bhot^^dfeliquelyV'/ soreading awnings at night, ^ acreen the tender 

l^oms and the delicate fir^itsrftcnn tte influence of 
Tmijortjincc The arthii«lbO|k> ^thiui opo^ scenes to oui; gelid sky; and hence, Im^ise, the advantage of 
of the Mt\u view. It exteni:|^^^";;^*‘‘^^ through indefinite covering walled-trees with netting, of which the 
nuscope. space, and revesjpjle^iaAd^ of the remotest at- meshes not only detain the frigorific pulses, but in- 
mosphere. Consm^ted with still ^*eater delicacy, the minute icicles, that, in their formation, 

it may perhaps scent the distant winds, and detect rob the air of its cold. ’ 

the actual temperature of every quarter ef^he hea- The novelty and imporllDce of the principles which 

vens. The impressions of cold which arrive regulate the dtoribution^ heat in the atmosphere 

north, will probably be found stronger than seemed to il | pyju a full j^ ; but we have al- 

ceived from the south. But the instrument lias yet ready^outrunme space allotted for this article, and 
bcLMi scarcely tried. We are anxious to compare must, for the present, content ourselves with sub- 
its irulications for the course of a whole year, aud ^^ining a few corollaries and general remarks. In a 
still more solicitous to receive its reports from oth^^\jfttj(ure part of this work wc purpose to resume 
climates and brighter skies. * tfiia consideration of the minor branches of the sub- 

But the facts discovered by the aethrioscope are ject of Climate, and with more advantage, certainly, 
nowise at variance with the theory already advanced after the experiments and observations, now in pro- 
on the gradation of heat from the equator to the gress, shall have come nearer to their conclusion, 
pole, and from the level of the sea to the highest at- The relation of air to moisture will be treated under 
mosph(?rc. 1'he internal motion of the air, by the the word Hygrometry, and the complex phenomc- 
agency of o|iposite currents, still tempers the dispa- non will receive a detailed explication under Me- 
rity of the solar imprewilons ; but this effect is like- teorologv. Some farther views and illustrations 
wise accelerated by the vibrations excited from the may be given under Physical (jeograpiiy, and 
um cpial distribution of heat, and darted through the other heads, 'fhe spontaneous arrangement and suc- 
atmoKsj)lieric medium with the celerity of, sound, cession of the natural families of plants over the 
Any surface which sends a hot pulse in one direc- surface of tlie earth, in different latitudes and 
tion, must evidently propel a cold pulse of the same elevations, would alone form a very interesting ar- 
in tensity in an opposite direction. The existence tide, 
of such pulsations, therefore, is in perfect unison 

with the balanced system of aiirial currents. From what has been explained, it is easy to per- 

ceive, why the climate of an island should have adia- 
Tlie most reconejite principles harmony arc tioct character from that of a wide continent. The 
thus, diBclCSe4:^^dOQn^titU<^|^i£his nether vvorld. latter will experience a much greater range of heat 
But we have left ho piquing tlie details, and cold than the former, though the mean tempe* 

In clemT' weather, the it^eld piuIseB then showered rature, in like circumstances, will be the same ip 
entire from the heavens will, even during the pro- both. The proximity of the ocean quickly absorbs 
gress of the day, prevail over the influence of the the inequality of the solar impressions. The pas- 
reflex light, received on the ground, in places which sage from summer to winter is hence but feebly 
are screened from the direct action of the sun. marked in detached islands. The prevalence, like- 
Henccj at all times, the coolness of a northern ex- wise, in such situations, of a land breeze during the 
posure. Hence, likewise, the freshness which tern- day, and of a sea breeze during the night, especially 
pers the night in the sultriest climates, under tlie cx- near the tropics, reduces to very moderate limits the 
panse of an almost constant azure sky. In our eflbcts produced by the vicissitude of light and dark- 
northern latitudes, a canopy of clouds generally ness. 

screens the ground from tlie impressions of cold. The coldness of particular situations has very gc- 
But, within the arctic circle, the surface of the earth is nerully been attributed to the influence of piercing 
more efleotilaJlyiMlpg^ri^by the perpetual fogs which winds which blow over elevated tracts of lai^d* This 
deform those dreamy admit the light of explication, however, is not well founded. U is the 

day, while they fr^ijl^ific pulses, vibrated altitude of the place itself above the level of tlie sea, 

from the higher^ atilif^iere. ^veu the ancients had and not that of the general surface of the country, 
remarked that our cleo^ slights are generally likewise which will mould its temjieraturc. A cold wind, as 
cold. During the of the sun, the celestial it descends from the high grounds into the vallics, 

impressions continue W-atcumulate, and the ground its capacity for heat diminished, and, conse- 
becomes chilled to the utmost in the morning, at the quently, becOllfi^ apparently wanner. The preva- 
very moment when that luminary again resumes his len^ of northel^y ahove southerly wind may, how- 
powerful sway. But neither cold nor heat has the ever, havo some slight influence in depressing the 
same efl'ect on a green sward as on a ploughed fields temperature of any climate. 

the action being nearly dissipated before it reach- It has often been assumed as an incontrovertible 
es the ground among the multiplied surfaces rif fact, that the dealing of the ground, and the ex- 
the bladc.s of grass. The lowest stratum of air, tension of agriculture, have a material tendency to 
being chilled by contact with the exposed surface, ameliorate the character of any climate. But whe- 
deposites its moisture, which is either absorbed in- ther the sun’s rays be spent on the foliage of the trees, 
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cMat'S, 


S nitted tO' n^plfaee of the .eartbi se- 
ated course of a year* 

bent atmoqplm^i must continue still tho tkl$e> 
The direi$;||a|ioo'^^ light would, no doubt, more 
poweriu^l^jOTa Jpround during the day, 
su^wiojr Sm^cy wiTO^ppt likewise nearly couni^ 
balanced, by exposure to the cloiiOr iwe^ or the winds ; 
and the influence of night mu^.again re-establish 
the general equilibrium of temperature. The drain- 
age of the surface will evidently improve flbe salu- 
brity of any climate, by reoiomg the stagnant and 
putrifying water ; but cilect what- 

ever in rendering the intUder^^HM 
will be leil still suflicientty moist ^VPInaintaiping a 
continual evaporation to the consequent ^isipatlon 
of heat. 

Much has been said of tlic comparative loW 
perature of the American Continent. Its majestic 
rests, impervious to the solar beams, and its immense 
lakes, diffusing their vapours, arc supposed suffi- 
cient to make the climate cold and damp ; and the 
most splendid prospects have been delineated of those 
changes, wlncli an active, free, and rapidly extend- 
ing population, is destined to produce in reclaiming 
that vast region from the rankness of nature, and 
opening its soil to the genial Influence of heaven. 
Much inaccuracy and exaggeration, liowevot, has 
prevailed on this subject. The extremes of summer 
and winter probably differ more in America than in 
the old world, but the mere temperature on any paral- 
lel appears, when carefully taken, to be nearly the 
sam i*. 'rii us, M r W arden ( ( 7/ orogr aphical Description 
of the District of S 1 6 ) found u spring in the 

▼iginity of the capital of 'United States, and thare- 
A little above the level of the sea, to mafje 
in (Piffirenlicit b scale; Jbut two chalybeate sprigs 
ib the same quarter, though perhaps deeper Heated, 
showed a heat 'bf ()2^ and ^^. Chalybeates are not 
deemed warm springs, or afiected their slight 
mineral ingredient. 13ut on the same parallel of 39^ 
the mean temperature of the ancient Continent is 
6Si^ 

Since the above was wTitten, the third volume of 
the Memoir es de Physique et de Chimie of the So- 


ciety has reached containing, among 

othet krUcIei. an elaborate paper of iho oelebrated 
aQ{j|;;.accooqUB traveller Baron 'Hutoboldt, On 
Isothermal and the Distribution ^ Ueui over 

ihut0lobe. Laying aside ^ery thboroucai consider- 
otion, this distingi^ed here en- 

deavoored to classic his own very nu- 

m^ouv thermometrical with ail those 

which he could collect from dt^EHrent quarters* The 
first difficulty that occurs is the mode of ascorlaining 
the m^i||Bmperature of any place. It was found 
sum of the maxmaum and minimum ob- 
•ei^ed during the ‘day and night, or through the 
summer the winter, docs not represent the true 
quantity* M. Humboldt has remarked that, bet^^ eett 
the parallels of 46®.ondA8‘', the thermometer at the 
i^oment of sun-settlitg indicates in every season very 
mearly the medium temperature of the day. If thus 
fact could be extended to other latitudes, it would 
greatly abridge tlie labour of moteorologicai obser- 
vations. 

From the data employed by M. Humboldt, he 
calculates that, corresponding to the latitudes oi 30“, 
40“, 50“, and ()0“, the mean temperatures on the w cst 
side of the Old Continent aVC 70“.5, 63®.!, and 

40“.6, but, on the east side of the New Contin. nt. 
only C(j“.9, 54“.5, 38®, and 42®.2 The isothermal 
lines, or lines of equal temperature^ . under the tropic^ 
run abifess the Atlantic nearly pai^el to the equa- 
tor; but, in the middle latitudes, they band soutlier- 
ly towards the coast of America. These lines run 
nearly parallel into the interior of the New Conti- 
nent, till tliey pass the Rocky Mountains, after which 
they bend again northwards. The climate is com- 
paratively mm m the western shore pf North Ame- 
rica. \ ^ V 

It is well knowh the 

temperature of tbp ^ 

increases in advancing from the equator to the pole. 
On the isothermal lines of 68°, 59°, 50°, and 41°, by 
Fahrenheit’s scale, M. UinHiboldt estimates the ex- 
treme range of the year at 22°, 29°, 32^ °, and 36“, 
on the Old Continent, and at 27°» 42°, 41^°, and 32°, 
on the New Continent.-^ But we must now' conclude, 
in the hope of being able to resume this interesting 
discussion. (d.) 


dinafe 
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Cloud. 


CLOUD. — Although the study of the clouds con- 
stitutes very knporlant branch of meteorological 
bcicn^yet we do find that it occupied so much mthe 
uttcui|pn of ancient naturalists, us many other m^ph 
less iiitibMitmg atmospheric phenomena, — a circum- 
stance wtiieh may possibly have arisen from the very 
great and almost endess variety of their external 
forms ; in consequence of which seemed, on a su- 
perficial view, %Q^e incapable of so arranged and 
classed, as to Ireoeiye specific nakev '^ereto^ (heir 
varieties could be oeWtoemorated. Tlnil, m^orolo- 
gists having no means either of accurately recording 
their own observations, or of benefiting by tliose of 
contemporary observers, made very little progress in 
the knowledge of thefilmteresting phenomena ; and 
the various flgtiVto of Clouds were regarded as being 
the Sport <if winds, or of qccidpntal circumbianccs not 


demonstrably subject to general laws. In taking a 
slight survey of the oh6er«qti;|^ cf different writers, 
from the time of Ari^ptltnimQj^Bent day, we shall 
see how very little in this branch of 

the science, till Mr published 

his Nomenclature and on Cloudsn Dif- 

ferent natural philosophers Jiw^ade observations on 
certain properties of cloiiB^mit no one had at- 
tempted a systematic description of them. Aristotle, 
in hi$ work on Meteorology^ feeins to have been the 
first who attended to clouds. He remarked that they 
varied n.uch in appearance; that they refracUd dif- 
^^rent colours, at different times ; that they possessed 
npperties in their structure, Capable, under peculiar 
wcumstanccs of position with respect to the sun, of 
producing the phenomena of rainbows, Jialos, co- 
ronjT, the parhelia, and he gave very minute 



cloud; 





Cloud, descriptions of these phenomena# He ^lj(p notices 
the constant evaporation and reappearance cloudsi 
and gives it as his opinion, that are taken in^ 

to composition by the air, which* decbmposed 
again, the aqueous policies rcassumed the for^is of 
visible' clouds* And this opinion, as we shall have 
occasion to notice .{lereafler^ l^incides with that /of 
several eminent |no^rh meteorologists. 

Theophrastus^ wjip had been the pupil of Aristotle, 
noticed, in a vague manner, some of the different 
forms of clouds, with respect, principa^j^ to the 
prognostics pf changes of the weather might 

be deduced therefrom. He remarked, m "paitidtdar, 
the appearance of strait horizontal sheets of clouds 
lodged on the summits of mountains, as to indication 
of wind and rain. His description of this kind of cloud 
corresponds so accurately with that called by the mo- 
derns tirrostratus or wanecloud, that it would be rea- 
dily identified, even if the well known circumstance 
of its indicating a cliunge to rainy weather did not 
render the description of this writer more clearly in- 
telligible. 

The modifications of clouds arc as follows ; — 

Cinnus or Cuai.cuouD. Plate LVIII. fig. 1. Def. 
Nuhi's ienuiajlexuosd et undique crcscens ; allissmo 
cierc appurct* 

The great resemblance of some varieties of this 
cloud to ^ distended lock of huif, has suggested the 
name of Cirrus, of which Cirridus and the English 
Curl are the diminutives. The curling and flexuous 
forms of this cloud constitute its most obvious ex- 
ternal character. 

Cumulus or Stackencloud, fig. 7 . Def. Nubes an^ 
nulata densa sursum crescens. 

This cloud is well known by its flattened base and 
cumulated irregularly hetnispherical superstructure ; 
hence its name Cumulus. The mode of its forma- 
tion is by the gathering together of detached clouds 
into one large and devated mass, hereafter to be 
spoken of. This mass, collecting all tlie fragments 
of newly formed cumuli in its vicinity, which seem 
it were piled Up, has received the name Stacken- 
cloud. 

S rnATUs or Fallcloud, fig. 9. Def. Nubes strata 
vcl nquev inodo expansa terrccque procumbens. 

TI1C term Stratus is applied to fogs, mists, and 
other extensive sheets of cloud which rest on the 
earth’s surface, Tllere are, however, some clouds 
which rest on the ^uhd ia the same manner as the 
stratus, which, in other particulars, resemble tlie cir- 
rosiraiusy hereafter to be described. The stratus is 
generally formed by the subsidence, on the approach 
of evening, of the vapours carried into the atmosphere 
by the evaporation during the day. Hence the name 
Fallcloud has been used to distinguish this modifica- 
tion. 

The CiRiiocuMULus or Sondercloud, fig. 2 . Def. 
Nubes constans e* nubeculis subrotundis et qucLsi in 
ngmini appositis. 

The Cirrocumtdus consists of a number of little 
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orbicular masses of clouds, arranged *in extensive Cloud, 
beds, and It is to be distinguished from those features 
of the Cirrostratus, which most nearly resemble it, by 
the dense and compact form of its component nubc- 
culie. Frons the intermediate nature of this cloud, 
between the cirrus and cumulus, it has been called 
Cirrocumulus: It has received in English the name of 
Sondercloud, a word of Saxon derivation. 

The Cirrostratus or Wanecloud, fig. 3, 4, 

5. Def. Nu^ tenuis expansa, evanescens, vcl 
constans e nubeetdisyjtujus generis, in apnine ap- 
positis. , .. 

The C^^tratus \s a^cloud always distinguished 
by its fiatness and great horizontal extension, in 
proportion to its perpendicular height. Under all 
its various forms, it preserves this characteristic, and 
is generally changing its figure, and slowly subsiding, 

— hence it is called the JVanecloud.-^lt often results 
from the fibres of the cirrus subsiding into strata of 
a more regularly horizontal direction ; hence it is 
called Cirrostratus. 

CuMULosTRATus or TwAiNCLouD, fig. 6. Nubes 
densa basin planam undique supercrescens vcl con- 
siaiis e plurmis nubibus hujusce generis communem 
basin habeniibus. 

The Cumulostrntus is distinguishable from the 
simple cumulus by the greater degree of its density, 
and by its having frequently several large masses of 
cloud rising from a common base. This base is ge- 
nerally of a (lat form, and floats on the surface of the 
vapour plane, like the base of the cumulus. Hence 
the name cumulostratus. The base being fiat like a 
stratus, and the superstructure resembling ajarge 
cumulus overhanging its base, in large fleecy protu- 
berances, or rising into the forms of mountains and 
rocks. This modification is called Txjoaincloud, from 
its often resulting from the visible coalescence of two 
other modifications, as for example the cirrus and 
cumulus. When it goes on increasing in density 
and size, it acquires the form and character of the 
nimbus (described below) becoming a raincloud, 
pouring down rain from its lower parts. ( Sec fig. 8.) 

Nimbus or Raincloud, fig. 8. Def. Nuhis vcl 
nubium copia jduviam effundens. 

The Nimbus is the ultimate resolution and fall of 
clouds in rain, previous to which a change of form 
is observed in them, sufficiently remarkable to con- 
stitute a distinct modification. 

Mr Howard began his obscrvatioDs'Ubqiit fifteen 
years ago, and Mr Forster of London has been for 
several years past employed in making correspond- 
ing observations. From all these observations there 
has resulte^j a theory of the formation and 

• cjianges of tie clouds, which has been deduced cn- 
tirel^rom the phenomena they have been observed to 
exhibit during their formation, changes, and eventual 
resolution into rain. As we wish, however, to avoid, 
as much as possible, any particular Jiypothesis in this 
article, wc shall give merely an accurate account of 
the phenomena observed, and content ourselves with 
a description of ihe distinct modification of form 



CtO^flD. 

to assume, durkigtbe ’ kud the cUui, is the ftcpet^ cirrus. It Ctoal 

prjmew of the Xfly|||MM)rii changes, and resdlutum of has somearhat the appearance of a distended lock of 
cldCKlk ™ ' white hair, or ^ a bunch of wool pulled out into 

The first ^ observation with regard td fine pointed cm, from whence it nas drived its 

clouds is, Ih# they have a tendency to assume name, comoid. Tins form of the drma is most com* 
one or olhei^of mca distinct modifications, and monJy an accompaniment of a variable state of the 
that the pecuUar character of these seven modtfi- attnoephere, and often Ibiebodee vind and rain. The 
cations may be thlcovered in all the endless confi- direction Of the fine and idmost^oVanescent tails of 
gurations exhibited by clouds under different cir- this kind of cirrus, varies considcS^y m the course 
cumstancei). It may be obsirvedf further, that the of a few hours, in very changeable weather; but 
most indefinite and shapeless masses of cloud, if when the ylaUs have a constant direction towards the 
attentively observed, v^ili sooner or later show a same pointy in the compass, for any considerable 
tendency to take on the fetm of scKjl^ of the mo- time, it ha^ fieen frequeady obscived, that a gaJe has 
difications , a circumstance wliich sboife not only sprung up fepm that quarter to which they had pre- 
their distinct nature, but also proveh that th^ are Tioiidy poiikted. In variable and warm weather m 
some general causes, as yet undiscovered, why a- summer, when there are light breezes of wind, long 
queous vapour, 6u«<pended in the air, should as- and obliquely descending bandt» of cirrus are often 
some (though with great varieties of size, extent, observed in the air, and seem Hometimes to unite 
and figure) cei tain definable and constant modified- distant masses of cloud together. Fiequentl}, by 


tions. 

We shall now proceed to a more minute descrip- 
tion of the formation and changes of the clouds, and 
of the prCgnobticB of future weather to be deduced 
fiom their peculiar appearances. 

Formation^ Changes^ and P arietics of th( Chru\. 

The Cirrus or Xlurldond maj be distinguished from 
all others by the lightness of its natuic, its fibrous 
structure, and the great and perpetual!) changing 
variety of figures which it presents to the eye. It 
is generally the most elevated of clouds, occupying 
the higher regions of the atmosphere. As this cloucf, 
under different circumstances, presents considerable 
varieties of appearance, it will be proper to consider 
these separately, with reference to the particular kmd 
of weather in which they prevail. 

After a continuance of clear, fine weather, we 
often observe a fine whitish line of cloud, at a great 
elevation, like a white thread stretched across the 
sky, the ends of’ which «eem lost in eadi horizon ; 
this IS often the first indication of a change to wet 
weather. To this line of cirrus others are added 
laterally; and sometimes clouds of the same soit 
are propagated, as it would seem, from the sides of 
the line, and are sent off in an oblique or transverse 
direction, so that the whole plienomeita has the ap- 
pearance of net- work. At other times, the lines of 
einub become denser, by digrecs, descend lower 
do^n in the atmosphere, and by inosculating with 
others fi am below, pioduce ram without exhibiting 
the above described appearance of transverbe Biasses 
of cloud. 

To the above form of the curlcloud the name of 
linear cirrus has been given, aiul when the reticu- 
lated interbectHin is added to it, the name of reftetf- 
lated cirrus^ or net like curlcloudj has been applied 
to It as a mark of distinction. 

The above mentioned varieties wf cirrus are 
all composed of straight lines of cloud either 
or crossing each other in different directions, but 
they are ranged undei iht head of cinus or curl- 
doud, trom the analogy of thtir texture to this 
cloud when it appears m^Aev curling and contoited 
forms, which first suggested the name. '1 he owoid 
mrrust vulgarly called by |he country people oi Lng- 


nieans of the interp(>'‘ition of these cirri beiwien a 
cumulus and some other cloud (as, for ixample, eir- 
rostratus), the cumulo^tratus or twaincloud, and ul- 
timate ly the nimbus or laincloud, is formed. If 
we attentively examine the ai7us^ we shall find 
that It IS in constant motion, pot inert Iv changing 
its form, but very often exhibiting a sort oi in- 
ternal commotion within the substiince of the eJoud, 
particularly in the larger end ol it. Every par- 
ticle seems alive and iii motion, while the whole 
mass scarcely changes its place This motion w ill, 
on a ininute examination, often appear to conbist 
of the fibres which compose the anus, gently waving 
backwards and forwards, to and from each other. 
Often, however, it seems like minute specks all in 
commotion. This lakes place most frequently in 
those large and lofty c/rrt, with rounded heads and 
long pointed tails, which occur in general with dry 
iMbttrly wind during the BuQuner and autumn* (See 
fig. 1.) 

0/dc Formation and Changes of the Cumulus, 

The best time for viewing the progressive forma- 
tion of the Cumulus is in fine settled weather. If we 
then obsoi ve the sky about the tune of sunribi , or soon 
afterwards, we shall see small specks of cloud here 
and there in the atmosphere. These often appear 
to be the result of small gatherings, or concentrated 
points of the stratus or evening mist, which, using 
in the morning, grows into small masses of cloud, 
while tile circumjacent atmosphere becomes clearer. 

As the sun rises, tbeie clouds get larger, — two or 
three perhaps which ai^ near other coalesce. — 
and at length a large cloud is formed, which, assum- 
ing a cumulated and irregularly hemispherical shape, 
has received the name of curmdus or statkendaud. 
This may properly be denominated the cloud ot day, 
as it usually subsides in the evening, in a manner 
whicfar forms the exact counterpart to its fonnution 
in the morning. It breaks up into small fragments 
and evaporates, and is succeeded again by the s/ra- 

or Jalldoud^ which has been called the cloud of 
ni^t by some wi iters, on accoivit of the period ui 
wmh it prevails. 

There are some varieties in the forms of the Ca- 
ntulm which deserve particular noUce> as they 



CM. leeai bs cimnected with electrical, phenonie- 
na. In Bome kinds of fine weather^ these 

clottda foniO soon after sunrise, imorease through 
the day, and subside io^the evening, they are of a 
more bemisphertoal fom, than when they occur in 
changeable weather. When these well -formed cu- 
muli prevail during tkuuqiy days^^togethcr, the wee^her 
is settled, and the atmospherical electrometer has 
been observed not to vary much in its indications. 
These cumuli are whitibh-cOloured, and reflect a 
fine strong silvery light when opposed tp ^the sun. 
The cumuli which are seen in the intervak show- 
ers are more variable in form, they are more fleecy, 
and have irregular protuberances. Sometimes they 
arc of a blackish colour, like the clouds which the 
sailors call scud, and at other times they seem of a 
tuberculutcd form. Vumnli may, at any time, in- 
crease so as to obscure the sky, and they then ge- 
neral ly inosculate and begin to assume that density 
of appearance which characterizes the twaincloud, 
or cumu/oshatus. 

Of the Formaiifin oj the Stratus, 

The Strains or FaUcloiid comprehends fogs, and all 
those ciecping mists which in summer evenings fill 
the valleys, remain during the night, and disappear 
in the morning. The best time for obsei vlng its for- 
mation, is on a 6ne evening, after a hot summer’s 
day. We shall then observe, that, as the cumuli which 
have prevailed through the day decrease, a white 
mist forms by degrees close to the ground, or ex- 
tends only for a short distance above it. This cloud 
arrives at its density about midnight, or between 
that time and morning ; and it generally disappears 
ofler sunrise. It is, for this reason, called by some 
writers the cloud of night. Under particular eircum- 
fitances, it lasts longer in the morning than usual, 
particularly in autumn, the coming in of which sea- 
son being generally marked by the greater pre\a- 
Icnce of the fallcloud. In winter this cloud puts on 
a still denser appearance, and often lasts through 
the day, and even for many days successively; a 
remarkable instance of which occurred in the neigh- 
bourhood of London in January 1814-. This fog 
spread over a large proportion of the south and west 
of England, and lasted about a fortnight. The stra- 
tus has often been found positively electrified, and 
its component particles do not wet leaves, or other 
substances connected with the earth. It has been 
supposed that the earth below it, and probably the 
ai** above it, contained a negative countercharge. 
The stratus should be distinguished from that va- 
riety of the cirrosiraifss or wOnecloud, which looks 
much like it in external appearances, and which has 
usually a similar state of electricity with the earth. 
The criterion whereby we may judge to which of 
the two modiheatioDS to refer a mist is, that the 
stratus does not wet objects it alights on, but the 
cirrostralus moistens every thing. 

0/ the Formation ayid Changes cf the Cirrocumulus 
or Sonderd<tud^ 

The Cirrocumulus, as has been said before, consists 
of a number of well-defined orbicular masses of 
cloud placed in close horizontal apposition, at the 


same time being quite asunder, or separate from 
each other. It is subject, however, to soma varieties 
in the size and figure of these orbicular masses, and 
in their nearer or more distant approximation to 
each other. The most striking feature of this 
cloud is observable before, or about the time of 
thunder-storms in summer. The component nu- 
hecula^ are then very dense in their structure, very 
round in their form, and in closer apposition than 
usual. See fig. 2. This kind of Sondercloud is so 
commonly a forerunner of storms, tliat it has been 
frequently spoken of by poets as a tempestuous prog- 
nostic. in rainy and variable weather, a variety of 
tiiis cloud shears, strikingly contrasted with the 
abovementioned kind, being of a light fleecy tex- 
ture, and having no very regular form in its nubecu- 
Ice, Under these circumstances, it is sometimes so 
light and flimsy in its texture, as to approach very 
nearly to the nature of the cirrobtraius. Some- 
times this kind of cirrocumulus consists of nubecula 
BO small as scarcely to be discernible ; tlie sky seems 
speckled with innumerable little round white, and 
almost translucid, spots. The cirrocumulus of fair 
summer weather is ot a middle nature ; neither being 
so dense as the stormy variety, nor so light as the 
one last described. Its nubeuiJce vary in size, and 
in the degree of their proximity. In certain kinds of 
tine dry weather, witli light gales of north and east- 
erly wind, small detachments of cirrocumulus ra- 
pidly form and subside again, which do not lie in 
one plane; but, in general ^ these clouds are in ho- 
rizontal arrangement. The formation of cirrocu^ 
nudus 18 either spontaneous, that is, unpreceded by 
any other cloud; or, 2d, it may result from the 
changes of some other modification. Thus the c/r- 
rui or cirrostratus often changes into cirrocumulus, 
and vice versa. When this cloud prevails, we may, 
in general, anticipate an increase of temperature in 
summer ; and, in winter, it often precedes the break- 
ing up of a frost, and indicates warm and wet 
weather, lu warm weather, in the summer time, 
several extensive beds of this cloud, ranged in 
different ultiiudes, and viewed by moonlight, have 
a very beuuiii'ui and picturesque appearance, and 
have been compared by poets to a flock of sheep at 
rest, 'rhe cin'ocumulns either subsides slowly, as if 
by evaporation, or it changes into some other modi- 
licalion of cloud. 

0/ iLc Fo?maiion, Varieties, and Changes of the Cirro^- 
bhatus or Wanecloud, 

” The Chrostratus is characterized by shallowness 
or great horizontal extent, in proportion to its ver- 
tical depth ; so that when the cirrus, ot any other 
cloud, is observed to assume this form, we may ge- 
nerally expect that it will end in a cirrostratus, Ihe 
cirrus, for examjde, atller having existed some time 
in the higher regions of the atmosphere, often de- 
scends lower ; its fibres become more regularly ho- 
rizontal ; and it puts on, by degrees, the character of 
the wanecloud. The cirm^ more frequently changes 
to the cirrostratus than the cii r ocumulus does, and 
the cirrocumulus more frequently than the cwma- 
lub. 

The cirrostratus being once formed, sometimes re- 
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asnum the modification from whiph 
it 'OmiMUea» bM fVequent]}^ it evaporates bj 
or| with some other modifi- 

cation, produfSt^ft the twaincloud, and eventual^ fotla 
in rain^ 

The (Arroitratus seldom remains long in the same 
form, observed ti!^ be constantly subsiding by 
degrees; henbe/U'has been celled the wanecloud 
from the old fin^iish verb to icone, ^to decline, or. 
waste away« There are many wieties in the figu^ 
df the cirf^traiuSx soiije of are more transi- 

tory than others. Sometimes g^dopd is disposed 
in wavy bars or atreaks, in clettL^ho^ontal apposi- 
tion, and these bore vary in size and 

shapes A flat and neatly horizontal cloud, <mmpos« 
ed of such streaks, is very common, particuTarly in 
variable weather, in summer. The bars, which com- 
p0#d^hi6 variety, arc generally confused in the mid- 
dle, lihid are most distinct towards tlie edges. See 
fig. 3. A variety not unlike this is seen in fine 
summer evenings, and constitutes what has been 
denominated tlie Mackerelback Sky. It is oflen 
very high in the atmosphere. We have observed, 
that, on ascending lofty mountains, the apparent dis- 
tance of the cloud seems hardly diminished, while 
the cumultts or stackencloud has been sailing along 
on a level with the point of observation, or even be- 
low it. Another common vaiiety oi cirro&hatus dif- 
fers from the last in being one plane and long streak, 
thickest ip the middle, and wasting away at its edges. 
This, when viewed in the horizon, has the appear- 
ance of fig. 5. It oflcn seems to alight on the 
summits of the cumulostratus, as represented in the 
plate ; and, m these cases, the density of the large 
twamejoua increases in pfoportion as these long 
waneclouds form and evaporate on (heir summit } 
circumstance which look.s as if the great density bf 
the cloud depended on the inosculation and subse- 
quent intermixture of the two different mddifications 
with each other. The result of this intermixture, 
and the consequent density of the cloudy mass, is 
eventually the formation oi the nimbus and the fall 
of ram* Another principal ^ai'iety of the cir rostra- 
tus, is one which consists of small rows of little 
clouds curved in a peculiar manner. It is called 
the Cymoid CirrostratuSt and it is a sure indication 
of stormy weather. See fig. 4. Immediately below 
this, in the plate, is the representation of another 
less perfectly formed, having more of the cha- 
racter of the sondei cloud. It is a variety often 
nroduced^^When a large cumulus passes under a ]on|| 
line of mtotitatusy like that in fig. .5., and is also a 
sign of variable and stormy weather. The last va- 
riety of cirtostraius to be mentioned, is that large 
and sliallow veil of cloud which extensively over- 
spreads the sky, particularly in the evening and dur- 
ing the night, and through which ^tbe sun and moon 
but faintly appear. It is in this clotirdd&t thosj$ pe- 
culiar refractions of the sun and mbon’s light, aaOed 
Halos, jyiucksuns, drc. usu^ly appear, and which 
is the surest prognostic are acquainted with, 
of an impending fall of ram or snow. To these 
principal others less 

their forms are 

almost inBgmjsiafe, must ob- 


serve them for mmself. The usual tormiiiation of cloud, 
the cirf^rtdus is, by forming an intimate union 
with some cloud, to produce rain ; but, at 
other times, icHraporates, or tinges into some other 
modification, as observed above. 

^ the t'ormation of ihe Cumuhstratus or Twain- 
dmd. 

Tk't^Cisriivlostraius might be dways regarded as a 
sta^ mwards Uie production of rain, and it frequent- 
ly foro^ip the fbllowfng manner : The cumtdus, 
which passes along in tlie current of 
wind, sdSSm retards in its progress,— increases in 
density, -^^hrnads out laterally, — and at length over- 
hangs thel^we in dark,suid irregular protuberances. 

The change to the c^klostraius oflcn takcb place 
at once in all the dwuli which are near to each 
'other; and thhir bases uniting, while the supcistruc- 
tuics remain asunder, rising up with mountain-hlL 
or rocky summits, the whole phenomenon has a iunci- 
All appearance. The change from cumulus to cii- 
mulostratm is often preceded by the chiostratusy or 
some other of the lighter modifications, coining over 
in an upper current and alighting on tiie summit 
of the cumulus. Long lines of wanecloud often 
appear for a length of time attached transvcrs(‘ly to 
the summits of the twaincloud, and give them the 
appearance of being transfixed by shafts. See 
fig. G. Cumuli sometimes meet together and be- 
gin to be niranged along with joined bases, witli- 
out acquiring the dense black colour pf the tu* 
mnlosiutiusy and, as the change is gradual, w e may 
view the cloud in an intei mediate state. Twain- 
clouds vary somewhat in appeal ancc. Those in 
which hard hail BhUw^ers and thunder storms form, 
look extremely black before the change to rain, and 
have a most picturestjue^but menacing aspect, as 
they are seen slowly comihg Up with the wind, The 
cumidostratus sometimes evaporates, or changes again 
to cumtdnSf and sometimes it forms itself spontane- 
ously, without the prccurrence of any other cloud, 
and disappears again. But, in general, it ends at 
last in the nimbus^ and falls in rain. Frequently, in 
a long range of these clouds, one part changes into 
nimbus f and rains, while the other remains a tii- 
mulostratus. See fig. 8. But this is not fre- 
quently the case. Having given this sketcli of the 
modifications, it must he observed, that masses of 
cloud sometimes appear haidly referable to any 
of them ; but even tlicn, if watched long enough, 
they will be found to put on sufficient of tlic cha- 
racter of some of iSI|i;klifit»itlbos to be registered 
under its name. ' 'f ^ 

Of the Formatiorf^miSall of the Nimbus, or Rain- 
'Cloud, ' 

Hitherto we hftve considered only those modifica. 
tiona by which aqueous vapour is suspended, and 
kept as it were buoyant in the atmosphere. It re- 
mains now to describe a cloud which always precedes 
the fall of rain, snow, or hail, and which has been 
d^omanated Nimbus, agreeably^to the notion of the 
fmtffents, who distinguish between the tmber or a 
shower of rain, and the nimbus or cloud from which 
rain came- Any of the six above described 
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modifications may increase so much as to obscure 
the sky, without ending in rain, before which the 
peculiar characteristic of the raincloud may al- 
ways be distiDguiahed. The best manner of getting 
a clear idea of the formation of the nimbus^ is 
by observing a distant shower, in profile, from 
its first formation to, its fall in rain. We may then 
observe the cumulus first arrested, as it were, in its 
))rogreBS, then a cirrostralus or cirrus may appear to 
alight on the top of it. The change to ciimutosira^ 
/ns tlien goes on rapidly, and riiis cloud, increasing 
in density, assumes that black and threatening ap- 
pearance which is a known indication of rain. Short- 
ly aiterwards the very intense blackness is changed 
for a more grey obscurity, and this ii the criterion of 
the actual formation of water, which now, begins to 
fall, while a cirriform crown .of fibres extends from 
the upper parts of the clouds, and small cunui- 
H enter into the under part. After the sliower 
has spent itself, the different modifications appear 
again in their several stations ; the cirruSy cirrostra- 
or perhaps the cirrocumuluSy appears in the*^ 
higher regions of the air ; while the remaining part 
of the broken nimbus assumes the form of llocky 
cumulus^ and sails along in the current of wind which 
is next the earth. When large cumulostrati begin 
to appear again, they indicate a return of the rain ; 
and these processes are constantly going on in 
showery weather, when the rapid formation and de- 
struction of rain clouds goes on, and is attended by 
the other modifications in succession, in the manner 
above described. Tn continued rainy days, we can- 
not observe the upper parts of the which 

extends foi miles over large tracts of country ; but 
we have no doubt that the same processes go on 
slower, and on a larger scale, in continued rainy 
weather, which are more conspicuous in the rapid 
and partial formation of show'crs. 

l"rom these descriptions, several practical conclu- 
sions follow : 

Is/, 'I'he modifications under dlilbrent circum- 
stances of position, with respect to the sun, refract 
dilferenl colours, which ought to be noted down in 
nu teorological journals, as they appear to indicate 
dilferent changes of weather ; and future observa- 
tions may either refute or confirm those from which, 
at present, doubtful indications arc deduced. 

M(/y The j>rognostics of the coming wcatluT must 
aUvays be deduced from those clouds which ultimate- 
ly prevail, and in the course of a day, almost all tlie 
modifications may be seen in variable weather. 

Vidy The prevalence of the Wanedoud is always a 
sign of a fall of rain or snow. 

Future observations may possibly add new subdi- 
visions lo these seven distinct genera of clouds. 

(o. o.) 

COACH. The history of Coaches has been given 
in the body of the work. The following observa- 
tions on the present taste in coach- making, are com- 
municated by an eminent Manufacturer. 

During the last twenty years, the improvements on 
coaches, landaus, chariots, have been directed 
to the object of accelerating their speed in tjavelling, 
by dinunishing their weight, and rendering their 
drauglit more easy. 
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It may be doubted whether the advantages ac- Coach, 
quired in this respect are not counterbalanced by 
the contraction of space in the inside, and the 
want of magnificence on thc^ outside, which carriages 
formerly possessed ; at the same time it is acknow- 
lodged in all foreign countries, that, in point of neat- 
ness, easy draught, and elegance, the coaches, S:c. 
of Britain far surpass all others. 

The only late novelty deserving notice from its in- 
genuity or convenience, is the improved axle, made by 
Callinger and others, in winch, 'by means of a broad 
groove in the axle, and a corresponding one in the 
box or bush, fitted to each other witli extraordinary 
accuracy, and secured at the (out-head) or outer end 
by a double screw, the oil is retained during a jour- 
ney of 500 miles or upward?, without the trouble or 
necessity of stopping to grease the wheels. 

At present many of our young men of fortune 
plume themselves no less on their knowledge'of the 
structure than on their proficiency in the art of driv- 
ing these vehicles; and the Whipy or Four-in-hand 
C/uby deserves to be mentioned here, as highly cha- 
racteristic of the wealth and eccentricity of the 
British capital. 

This association, consisting of above fifty members, 
who arc each provided with an elegant coach, and 
four horses oMhe highest breed and price, harnes- 
sed and'attarhed to it in the most expensive manner, 
together with one or two spare horses, and a full re- 
tinue of servants elegantly dressed, meets at stated 
periods ; and each member, in the exact costume of 
a London coachman, drives his own carriage to a 
short distance from town, going or returning through 
the Parks, or most frequented streets and squares. 

enormous expence incurred by every member of 
tliis showy establishment, if it was confined to itself* 
would be less to be deplored than it is. But the ex- 
ample of so many youths of high rank and great 
fortune has, os might he expt.'cted, diffused itself 
widely ; and in the two Universities of Oxford and 
Cambridge, among those unable to rival the- Whip- 
Club in splendid extravagance, the spirit of boach- 
drivi])g displays itself in the endless and absurd va- 
riety of tw’o-w'heeled vehicles, in the structure and 
denominations of which, each candidate for chtirJo- 
teering fame strives to surpass his rival, till invention 
seems nearly exhausted. We have seen a vehicle 
culled a svicidcy from the extreme daugen* of driving 
it ; and there are some aspiring youths, who have far 
eclipsed all their competitors, by driving through the 
most crowded streets in very high carriages, drawn 
by two horses, the one before the other, supported 
on one narrow wheel ! 

Notwithstanding , the number and variety of car- 
riages used in Great Britain, there are not many 
workmen employed, properly speaking, under the 
name of coach-fi^akers. We have heard, and we 
believe on good' authority, that their number docs 
not excit'd. 3000 in the whole island. The various 
component parts of carriages arc made by workmen 
bearing other denominations, such as wheelers, spring- 
makers, platers, lace- workers, &c, wliose labours the 
coach-maker collects and combines for his own pur- 
pose 

It is merely doing justice to this employment to 
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cV)ak state, that them engaged in the operative part of it 
Coai'iT remarkable for the decency and 

gQjjj.jg^y Qf department, than those at the head 
of it have always been for great mechanical ingenuity. 

COAK, or charred pitcoaJ, is prepared for the 
srneltif^ of iron ore, by igniting the coals piled up 
in long ridges in the opt n air, and closing in the 
cinders with earth, when brought to a glowing red 
heat. For the use of the manufacturers, the method 
hitherto most in practice has been to l)urn the small 
or screened coal in conical ovcds, built of firestone 
or brick ; the floor is generally about six feet dia- 
meter, and the oven eight feet high, an aperture of 
18 inches diameter being left at top. The small 
coal is thrown in to tlic depth of 15 inchofl or more, 
and then ignited. Tlie oven- door is at first kept 
open, and tlic hole at top left uncovered till the mass 
is red-hot. The door is then closed, and, by degrees^ 
the hole at top covered' over by two large flat stones, 
gradually approaching each other, when the whole is 
Jefl to cool. When sufficiently cooled, it is drawn 
out with long iron rakes, and the mass is found to 
have assumed a rude colutiiimv arrangement, not much 
unlike starch. The oven is immediately cliarged 
again with small coal, which the heat remaining in 
the floor is found sufficient to ignite ; and so the 
operation goes on. In both the ubo9e ways, good 
coaks are made, but the volatile |)roducts arc lost. 
To save these, Lord Duiulonald proposed to burn 
the coals in a close furnace, to which he adapted ap- 
paratus for conveying the coal-tar, with the amnio- 
niacal products, into proper recipients. About the 
same time, Baron Von Ilaak, a German, constructed 
works in the neighbourhood of Newcastle for distil- 
ling the small coal in large cast iron cylinders, upon 
tlie plan which has since been adopted in the gas-light 
works ; except that the soot from the furnace fires is, 
at Newcastle, during a certain period of the com- 
bustion, before any grey ashes have begun to arise, 
conveyed into a chamber contrived for the purpose, 
and collected for lamp-black ; an economical prac- 
tice, which docs not appear to have been carried into 
the gas-w'orks ; and it is probable, tliat, as tlie prac- 
tice of lighting our great towns with the carburetted 
hydrogen gas extends, most (»f the coak used in ma- 
nufactures w ill be furnished in that way ; but, as the 
coak thus produced will probably contain more sul- 
phur, it is not likely thot it W’ill be fit for the smelt- 
ing of iron-ore ; the coak for which must, tlierefore, 
continue to he made in the old way. (p. r.) 

COALERY, The article in ihe body of the 
work is perhaps one of the most ui^eful essays 
that has hitherto appeared on this important sub- 
ject. We shall therefore limit ourselves in this 
place to nn account of some improvements as to the 
tvinninfr and tioorking of coal, with which we have 
been favoured by an eminent Min^^ 

Of winning, What is generally called the mining of at^oal- 

ery, is the draining of a field of coul, so as to tender 
the several seams accessible, by pits to be sunk from 
the surface. 

In order to determine the most eligible situation 
for a w'inuiOg;, it is re||uilliji]^ that the ii^ !d of coal to 
be obtained by it, 6^^4‘ bAVc been previously cx- 
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plored by the methods described in the body of the Coiicif. 
work. 

a osing the field of coal (see profile A, B, 

IX. fig. 1.) to have been explored by the bor- 
ings a, r, df and the crop of the seams e, and that 
it is determined to win the tract of coal in tlie seams 
C,'D, extending from the ravine at a, to the crop of 
the seamd at e. 

In this case an adit or day-level drift or mine rfy 
is set in from the ravine near to a, and is carried 
forwai-din a direct line until it cuts the scam C at /; 

This day-level drift also cuts the bore-hole b at yj by 
which the stratification from 4 toy'is drained, and a 
coal-pit is then sunk upon the borc-holc from the 
surface to the seam C, with great facility. 

in prosecuting the working of the coal from the 
pity^, towards, the bore-hole C, a down-throw slip- 
dike is met with, which depresses the seam C’ to 
E. The extent of this depression is ascertained hy 
driving an liorizontal stone-drift from where tlu 
seam C terminates at the dike g g to //, and by put- 
ting down the bore-hole u 

The day-level drift is then continued from / till it 
cuts' the seam at E, and by carrying it lor ward to 
the bore-hole C, another coal-pit, c,/, is obtained in 
the same manner, as at 4. 

From^ the working of tiic seam is carried on pro- 
gressively until the upthrow slip-dike kk is met with. 

All horizontal drift is then extended from / to ?//, 
from which one boring is made upwards to the seam 
C, and another downwards to the seam D, by which 
the position of both seams is proved. The day-level 
drift may then be extended from the pit cj througli 
the dike k k into the scam D to a, to open out the 
bore-hole rf, on which another coal-pit may be 
sunk through the seam C to the seam D, which 
may also be wrought by the pit cf n, os well as the 
seam (\ 

The workings in both seams may now be carried 
on from the pit d n till they encounter the whin dike 
o o, wliich must be set through by carrying a drift 
through it on the same line of ascent as the scam 
leading to it, as dikes of this description seldom alter 
the level of the strata wliich they intersect. From 
the whin dike the working of both seams may be 
carried on without further difficulty to the crop of 
the coal at e. 

This tract of coal, or coalery, may now be sup- 
posed to be wrought to the utmost extent that is 
available, by the day-level winning, and that it is 
determined to \yii\ the coal lying below this level by 
a steam-engine. 

An engine pit F, G, is, tbelrefbre, sunk upon the 
day-level drift and through the seam C to D, be- 
low which tlie piimp-well or lodge H is dug. After 
the sinking of the engine-pit is completed, a drift is 
carried forward towards the rise of the seam to L, 
where it will cut the bore-hole 4, /, and allow the 
coal-pit to be sunk from J to L, and the dike gg 
having been* already explored, the water course, or 
engine-level drift, is carried forward IVom the lodge 
at H, till it cuts the lower seam D at K, and thence 
forward in the seam D till it cuts also the borc-holc 
c/, and the upthrow dike k k successively ; by which 
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Cot^, the whole extent of the seam D from G, by K to kt 
ii drained and wrought by the pits b and c which 
have been sunk by the bore-holes discharging tlie 
water from them into the engine level.' 

It will be readily seen by referring to the profile, 
that the engine lifts the water no higher than the 
day-level drift by which it is discharged from the 
pump at r into the day-level drift, and thence into 
the ravine at a. The dip part of the upper seam C 
may also be won as far as 8, by extending the en- 
gine level drift from the lodge H to S, as shown by 
the dotted lines. 

This mode of winning coalerics can however only 
be pursued where the localities of the situation ren- 
der it eligible ; but as it frequently happens that 
coaieries are to be won where the surface of the 
ground is so nearly horizontal as not to admit of 
any benefit being derived from a day-level drift, it 
is necessary in such cases to draw the water to the 
surface by one or more steam-engines, as the case 


may require. ^ 

it frequently happens in situations of this kind, 
as in the neighbourhood of Newcastle-upon-Tyne, 
that great difficulties arc encountered in the sinking 
through quicksands and very large feeders of water, 
some of which have been ascertained to communi- 
cate with the river Tyne. 

I'he quicksands lie at various deptiis from the sur- 
ftice, as low as SO fathoms and upwards ; but the 
largest feeders of water are seldom met with at a 
greater depth than 50 fathoms. The quicksands 
vary much in thickness, as tlto feeders of water do 
in quantity ; but a feeder wliich discharged nearly 
4000 gallons per minute has been met with in one 
shaft. As it would be impracticable to draw such 
a quantify of water from the bottom of those deep 
mines but at an cxpencc which could not be afforded, 
they are always stopped back by what is called tub- 
bing and wedging, which is done by fixing water- 
tight cylinders of wood or cast iron within the cir- 
cumference of the hliaft, so as completely to dam 
back the water, and prevent its falling to the bot- 
tom of the pit. In some cases, water has been dam- 
jried back in this manner to the height of 70 fa- 
thoms, and at an expence of L.120 per fathom, or 
upwards. Quicksands arc also passed through and 
dammed back by tubs or cylinders' of wood or cast- 
iron, w'hich arc generolly lowered down by ropes 
from the top of the pit, until they pass through the 
sand, and rest on the solid strata below. 

As the sinking of pits unde r the above circum- 
stances is attended with great cxpcnce and difficul- 
ty. no more are sunk than what may be barely ne« 
cchsary to work the destined part of coal below, and 
in some cases a whole coalery, is wrought by one 
pit. 

In situations of this kind, where. the whole of the 
operations of the mine, as the drawing of coals and 
water, as well as the vcntilHtion of the workings, 
are to be carried on by one pit, it follows thot such 
pits must be made of large diameter, and divided 
into s( pnrate shafts. 

They have therefor^’ been sunk from p to l6 feet 
dian etcr, and divided into two, three, and four se- 
parate shuits by brattice> or partitions of deal 


boards, according to the circumstances and extent 
of the mine. 

Piute LIX. fig. S. represents a pit of g feet dia- 
meter, which is divided by the brattice or parti- 
tion a, 5, into a cool shaft A, and an engine shaft 



Fig. 3. represents a pit of 12 feet diameter, di- 
vided by the partitions o, 5, c, into two coal shafts 
A A, and an engine shaft B. 

Fig. 4. represents a pit of l6 feet diameter, di- 
vided into three coal sJiafts AAA, and an engine 
shaft B, by the partitions a, A, c, d. 

In practice it has been found that the mode of 
dividing the shaft, as shown by fig. 2., is the most 
eligible. 

Coaleries have been wrought to a great extent by 
pits of this description ; the workings have been 
sometimes carried to the distance , of two milea 
from the bottom, and tlie height of the air course, 
has exceeded thirty miles. Several of the pits con- 
structed in this manner in the Newcastle district 
exceed 100 fathoms in depth, and some are nearly 
1 50 fathoms deep.' 

Most of these large double pits have powerful . 
steam engines upon them, for pumping water ; they 
are generally of Mr Watt's construction — double 
power — and usually exceed 100 horses* powxT, be- 
sides one or two more of the same construction ibr 
drawing coals, of from 20 to 30 horses’ power. 

As the principal feeders of water lie near the sur- 
face, the pumping engine is generally erected when 
the sinking commences. I'he pumps, which are 
now invariably made of cast iron, arc suspended by 
ropes, and lowered down by capstans, as the sink- 
ing proceeds. 

Rods of fir timber or 7 inches square, called 
ground spiars, are placed (according to the size of, 
the pumps they have to bear), one on each side of the 
column (set) of cast iron pipes, to which they are 
firmly tied at every g feet by cords, called lashings* 
A five-fold block is fixed to the top of each ground- 
spear, the tail-ropes or Jails of which pass round cap- 
stans placed near the top of the pit, by which tlie 
column of cast-iron pipes in the pit can be raised or 
lowered at pleasure. A column of pipes, generally 
called a “ set of pumps," suspended in thib w'ay, is as 
steady as if it was firmly fixed in a frame ol timber. 
Pumps of 16 to IS inches diameter nia} be carried 
to the depth of 50 fathoms in this way, if nccessHry; 
but in this case it is expedient to add a third pair of 
blocks. 

It is, however, only in cases of necessity that co- 
lumns of pipes of this length are suspended on 
ground-spears, and ropes, us, if circumstances will 
permit, the column oi pipes ought to be firmly fixed 
in a cistern at the depth of 25 or 30 fathoms ; but 
in many cases no diy situation can be met with im 
which to place the cistern, till the^it is sunk below 
the level of the large tnp-fcidcrs, and cm stquiritly 
below the tubbing, in which it has not yet been found 
practicable to fix a dstern. 

While the pipes are suspended in the manner 
above described, they are called sinking set> ; after 
they are fixed on cisterns they are called standing 
sets. 
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Coalery. Fig. 5. represenU the method of suspending cast- 
iroh pipes for /isinking. aa. The iron blocks and 
ground ropes, with tlieir falls bb, leading to the cap- 
stans placed in any convenient situation near the 
top of the pit. , 

ddy The iron UU s which connect the blocks with 
the of the ground-speurs ee, 

c, The hoggar-pump, generally made of fir>stavcs, 
and fixed by an iron flange and bolts to the upper- 
most cast-iron pipe. Always M'hen the increased 
depth of the pit requires an additional pipe, the hog- 
'gar pump is taken off, and put on the top of the new 
pipe again. * 

J', hoggar or leathern case, which delivers the 
water into the lauiulr^ boxi^'jt t 
g, The flexibility of the hoggar enables it to ac- 
commodate itself to the grndum lowering of the pipes 
as the depth of the pit increases. 

hhy The bottom rods which connect the ground- 
spears with the wind-bore of the pumps. The wings 
ii are cast upon the wind-bore, for the purpose of at- 
taching the bottom ro^ to it by duU or bolts. 

kkk^ The lashings by Which the pipes are fixed to 
the ground' spears. 

' tn, The pump rod, wrought by the engine. 

n, The snore-lioles of the pump, which are plug- 
ged up, or kept open, as may be required by the 
sinkers. 

Fig. 6. shows the method of fixing a standing set 
of pumps. 

a,. The bunton, made of the root end of a large oak, 
ten feet long and three feet square ; but the 4arger 
the better. The inner end, w^hich is the thickoi^, is 
placed in a recess cut in the stone, and the outer end 
is supported by an abutment of.eo]id stone left in 
tli^it. 

Ine inner end of the buntou is firmly held down 
by wooden props, cc. 

The cistern in which the pumps are placed, and 
into which the water from another set, either of 
sinking or standing pumps, may be delivered. The 
cis^^ is firmly fixed upon the bunton, and a recess 
> is made in the side of the pit to receive it, and props 
4 may be placed to fasten it down. The larger the 
cistern the better ; there is no rule for regulating its 
size ; but it ought, if possible, to be large enough to 
Contain as much water as will supply its own pump, 
until the pump below delivers into it, ^hen the en- 
gine begins to work. 

g, The set of standing pumps placed in the cis- 
tern. 

4/iM,.The bunions with their cross collarings, UU, 
The buntings have one end fixed in the shaft wall, 
and the other is fastened to a deat^ which is nailed 
to the shaft brattice IL 

Fig. 7, shows a plan of the manner of fixing a bun- 
ion and cistern for supporting a fl/wd-set of pun^is. 

aaaa Shows tic recess cut side of the pit, 

with the bunton laid in its place. The ini^r end of 
the recess is cut dove-taihd^ and the buntdn wWlgcd 
into it, so that it is prevented from moving fortvard 
by the shock of the p;U|nps, when the engine is at 
work. The dotted'^t^Kelow the situation of the 
cistern when ;placeaJ^j|^)ibputQn. 
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. £, The pumps in the cistern. Co) 

cc, The situation in which the succeeding sets 
pumps may be placed. 

d, The main or shaft brattice. 

€, The bunton to which the cross collaringsjf/ arc 
nailed, for securing the pumps in their proper posi- 
tion. 

As all the operations of tlie engineers should be 
performed in the engine shaft, without interrupting 
the drawing of coals in the other shafts of a doubh' 
pit, as much room as possible should be preserved in 
the engine^aft, by occupying as small a space in 
collaring the pumps as circumstances will permit. 

For this purpose, iron stirrups have, for some time, 
been introduced in the place of cross collarings oi 
wood, with great advantage. 

If the cross collaring, g, fig. 7. was extended 
to the brattice, as shown by the dotted lines, and 
fixed to it by a cleat, in the same manner as the 
• bunton e ; by putting an iron stirrup round llu* 
pump with its ends passed through the collaring 
and fastened behind by the screw nuts n, the l)un- 
ton c, and cross collarings //; may be dispensed with, 
which will give much more room in the engine-tliaft. 

2. Thus far we have described the most improved (n‘ the dit- 
methods of winning a coalcry of considerable extern itniu Me 
and depth. There are two distinct methods of work - 
ing the coal, the tiarrotVy and the long or broad way. 

The narrow way is commenced by cutting passages 
through the coal, both lengthways and across, leaving 
rectangular pillars between the passages. By the 
first operation onc-third of the coal is generally taken 
out ; but where the strength of the coals and the 
firmness of the roof will permit, a greater or less 
proportion of the pillars which remain are after- 
wards removed, commencing with the most distant, 
and ending with those nearest the pit. By the broad 
way, tlie coal is wrought out at once, frequently for 
a length of 150 yards in one face, without leaving 
any pillars of coal to support the roof. The former 
method is adapted to beds of coal which occur at a 
considerable depth beneatli the surface, from 50 to 
150 fathoms ; the latter to beds which lie nearer the 
Burliicc, especially if they have a tolerably strong 
roof. 

The mode of working by the narrow way, as ge- 
nerally practised both in tlie Scotch and Englisli 
coalcries, and the general principle of ventilating 
works so wrought, arc so fully described in tbe 
ibody of the work, that we find little to add in this 

! )iace. But us an improved system has, within the 
ast eight years, been brought to a state of high 
perfection, by the ingenious Mr Buddie of. Waifs 
End, we. are'hmipy to be permitted to avail ourselves 
of tlie description of it, as given, under his correc- 
tion, by Mr Griffith, in his excellent Report on the 
Leinster Coal District, By means of Mr Buddie’s 
plan, from seven-eights to ninC-tenths of the coal is at 
present raised ; whilst, eight years ago, but one-half, 
and frequently less, was all that could be obtained ; 
and, therefore, through his exertions, the coal owners 
of the north of England may he said to have increased 
their property at least one-third ; as more coal than 
is equal to that proportion, is now raised out of tho 

4 



C 0 A 

oJery. same area, tlian could be effected according to the 

■^^"^^old system. 

Mr Buddie’s ingenuity has not been confined to the 
improvement of the method ol’ working cool ; he has 
also introduced a more perfect system of ventilation ; 
and has put in practice many simple but excellent 
contrivances, not only to prevent the accumulation of 
inflamnuible air in any part, but also by using hang- 
ing doors, which yield to the blast of infiammable 
air, and are not carried away, to prevent a general 
explosion throughout the mine when any cavity con- 
taining inflammable air is broken into accidentally, as 
tlic works extend; by this means, when the first 
blast is over, the lives of the colliers and horses in 
the distant parts are preserved. We shall, at pre- 
sent, confine ourselves to the different methods of 
working and supplying fresh air to the most dis> 
taut part'i of an extensive coalery, by one or more 
pits. 

Plate LX. fig. 1. represents the plan of the im- 
proved Sy stem of working and ventilating coaleries 
111 NevvcjV''tle-uj)on-Tyne. 

Tlic circ le below (he letter A is intended to repre- 
sent a |iit or shaft, divided from top to bottom by a 
boarded [larjition nicely joined, so ns to prevent the 
communication of air from one fide of the pit to the 
other. Througli the right-hand division of this pit, 
which is called the daxviicasiy the air descends. Hav- 
ing passed through all the excavations that have been 
made through the mine, which are represented by 
the white or uncoloured divisions, it passes up the 
left hand division of the pit. To aid tJie draught of 
air, a great fire is made in the furnace at B, which 
rarefies the air, and causes it to ascend more cjuickly 
through the upcast pit or division. The arrow s point 
out tlie direction of tlie course of the air throughout 
the mine, and the red marks are walls or stoppings, 
built to force the passage of the air ^ particular di- 
rections. The dark coloured parts® the plate re- 
present the iinwrought part of the coal. 

The principal advantage of the new mode of work- 
ing is, that it divides the mine into any convenient 
number of districts, each of which is to be wrought 
out in its turn, and the roof suffered to close in. But 
to prevent the crush created by the falling in of the 
roof in one part, from communicating with and in- 
juring the coal in anotlier, a great protecting pillar 
01 w all of coal is left between each division. Jdy ex- 
amining the figure, the several divisions or districts 
may be easily traced, by observing the line of large 
pillars. 

The first operation of working Uie coal is repre- 
sented clearly in the district £• From the bottom 
of the pit two parallel passages are cut, three yards 
broad and twelve yards asunder, at convenient dis- 
tances ; cross cut passages, or headings arc driven to 
connect the parallel passages, ard thereby create a 
complete circulation or current of air. 
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The parallel passages arc tlicn continued until air Coalery. 
again becomes deficient ; a second heading is then 
cut, and the first is carefully closed up, so as to 
force the air round a lengthened circuit. This 
process is continued uninterruptedly round the dis- 
trict, as represented in fig. 1. The district being 
thus surrounded, broad passages, called boards or 
roomsy are then commenced at the lower end of the 
district, and arc cut at regular distances upw'ard, to- 
w'ards the parallel passages first described. Thu 
breadth of the boards, and that of the pillars of coal 
left between them, is continually varied, according to 
the nature of the strata which foi'm the roof and floor 
of the mine. In tlie district F, the boards are rc- 
preseuted in progress; this is also tlic case in the 
district K ; wdicn the hoards and headings have been 
made throughout a wliole district^ this is represent- 
ed by those of (i and H. The next operation is 
to remove all the pillars ; those at the furthest ex- 
tremity of the district arc first cut out ; this opgra- 
tion is performed, either by commencing at one end, 
and proceeding regularly to the other, or by cutting 
the pillar in the middle, and setting a number of men 
to work at it. But this must depend on the strength 
of the roof. A few of the pillars of the district BG 
are represented as being removed, and the whole of 
the coal that could be carried away is represented as 
being wrought out of district I, nothing except the 
trifling quantity represented by the black lines being 
left behind. When the* piiluis of the district G have 
been WTought out nearly to the boundary pillar, be- 
tween the districts 1 and G, the boundaries should 
be divided by boards and headways, and a consider- 
able portion of tliem may thus be removed. 

Owing to the frequent mistakes of sinking pits in 
improper situations, the pit A is placed in a position 
w'ith respect to the coalery, that is frequently seen 
in practice, namely, a great part of the coal field ly- 
ing to the dip, or under the natural w^ater level of 
the pit. By observing the direction of the dip and 
rise, as represented on the plan by the great arrow, 
it is evident that, without some contrivance, no coul 
could be level or water-free below a line drawn across 
the pit A, at right angles to the arrow, and, conse- 
quently, half the coal of the districts F and G, and 
the whole of the district K, must have been left be- 
hind. I'o overcome this evil, the pit A is supposed 
to be sunk below the coal to a depth more than 
equal to the level of the coal at M, and a drill or 
passage is supposed to be horizontally cut through 
tlie strata beneath the bed of coal, till it meets the 
coal nt M ; by this means the district K may be f^eed 
from water. Had the pit been originally sunk nearer 
to M, all the expence and trouble of driving the stone 
drift would have been avoided. ♦ 

It frequently happens, that the stoppages or wall- 
built to direct the ventilation, interrupt the commu- 
nication from the various parts ’ where the coal is 


* There are, how'cver, many reasons which may render it expedient, in particular cases, to avoid fixing 
the engine-pit on the lowest level of the coal-field, as when a slip or dike divides a small portion of the 
lower part of the field from the rest, &c. In this case, the coal wrought to the dip of the pit may easily be* 
brought up to the drawing-pit by a high-pressure engine, fixtd in some convenient station, at the head of 
an inclined plane, 

A or. Ill, paht 1 . ^ 
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Coalery. working to the pit bottom. When this happens, a 
door is placed at a convciiient distance on either 
side ol' the wall, which may then l)c removed, and the 
leader ol' the coal waggons, as he passes along, opens 
the iirst door, and, having led his waggons past, shuts 
it, and then opens the second door, by which means 
the regular ventilation of the mine is constantly pre* 
served. 

According to the plan just described, very exten- 
sive coaleries are worked from one pit ; and passages 
or boards, amounting in the aggregate to 30 miles in 
length, are perfectly ventilated by a single pit, 

Tim mode of passing the air through the dilfdl'ent 
passages or hoards, varies according to circumstan- 
ces. When a very quick currexit is required, the air 
is passed up one board and down the next; eras 
represented in tlio plate ; or up two boards and 
down two, or up three boards and down three. But 
in small coaleries, or wlmre no inflammable air is 
nic^ witi), tlic passages or air round the boundaries 
of a district, as that of F, leaving all the ends of the 
passages or hoards open for the air to circulate, is 
found suflicient. At the great coaleries at New- 
castle, the ventilation consists of a current of air of 
thirty-six square feet, moving w'ith a velocity of three 
feet in a second. 

The different modes of removing the pillars, accord- 
ing to circumstances, are represented in fig. 2. Plate 
LX.: fifl , cc^d and r, are the difl’erent modes of work- 
ing pillars where it is necessary to preserve the air 
courses. The pillars arc wrought in the mnmuT re- 
presented at hbj where the outer parts are much da- 
maged and cracked by the pressure of the roof and 
floor. And (f^ when tlie roof is not sufficiently 
strong to remain up, while the whole pillar is remov- 
ing. In this case the centre part is left, and both 
ends are curried away. 

The consequence of working the boards too wide 
is represented in llie elevation, hg. 3. The pillars 
on either side of the board, g, are represented as 
much broken both at top and bottom by the pres- 
sure of the roof and floor, and the coal is rendered 
useless. Ifesides, the passage tlirough the board is 
nearly closed by the approac li of the roof and floor 
towards each other. The board h' represent.*’ the 
appearance in elevation, of one that is driven of a 
proper width. In tins case, tiie coal on both sides 
is solid, and the roof and floor remain in their origi- 
nal positions. In working all coaleries, it is belter to 
drive the boards too narrow than too broad; in the first 
case, Nvhen the pillars arc to he removed, the roof 
and the coal arc both sound, and the whole of it may 
with safety be removed ; but, in the latter, the centre 
of the pillars only, as rejiresented by bh in the plate, 
can be removed. As there is no account in the 
original article of the broad method of working ; we 
shall, therefore, lay beCore our r'eadys Mr (Iriffitlfs 
account of this method. A good account may also 
be found in Mr Farcy's Surviif (yf' Dei'bi/shh Cm 

Many of the shallow and thin beds of coal in 
Yorkshire are worked in the bioad way, but the 
breadth of tlie banks vary in almost eve^y coalcry, 
from certais local circumatanccs. Wc shall dcscril^ 
one, the principles of wbicb may be applied to any- 
shallow coalcry, and theproj^r breadth of the banks, 
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which depend on the nature of the roof, will be de- 
termined better by practice than precept. 

Fig. 4. represents a very simple and excellent 
method of working in the brand A shaft is di- 

vided into two parts, in the manner already describ- 
ed ; bbb are double drifts, with proper headings 
for air; cc and d are banks, each thirty yards 
broad; the dotted marks represent three rows of 
wooden pillars which support the roof. The light 
shade r«^presents tlie parts already worked out where 
tlic roof has fallen. 

The first operation in the work is tp drive tlic se- 
veral double drills. Those on each side of the pit 
must be completed to the full extent, helbrc any 
other workings can go on. The three dciuble drifts 
at right angles to the first may then be commenced; 
and, having advanced 20 or 30 yards, the great 
working or bank may bo commenced, by breaking 
down the coal along the lines ce upwards. Tlie 
coals are drawn from the face of tlie banks on both 
sides, through the openings or headings by winch 
the air is introduced, as n presented by the arrows. 

1 and /are double doors to prevent tlie air from the 
left bank returning directly to the pit ; by this means, 
it is forced along the I’ace of ilie workings in the 
right bank. TIte firsl banks being procec‘<led on to 
a certuiu distance, ii third and fourth may be com- 
menced to the right and left, and others may be 
wrought to the rise, by connecting the rise drifts by 
cross ones at right angles to them, and working up- 
wards from the crobs drilts in the manner that has 
been dcficribed. 

According to this plan, a very extensive coalcry 
may be worked from one pit ; but horses should be 
used to draw the coal under ground ; and, if the 
coal be thin, part of either the floor or roof must be 
removed, to give sufllcient headway. The most ap- 
proved methodjitf conveying the coals from the face 
of the work to1||e pit bottom is the following : First, 
a light cast iron railway must be laid frirm the pit 
bottom, througli all the main passages of the coal- 
cry, and, branching from these, small moveahlo rail- 
ways should be laid, from the nearest point of the 
main passage, or mother gate, as it is usually call('d, 
to the face of the woi kings. When the collier has 
broken down the coals, another man, known by the 
names ol* putter, hurrier, &c, is employed to fill the 
coal into a wdeker basket, or wooden box, placed on 
a wooden carriage w ith iron wheels ; this is pushed 
to the mother gate, along the railw^ay, and the putter 
returns with an empty box, which has been placed 
in the mother gate ; a waggon-boy arrives from the 
pit, leading a horse which draws six carriages chain- 
ed together, each having an empty box on it. These 
boxes are lifted off ; and, by means of a small craue, 
the full boxes are successively raised, and placed 
on the carriages, which, when thus laden, arc drawn 
by the horse along the railw'ay to the pit bottom, 
from whence the boxes are drawn up to the surface, 
and the empty ones returned. 

The reader will find much useful information on 
tlie ventilation of mines in Mr Buddie s valuable 
tract, entitled, The first Report of the Sunderland 
Socielyfor preventing Accidents iu Coal Mines. 

(p. r.) 



ill 


COHESION. 


CohvMon. T HE corpuscular forces, txn which the mechanical 
properties of the aggregates of matter depend, have 
been in some measure considered, as far os they re- 
late to solids, in the articles Bridge and Carpen- 
try of this Supplement (P. 497> b'22) : there are 
however other modifications of these forces, which 
are principally exemplified in the Cohesion of 
Fluids ; and which afford us a scries of phenomena, 
highly interesting to the mathematician, on account 
of tiu* difficulty of investigating their laws, and of 
considerable importance to the natural philosopher, 
from the variety of foniis in which they present them- 
selves to his observation. 

Suction 1 . — Fiindn, venial Properties of the Cohesion 
of a Single Fluids 

The three states of clastic fluidity, li(|uidit)% and 
solidity, in ali of which the greater miniher of simple 
bodies are capable of being exhibited at different 
temperatures, are not uncommonly conceived to de- 
pend on the diiferent actions of iieat only, giving a 
repulsive force to the particles of gases, and simply 
detaching those of litpiids, from that cohesion with 
the neighbouring particles, which is supposed to con- 
stitute solidity. But these ideas, however universal, 
may he easily shown to be totally erroneous ; and it 
will readily be found, that the immediate effect of 
heat alone is by no means adequate to the explana- 
tion of either of the changes of form in question. 

There can ne\er be rest without an cqudihn’um of 
force : and if two j)articles of matter attract each 
other, and yet remain without motion, it must be be- 
cause there exists uLso a repulsive force, equal, at 
the given distance, to tile attractive force. If we 
imagined the atoms of matter to be impenetrable 
spiieres, only resisting when tlieir surfaces came into 
actual contact, it would follow', that the degree of 
repulsive force exerted at the same distance mu^t be 
capable of infinite variation, so as to counterbalance 
eviTy possible modification of the attractive force, 
that could operate between tlie particler. In this 
there would be no mathematical absurdity, and 
it may sometimes even be convenient to admit the 
hypothesis as an approximation : but w^e know from 
physical considerations that tiie actual fact is other- 
wise. The particles of matter are by no means in- 
compressible ; the repulsion varies indeed very ra- 
pidly w hen they approach near to each other ; but 
the distance of the particles, and the density of the 
substance must inevitably vary, in some finite de- 
gree, from the effect of every force, that tends to 
produce either compression or expansion. 

In elastic fluids, the law of tlie repulsive force 
of the particles is perfectly ascertained; and it has 
been shown to vary %ery accurately in the inverse 
ratio of their mutual distances. It is natural to in- 
quire whether tliis repulsive force, continued accord- 
ing to the same law, would be capable of affording 


the resistance exhibited by the same bodies in a li- Cohesion, 
quid or solid form, and holding the cohesive force in ' 
equilibrium : but in order to answer this question, it 
would be necessary to determine the law of tlie va- 
riation of the cohesive force with the variation of the 
density. Now if this force extended to all particles 
within a given distance of each other, whatever the 
density might be, the puraber of particles similarly 
situated within the sphere of action being as the 
density, and each one of this number being attract- 
ed by an equal number, tl r whole cohesion urging 
any two particles to approach each other would 
obviously, as Laplace has observed, be asl the 
square of tlie density : but since this cohesive force 
would increase, with the increase of density accom- 
panying compression, more rapidly than any repul- 
sive force like that of clastic fluids, there could 
never be an e(]uilibrium between forces thus consti- 
tuted: for, as Newton has justly remarked, the force 
of repulsion must be supposed to affect the particles 
immediate!}^ contiguous to each other only, their 
number not increasing with the density. Nor is 
there any reason to infer, from the phenomena 
of cohesion, that this Ibrce extends to u given mi- 
nute distance, rather than to a given number of 
particles, as that of repulsion appears to do. It 
would indeed be possible to a&sign a law for the 
variation of cohesion, which would reduce the re- 
pulsion of liquids and of elastic fluids to the ac- 
tion of the same force, without any other niodifl- 
cation than that which depends on the mutual dis- 
tance of the particles ; but this law is in itself so im- 
probable, that it cannot be considered as aflbrding 
an admissible explanation of the phenomena ; for it 
would be required that the force of cohesion should 
diminish, instead of increasing, with every increase 
of density, and with a rapidity U) times as great as 
the repulsion increased. For tlic height of the mo- 
dulus of elasticity of all kinds of gaseous substances 
remaining unaltered by pressure, that ofsteani would 
still be only one twentieth as high as the modulus of 
elasticity of water, even if the steam were compres- 
sed by 1200 atmospheres ; and the resistance to any 
minute change of dimensions w ould he twenty times 
as great in water as in steam of equal density, and 
the variation of the repulsion would be in the same 
proportion. It is therefore simplest to suppose the 
repulsion itself to be also twenty times us great, and 
the cohesion little or not at all altered by the effect 
of a slight compression or extension : and we shall 
have no difliculty in imagining this abrupt change in 
the magnitude of the repulsive force to depend on 
an increase of the number of particles to which it 
extends; supposing that when coliesion begins to af- 
fect them, this number becomes four or five times as 
great as before, and that it is not further increased 
by a greater increase of density ; although, like the 
distance to which the force of cohesion itself ex- 
tends, it may be liable to some modification from the 
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Cohesion, effects of a eliange of temperature. Thus it is pro- 
bable that the number of particli s co-operating, both 
in repulsion and in cohesion, is diminished by the 
ell'cct of heat ; for the diminution of the elasticity of 
a sp»'ing is much more than proportional to the ex- 
pansion of its substance, although the primitive re- 
pulsive force of the single particles may very possibly 
be as much augmented by an elevation of tempera- 
ture in this case as in that of an elastic fluid : the 
cohesive powers of liquids are also diminished by 
beat, and indeed in a considerably greater degree 
than the stiffness of springs, although there can be 
no doubtthat there is a considerable analogy in these 
changes., However this may be, it appears that the 
force of cohesion cannot be supposed to vary much 
with the density, and it is therefore allowable to con« 
sider it as constant, at all distances, as far as its ac- 
tion extends ; while that oi‘ repulsion, though It may 
operate in some degree at distances somewhat greater, 
may still be considered, on account ol' its greater in- 
tensity at smaller distances, as equivalent to a resist- 
ance terminating at a more minute interval than that 
to which the action of cohesion extends. 

The distance at which cohesion commences between 
the particles of gaseous fluids appears to depend en- 
tirely on the temperature, and for any one fluid it is 
generally reduced to one half by an elevation of about 
JOO® of Fahrenheit. In whatever way the particles 
arc caused to approach nearer than this distance to 
each otlTcr, they become subject to tlie action of this 
force, and rush together with violence, and with a 
great extrication of heat, until the increased repul- 
sion affords a siifHcicnt fesistance to the cohesion, 
and the gas is converted into a liquid. Superficial 
observers have sometimes imagined, that liquids pos- 
sessed little or no cohesion ; and it has generally been 
supposed that their cohesive powers are far inferior 
to those of solids. But that all liquids arc more or 
less cohesive, is sufficiently shown by their remain- 
ing attached, in small portions, to every substance 
capable of coming into intimate contact witli them, 
in opposition to the cllcct of gravitation, or of any 
other force; and the cohesion of mercury is still 
more fully exemplified by the well-known experi- 
4neDt of a column, standing at a height njucb ex- 
ceeding that of the barometer, when it has been 
hrotight, by strong agitation or otherwise, into per- 
fect contact with die summit of the tube, and is then 
raised into a vertical position ; the summit of the 
tube supporting, or rather suspending the upper 
parts, and each stratum tlie stratum immediately be- 
low it, with a force determined by the excess of its 
height above that of the column equivalent to the 
atmospherical pressure. The perfect equality of the 
cohesion of a given substance in the states of solidi- 
ty and liquidity, appears, however, only to have been 
asserted ih very modern times ; and the assertion has 
only been confirmed by a singie observation of the 
sound produced by a piece of ice, compared with the 
elasticity exhibited in Canton’s experiments on the 
’feompressibility of water ; the results demonstrating 
that the resistance ii^tiier accurately or very nearly 
equal in both cases. ,• 

The real criterloti of sbHdtfy is the lateral adhe- 
sion, which prevents thjpit change of internal arrange- 
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•ment, by which a fluid can alter its external dimen- Cohesion, 
sions without any sensible difference in the mutual 
distances of its particles taken collectively, and con- 
sequently without any sensible resistance from the 
force of cohesion. It is probable that this lateral 
adhesion depends upon some symmetrical arrange- 
ment of the constituent parts of the substance, while 
fluidity requites a total independence of these par- 
ticles, and an irregularity of situation, affording a 
facility of sliding over each other with little or no 
friction. The symmetry of arrangement, when con- 
tinued uniformly to a sensible extent, is readily disco- 
verable by the appearance of crystallization; bui tiicrc 
are several reasons for supposing it to exist, though 
with perpetual interruptions, in more unifonii masses, 
or in amorphous solids. It is obvious that the la- 
teral adhesion, confining the particles so as to ju e- 
vent their sliding aw^ay, performs an office like that 
of the tube of a barometer to which the mercury 
adheres, or like that of the vessels cmidoycd by Can- 
ton and Zimmerman for confining water vvhicli 
compresssd; and enables tlie colusive and rc[julsive 
powers of the substances to be exhibited in their full 
extent. Nor can we obtain any direct estimate of 
these powers from the slight cohesion i‘xliibiled, in 
some circumstances, by liquids in contact with the 
surface of a solid wliich is gradually raised, and car- 
ries with it a certain portion of the liquid; an ex- 
periment w'hich had been often made, with a view oi‘ 
determining the mutual attractions of solids and 
fluids, but which was first correctly explained, as 
Laplace observes, by our countryman Dr Thomas 
Young, from its analogy with t!ie phenomena of ca- 
pillary tubes. 

There arc however still some difficulties in dedu- 
cing these phenomena from the elementary actions oi' 
the forces concerned, whatever suppositions we may 
make respecting their primitive naturo. The inter- 
mediate general principle of a liydroslatic force or 
pressure, proportional to the curvature of the suriace, 
had been employed long ago by Segner, and had been 
considered by him as the result of corpuscular powers 
extending to an insensible distance only. But Seg- 
ner s reasoning on this point is by no means conclu- 
sive, and he lias very unaccountably committed n 
great error, in neglecting the consideration of the ef- 
fects of a double curvature. There is also an over- 
sight in some of the steps of the demonstration at- 
tempted by Dr Young in his Lectures^ which has 
been pointed out by an anonymous writer in Nichol- 
son’s Journal : and Mr Laplace’s final equation Ibr 
determining the angle of contact of a solid and a 
liquid, which Dr Young had first shown to be con- 
stant, has been considered as completely inaccurate, 
and as involving aa impossibility so manifest, us to 
destroy all confidence in the theory from which it 
was deduced. A demonstration, which appears to 
be less exceptionable, was lately published in the 
Philosophical Magazine; and it may serve, with 
some farther illustrations, for the present purpose. 

It is only necessary to consider tlic actions of 
such of the particles of the liquid, as are situated at 
a distance from the surface Shorter than that, . to 
which the cohesive force extends ; for all those, which 
are more internal, must be urged equally in all di- 
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Cohesion, rections by the actions of the surrounding particles. 
Now it will readily be perceived, that the first or 
outermost stratum of particles will cohere very Weak- 
Ty with the stratum below it, having only its own at- 
Scaction to bind it down; that the second will be 
urged by a force nearly twice as great ; and that the 
cohesion will gradually augment, by increments con- 
tinually diminishing, until we arrive at the depth of 
the whole interval to which the force extends t and 
below this it will remain constant, the number of 
particles within tlic given distance nut undergoing 
any farther change. It has been observed by Mr 
Laplac(‘, that this partial diminution of the density 
of the surface is likely to be concerned in facilitating 
the process of evaporation; and it has been cursorily 
suggested in another quarter, that the polarisation 
of light by oblique rcfiection may be in some mea- 
sure inHiienced by this gradation of density. But its 
inure iiiniiediatc effect must be to produce that uni- 
ionn tension of the surface, which constitutes so im- 
portant a principle in the phenomena of capillaiy 
action ; for since the cohesion in the direction of the 
surface is the undiininislied result of the attractions 
of the whole number of particles constituting the stra- 
tum, acting as they would do in any other part of the 
substance, it follows that a small cubical portion of 
the liquid, situated in any part of the space wdiicli 
we are considering, will be pressed laterally by the 
whole force of cohesion, but above and below' by that 
part only, which is derived from the action of the 
^.trata above it ; so that this minute portion must ne- 
cessarily tend to extend itself upwards and down- 
yvards, and to thicken the superficial him ; and at 
'lie same time to become thinner in the diioction of 
the surface, and to shorten it in all its dimensions; 
unless this alteration be prevented by some equiva- 
lent tension acting in a contraiy direction : and tliis 
tension must be aUvays the same in the same liquid, 
ivliatever its form may be, the thickness of the whole 
stratum being always extremely minute in compa- 
rison with any sensible radius of curvature. 

Upon these grounds we may proceed to determine 
the actual magnitude of the contractile force derived 
from a given cohesion extending to a given distance. 
Suj)poaing the corpuscular attraction equable through- 
out the whole sphere of its action, tlie aggregate co- 
hesion of the successive parts of the stratum will be 
represented by the ordinates of a parabolic curve : 
for at any distance x from the surface, the whole 
interval being «, the fluxion of the force will be as 
dj* (a — x)i since a number of particles proportional 
to dwT will be drawn downwards by a number propor- 
tional to a, and upwards by a number propor- 
tional to X, and the , whole cohesion, at the given 
point, will be expressed byax — and this at 
last becomes which mu^ be equal to the undi- 
ininished cohesion in the direction of the surface ; 
consequently the difference of the forces acting on 
rlie sides of the elementary cube will everywhere bo 
as — ax and the fluxion of the whole 

contractile force will be dx (Aa* — ax -f- the 
fluent of wliic^', w hen x ■=. a, becomes jrd\ which is 
onc-third of a X the whole undiminished cohe- 
sion of the stratum. 

We may therefore conclude in general, that ilie 
^'oniraciilc farce is onc-lhinl q/' the whole cohesive 


force of a siraiim of particles^ equal in thickness to Cohesion, f 
the interval^ to which the primitive equable cohesion 
extends ; and if the cohesive force be not equable, 
we may take the interval which represents its mean 
extent, u affording a result almost equally accurate. 

In th|^|we of water, the tension of each inch of the 
surfacew somewhat less than three grains: conse- 
quently wc may consider the whole cohesive and re- 
pulsive force of the superficial stratum as equal to 
about nine grains. Now since there is reason to sup- 
pose the corpuscular forces of a section of a square 
inch of water to be equivalent to the w'cight of a co- 
lumn about 7^0,000 feet high, at least if we allow 
the cohesion to be independent of tlie density, their 
magnitude will be expressed by 252.5 x 750,000 x 
12 grains, wliich is to 9 as 252.5 X 1000,000 to 1 ; 
consequently the extent of the cohesive force must 
be limited to about the 250 millionth of an inch ; nor 
is it very probable that any error in the suppositions 
adopted can possibly* have so far invalidated this re- 
sult, as to have made ilvcry iBany times greater or 
less than the truth. 

Within similar limits of uncertainty, we may ob- 
tain something like a conjectural estimate of the mu- 
tual distance of thq particles of vapours, and even of 
the actual magnitude of the elementary atoms of li- 
quids, as supposed to be nearly in contact with each 
other : for if the distance, at which the force of co- 
hesion begins, is constant at the same temperature, 
and ''if the particles of steam are condensed when 
tlu'y approach within this distance, it follows that at 
(iO*^ of Fahrenheit the distance of the particles oi 
pure aqueous vapour is about the 250 millionth of an 
inch : and since the density of this vapour is about 
one-i'ixty thousandth of that of water, the distance oi' 
the particles must be about forty times as great; con- 
sequently the mutual distance of the. particles of wa- 
ter must bc-about the ten thousandth millionth of an 
inch. It is true that the result of this calculation 
will differ considerably according to the temperature 
of the substances compared ; for the phenomena of 
capillary action, which depend on the superficial ten- , 
sion, vary much less with the temperature than the 
density of vapour at the point ol‘ precipitation: thus 
an elevation of temperature, amounting to a degree 
of Fahrenheit, lessens the force of elasticity about 
one ten-thousandth, the superficial tewsion about 
one thousandth, and the distance of tlic particles at 
the point of deposition about a hundredth. This 
discordance does not, however, wholly invalidate the 
general tenor of the conclusion ; nor will the diver- 
sity resulting from it be greater than that of the ac- 
tual nicasuremeuts of many minute objects, as re- 
ported by different observers ; for example those of 
the red particles of blood, the diameter of which may 
be considered as about two million times as great as 
that of the elementary particles of water, so that each 
would contain eight or ten trillions of particles of 
water, at the utmost. If wc supposed the excess of 
the repulsive force of liquids above that of elastic 
fluids to depend rather on a variation of the law of, 
tlie force than of the number of particles cooperat- 
ing with each other, the extent of the force of cohe- 
sion would only be reduced to about two-thirds ; and 
on the whole ft appears tolerably safe to conclude, 
that, whateter^errors inay hava l^ected determi- 
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Coliesion. nation, th^ diameter or distance of the particles of 
water is between tlie two thousand and the ten thou- 
sand miJlionth of an inch. 

Section II. — Relations of Heterogeneous Stifj^ances. 

Wc must now return from this conjecturi3^digres- 
sion to the regions of strict mathematical argument, 
and inquire into the cll’L^ct of the contact of substan- 
ces of different kinds on the tension of their com- 
mon surfaces, and on the conditions required for 
their equilibrium. Whatever doubts tlu ’e tna}^ be 
respecting tlie variation of the nunibt r of' (>articlcs 
cooperating when the actual density fU the substance 
is changed, there can be none respecting the conse- 
quence of the contact of two similar substances of 
different densities ; for the less dense must necessa- 
rily neiitr.ilise the effects of an equivalent portion of 
the particles of the more dense, so as to prevent 
(heir being concerned in producing any contracti- 
lity in the common surface : and the remainder, 
actiitg at the same interval as when the substance 
reniaincd single, must obviously produce an .clfeet 
proportional to the sipiare of the number of particles 
concerned; that is, of the difference oi’ the (knsi- 
tics of the substances, 'riiis effect may be cxpi ri- 
mcntally illustrated by introducing a niiniiti* quanti- 
ty of oil on the surface of the nater contained in a 
capillary tube ; the joint elevation, instead of being 
increased, as it ought to be accouling to Mr Laplace, 
is very conspicuoic'^ly diminished : and it is obvious 
lliat since the eapdlary powers are represented by 
the squares o/‘tIie density oi oil and of its difference 
from that of water, their sum must be Jess than th<’ 
capillary. power of water, which is proportional to 
the square of the sum of the separate quantities. 

Upon these principles, wc may determine the con- 
ditions of equihhrinm of several different substances 
meeting iu the hame point, neglecting for u moment 
the consideration of solidity or fluidity, as well as 
that of gravitation, in estimating the contractile 
powers of the surfriccs and llieir angular situations. 
We suppose then three lujuids, of which the densities 
are A, 13, and C, to meet m a line situated in the plane 
termination of the first: the eontraetile foies of the 
surfaces will then be expressed by (A — II)-, (A — C)', 
and (B — C)-: and if these liquids be so arranged as 
to hold cacli other in equihbriuni, whether with or 
without the assistance of any external force, the 
equilibrium will not be destroyed by the congelation 
of the first of the liquids, so that it may constitute a 
solid. Now, unless the joint surface of the second 
and third coincides in direction with that of the first, 
it cannot be held in equilibrium by the contractility 
of this surface alone ; hut supposing these two forces 
to be «o combined, as to produce a result perpendi- 
cular to the surface of the first i^ubstanee, this force 
may be resisted by its direct attraction; the forces 
which tend to cause the oblique surface to move 
either way on it, balancing each other, and the per- 
pendicular attraction being counteracted by some 
external force bolding the solid in its situation. 
Consequently the force expressed by (B — C)*, re- 
duced iu the proporticfn of the radius to the cosine 
of the aaglei mast become equal to the difference* of 


the forces (A — B)* and (A — C)*, and if the radius be 

n 1 -4 . 4, (A^C)MA— B)2 

called unity, this cosine must be - 


SAB— gAC— A— (B-f C) 


which is 


(B — C)-' ■" B— C 

the excess of twice the density of llie solid above 
the sum of the denbitic*? of the liquids, divided by 
the difference of ihcso densities : and when there is 
only one liquid, and C = 0, this cosine becomes 
g A 


B 


■ 1, vanishing when g A = B, and the density 


of the solid is half of that of the liquid, the angle 
then becoming a right one, Clairaut long ago in- 
ferred from other considerations. Supposing the at- 
tractive density of the solid to be very small, the 
cosine will approach to — 1, and the angle of the 
liquid to two right angles: and on the other hand, 
when A heromes equal to B, the cosiiu' will be 1, 
and the angle w'ill be evanescent, the Mii l.u t* td‘ the 
liquid coinciding in dircetion with that of the solid. 
Jf the density A be still 1‘urther increased, the .'.ingL 
cannot undergo ai\y further alteration, and the ex- 
cess of force will only tend to sjirctul the liquid 
more rapidly on the solid, so that a thin film would 
always be found on its surface, unless it were re- 
moved by evaporation, or unless its rorniation werr 
])revenied by some unknown circumstance which 
seems to lessen the intimate nature of the contact 
of liquids with dry solids. For the case of glass and 


mercury, wo find -j- about jl, and the cosine — 


which corresponds to an angle of 1 : and if wc 

add a second liquid, the expression will become 

— C 

— which will always indicate an angle less 


than 180"’, as long as C remains less than 1, or as 
long as tlie liquid added is less dense than glass. 
There must, therel’orc, have been a slight inaccuracy 
in the observation mentioned by Mr Laplace, that 
the Kurfiica* of mercury contained in a gla.^s tube be- 
comes hemisphericiil under watei : and if we could 
obtain an exact measurement of the angle assumed 
by the mercury under these circumstances, wc 
should at once be able to infer from it the compara- 
tive attractive density of water and glass, which has 
not yet been ascertained ; although it might be de- 
duced with equal ease from the comparative height 
of a portion of mercury, contained in two unequal 
brandies of the same tube, observed in the air and 
under water. The cosine is more exactly — .73/5, 
in the case of the contact of glass and mercury, and 


= .265, whence — = - —g , which is a dispro- 


portion somewhat greater than that of the specific 
gravities ; but it must probably vary with the various 
kinds of gloss employed. 

There is also another mode of determining the 
angle of contact of a solid With a single liquid, 
which has been ingeniously suggested by Mr La- 
place ; it is derived from the principle of the invari- 
0 


roliesion. 
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Coherion. ability of the curvature of the surface at a given ele- 
vation ; and its results agree with those which wc 
^ already obtained, except that it does not ap- 

to be applicable to the case of more than one 
'0 contact wdth the given solid. Sui)posing a 
cupillai^ube to be partially inserted into a liquid, 
if we imagined to be continued into a'similar tube 
of the liquid, leavingji cylinder or column of indefi- 
nite length in the common cavity ; then the action 
of either tube, upon the liqpid immediately within it, 
will have no tendency either to elevate or to depress 
the column: but the attraction of the portion of the 
tube above the column will tend to raise it with a 
certain force, and the lower end of the tube will ex- 
ert an equal force upon the portion of the column 
immediately below it ; and this double force will 
only be opposed by the single attraction of the li- 
quid continuation of the tube, drawing down the 
column ariove it; so tliat the w'cight of the column 
.'.UNjiLMdi d .vill he iis the excess of twice the attrac- 
tive force ol lhe solid above that of the liquid. Now 
two |)Iat('s of' the solid in question to ap- 
proac h veiy near each other, so that the elevation 
may he very great in comparison with the radius of 
curvature of the surfac e, which in this case may be 
considered as uniform ; the weight suspended will 
then be simply as the elevation, w'hich will be the 
measure of tlie efficient attractive force, and will 
vary with it, if' we suj)pose the nature of' the sedid to 
var 3 , the radius of curvature varying in the inverse 
ratio of tlie elevation ; but the radius of curvature is 
^0 half the distance of the plates, as unity to the nu- 
merical sine of half the angular extent of tlie surface, 
or the cosine of the angle of the liquid, so that this 
cosine will be inversely as the radius, or directly as the 
elevation; that is, as the efficient attractive force, 
which Is expressed !)y 2 A — 15, becoming iz — 1 
when A vanislics, and consequently being alwmys 


equal to ~ '^6 have already found from 

other considerations. If we wished to extend this 
mode of reasoning to tlie effect of a repulsivo force 
coiinleraeting the coliesion, we sliould only liave to 
suppose* the diameter of the tube diminished on ClvIi 
side by tlic interval w’hieh is the limit of the repul- 
sion, tinee beyond this the repulsion could not iiUer- 
fere with the truth of the conclusions, for want of 
any particles situated in the given directions near 
enough to each other to exhibit it: and within the 
stratum more immediately in contact with the solid, 
the forces may be supposed to balance each other 
by continuing their action along its surface until they 
arc opposed by similar forces on the outside of the 
tube or elsewhere : and indeed such u repulsive stra- 
tum seems in many cases to be required lor af- 
fording a support to the extended surface of the li- 
«]uid when the solid does not project beyond it. It 
may also be shown, in a manner nearly similar, by 
supposing the cofumn to be divided into concentric 
cylinders, that the superficial curvature of the liquid 
will not affect the truth of the conclusion. 


Section III — Forms of Surfaces of Simple Curvature. 
We may now proceed upon the principle, admitted 


by all parties, of a Iiydrostatic pressure proporiioiral Cohesion; 
to the curvature of the surface of the liquid, which 
is equivalent to a uniform tension of that surface, 
and which either supports the weight or pressure of 
the fluid within its concavity, or suspends an equal 
column from its convexity, whether witli the assist- 
ance of the pressure of the atmosphere, or more 
simply, by the immediate effect of the same cohesion, 
that is capable of retaining the mercury of the haro- 
meter in contact with the summit of the tube : and 
on this foundation, we may investigate the properties 
of the for ms as sumed by the surface ; first consider- 
ing the caseTof simple curvature, which are analo- 
gous to some of the varieties of the elastic curve, 
and next those of the surfaces having an axis of re- 
volution, whiclvwiil necessarily involve us in still 
more complicated calcul.itions. 

A. Let the hri^ht of the curve at iis orifm be a, 
the horizontal absciss Zy the vertical vrdinale ijy the sinr 
of the angular elevation of' the surface Sy the verged 
sine 11 , and the rcctaugle cotitaiucd bif the ordinate 
and the radius of simple curvature r ; t hen the area of 
the curve xvill be rSy and y — [d^ -|- 2/ti). 

The fluxion of the curve z is jointly as the radius 

of curvature , and as the fluxion of the angle of 

d 


T 

elevation, which we may call tv, or - d:u, and 

d 

dr = (I — s') d^ ( I — 6-) ^dic; but,^/(l — s-j 

du» =: d^, consequently cLr z= - d\, and ,yd.r, the 

fluxion of the area, becomes equal to rd.y, and the 
area itself to rs. In order to find y, we have tly 
r T 

^d- =: 5 du? = - du ; whence z/dy =: rdv, and 
d d 

Qrv -f attf y becoming equal to a when v vanishes. 

It may also be immediately inlerred, that tlie area 
of the curve must vary as the sine of the inclination 
of the imrfaee, from considering that, according to 
the principles of the resolution of forces, the tension 
bi'ing uniform, the wTiglit wliich it sujiports must be 
proportional to that sine. 

Scholium. Tlie value of r for water at common 
temperatures, is about one hundrcdtli of a square 
incli, according to the results of a variety of, expe- 
limeiit^ compared by Dr Young ; or more correctly, 
it wc adopt the mure recent measurement of Mr 
(lay-Lusii'ac, .0115: for alcohol Mr Gay-Lussac’s 
experiments give r = .OOI-T ; and for mercury r = 
.00.51. Dr Young had employed .005 lor mercury, 
a number whicli appears to be so near the truth, that 
it may still be retained for tlie greater convenience 
of calculation. Hence in a very wide vessel, the 
smallest ordinate a being supposed evanescent, and 
y = fj (2rT)) ZL .1510 tjv, the height of the water 
rising against the side of the vessel, when v = 1, will 
be .1510 ; and the utmost height at whicli the water 
will adhere to a horizontal surface, raised above its 
general level, will be 2 Jr =: .214s5. For mercury, 
y becomes, in these circumstances, J (.0102t) = 
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.101 V, anti if « = .735, v = .322, anti the depres- 
sion of the surface in contact with a vertical surface 
of glass becomes .0573 ; and again when v = 1.735, 
as in the case of a large portion of mercury lying on 
a plate of glass, the height y is .133 : and if the glass 
had no attraction at all for mercury, v would be- 
come 2, and the height .1428. The actual tension 
of the surface of mercury is to that of water as 
.0051 X 13.0 or .06'93G to .01 15; that is a little more 
than six times as great ; while the angle o( contact 
of mercury with glass, which is more attractive than 
water, would have led us to expect a dlsnroportion 
somewhat greater. If we take a mean ol these le- 
fiults, and estimate it at seven times, the value of 
will be reduced, by immersing mercury standing on 

glass into water, in the ratio of - X V since 


the buoyant effect of the water increases the value 
of r, so that V (2^) will be .Of) ; and the angle ap- 
proaching to 180°, the height will be about .127- 

II. JV/icu the cmrr is infiniic the absciss x becomes 




Jxonin^J'rom the greatest ordinate ^ = 2 r ; and the 
excess of ike length of the curve above the absciss is 

2 Vr— /). 

d,i’ 

In this case, a being = 0, ;/- = 2rv : but ~ = 


\ — t) 1 — V 2r — 2rt) 

s ' ’ V(2r — tt )' ’V(4r — 2rvjj (2rv] 


d. . and, bv the common rules for finding 

V(4r— ;y^)y 


- . 2r --- 2 Jr — J ('%r — yu) 

fluents, * = — — HL - -- -- ^ ^ + 

J — y^) ; which vanishes when ^ z=.^ J r: and 

for the length of the curv«i‘, since = i z= 




subtracting tlie former 


Iluxional coefficient from this, wc iiave 

for the fluxion of the difference ; and tlie fluent of 
this is — ^(4r — //-). 

Coro/lari/ 1. Hence, where the curve is vertical, 
we find . 1 * = .5328 Jr : and where the inclination 
amounts to a second, a = 11.28 Jr ; for example, in 
the case of water, Jr being .107^^ the latter value 
of X will become 1.21, and the f(n\ier .05() : so that 
the surface must be conbidered as sensibly inclined 
to the horizon at the distance of more than an inch 
from the vessel, but scarcely at an inch and a half : 
and for mercur}', these distances will be tw'o-thirds 
as great. This circumstance must not be forgotten 
w'hen mercury is emjdoyed/or an artificial horizon ; 
although, where the vewel is circular, the surface 
becomes horizontal at its centre ; and in other parts 


the Inclination is materially affected by the double Cohwiw. 
curvature. 

Corollary 2. The form of the surface coincid-s 
in this case with that of an elastic bar, or a sir .dp: 
spring, of infinite length, supposed to be bi*:sit by a 
weight fixed to its extremity ; since the cn*' mature of 
such a spring must always be propo/Ti'onal to its dis- 
tance from the vertical line -pissing throug^. Um 
weight. We may therefore deduce from this pro- 
position the correction required for the length of a 
pendulum like Mr Whitehurst’s, consisting of a heavy 
ball, suspended by a veiy fine wire. Now the radius 


Mac 


of curvature of the spring is (Art. BiiiDcr, 


Prop, Cl); the modulus of elasticity, of which M i'^ 
the \veight, being for iron or steel about 10,000,000 
feet in height; and since 80 inches of the wire 
weighed .3 grains, the llnckncss a, supposing it to 
have been | or of ibe breadth, as is usual in win* 
flattened for hair springs, must have been about , 
of an inch ; the weight J ' was 12251 grains : and tlie 


weight M of ten million feet must have been x 


12 X 


10000000 grains ; 


consequently 


Man 


X 10000000 1000 

80 X 12251 X 375 X 875y 12251 X 375// 

4591 ”’ analogous to -in these proposition^; 

consequently Jr = • 'j, ; and tlie whole value o( 
J (4.r — //-) from y ■=, J r to // =: 0, is j’, of 
an inch. Now suj)jiosing the spring to have beer 
firmly fixed .at the axis of vibration, the excess 
of its length above the ordinate w'ill always he 
measured hy 2 J r — V (4r — 7 /-) ; but J (4r — 
y*) = J 27-r) = Jr J — 2v), which 

IS the cliord of the supplement of the arc of vi- 
bration in the circle of which the radius is Jr — 
,Y. ; and the ball will be dr.awn above its path to a 
licighl equal to the distance between this circle and 
aiiotJicr of twice the diameter, touching it at its 
lowest point: but a perpendicular falling from this 
point on the wire would always be found in a (aide 
twice as much curved as the first circle, and if it 
were made the centre of vibration, the ball would al- 
ways be raised twice as fur above its original path as 
the distance between the first circle and the second, 
which is the measure of the effect of the curvature ; 
50 that the pendulum must be supposed to be short- 
ened half as much a& this ; that is, in the present in- 
stance, of an inch: If however the sjiring 
remained in Mr Whitehurst’s experiments, at li- 
berty to turn within the clip, and was firmly fixed at 
a coririderable distance above, the variation of the 
length must have been only that w'hich belongs to 
half of the arc of vibration ; that is, one fourth as 
great as in the former case, since the versed sine is 
initially^ as the square of the arc ; hut since it would 
affect the spring boUi above and below the clip, it 
would be doubled from this cause, and would amount 
to of an inch : scHthat the true correelion would 
be liable to vary from .00735 to .0()3(i7, according 
12 
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to the mode of fixing the ftut fliince (bis erfOJt 

must h^ve affected both Mt ^hiteIiotvt> Bendidiims 
an equal degree# and ihe i'esult waa deaueed f)rom' 
ifference,^^d not, the ^'roportiOn of the lebj^ha# 
from any inaccuracy ooL thifi account The 
rninwal^i however sufiiciently prevea the neoesaity 
of attenubig e^ct of dinerent inodes of fixing 

the spring, in ^oKi(;rJ^at no variation mfly be made 
in the different ex^^Ihmta c^tnpared without a pro- 
per correction, ewtici^ of such a wire, as 

Mr Whitehuirat employedocould not have proditcei 
any sensible error, by co^op^ating with the force ol 
gravitation, since it did not ar^unt to one two-mil 
liontfi part of the weight of ih^l^ll. 

C. T/ie relation of the' ordinaie\md ahem n >c 
generally expressed by means of an 

When the curve is concave towards the absciss 
throughout its extent, the ordinate may be compared 
with the lengths of hyperbolic and elliptic arcs, as 
IMaclaurin has sliown with respect to the elastic 
curve (T'lujwns^ J 928): but his solution fails in 
the more ordinary cases of the problem ; and even 
where it is applicable, the calculation is very little 
facilitated by it. Segner has made use of two dif- 
ferent forms of infinite series, each having its peculiar 
advantages with respect to convergence in particular 
cases, and other forms may be found, which will 
^sometimes be more convenient than either of these. 

dx 

The value of tlie cotangent being in general 

2r — 2n) 

^ — 2;t) f 

* 

, wc may retain ci« 


f,fi 4.y - 

y*' V (i/'y— w) ” V 8 'B-e 8.«.4 

by substitution we have x =: ^ + 




Cohesion. 



2. If we reduce 


into a series, we 


,J(yy—aa) 

4 /' ob\— i , , I . 3 «* . 

have (I ) =l + i — + + 

V VB/ * y* ^ 4.2 • ^ 


^ + . . . , and 


— -i. 2r + aB — *,5/y 


8.2.3 ■ ' dy T' V (IX!— BB) 

C + r 7+r2-7 + *--)- Then, for the 
fluents, 


1 — II 


V (ec — BB) 

HI 

i}b 


HLi-;p.4te^i). = L; 

C + V (no — BB) 


B -J (oo—BB) 

V 

V (cc — ;/;/) 


['Iv ^ uii) 

2r — yyjjr an 

(ir —yy + na) ' V (BB rr "" ) 
ihcr of these fractions, and expand the other by 
means of tlic binomial theorem. 

1 . In the first place, making 4r -f a- = wc 


%cc 


L; 


have (I - — b') 
- t. M 

.S.2.3 ' c' T 


c ^ 2 

. , and -r- = 

Ay 


r + 

/•3 ^ 


■(f+i 


^ .L 
^3 ” j o 


4.2 


c’ ^ 


+ 


4.2 


£ 


+ 


4.2 

2;r+a a 

>J(BB—^) 

/ 'J(bb—< 

) 


>J(bb—i^i^) 

Now, in or- 


der to finil the fluents of the s^orate terms, we 
have =>t {y+VC.yy-o«]) s 

and calling this logarithm 


A/ 


"0 


fy^ ,j(cc—yy) 2c cyy 

"^(“4:^7 + s' ( o'—b-) 

r ly = f_J_ . -i -L.^ 

J y'' s' ( 00 — yy) \ (ic'-y’ 240“^ i(ic''^V 

1) 

. V (c* — ~ L ; and by combining these 

fluents we obtain a second series for x. 

3. These series may be employed with advantage 
where the initial ordinate is very small, tlic one 
being more convenient for the upper, and the other 
for the lower part of the curve : but where the ele- 
vation a is more considerable, the form of the curve 
will be more readily determined by means of fluents 
derived from circular arcs. Beginning w^ith the ex- 

pressions ^ and / = a® + 2n., we 

may seek for a value of x in terms of n ; and since 

rdv 


= 2rdr, dy = - dt, = and dx=: 




L; 


nlr 




r,f A'/ _ A.y'' -'nY" , , 

Jl J (yy—mr) “ V<^ ~ “2 '■ ' "’iS / ■ 

(B"-<n + nnd 


may then be expanded into a series of integral 
powers of ^ and the fluents may be found by means 

'-se 


\ ji.. m. PAiix 



!18 
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of mttcli V IS thev««'Bed sme ; J-j- = s— w ; J -j- 


COHESION. 


( ” ® o\ • ® J __ 

i-4*.V* + 8-*“’’/7-= ,y 

( V- 5 5 \ .5 „ , /•wMw 

T -ii • *” + 15 • *)— fs- 

X 4? 8*6 8*644 8*6*4'*J2 jT ‘ y ^ ' 1 / Td 

f 


■'■r^dP-o’ ^nr^< ‘’y+ 

Si^cy* -f- ^ S: ^9 

+ - ,- P^>/ + (h^+t^i^y^ 

+ liP^ 4- 6^)^ ’ + • ^ ; ttnd hence^by ^^uiiipar- 

r 


. 7 . 5 ..^ 

« + — ;r-r-r • low. 


8.6.4.2 

4. Another series may be obtained by the expan< 
1 . . 1 


• *=^/= (T+aa)!- *' * = 


'LA, 


eion of 


V (Sv—w) ^ (2 11) 


(1 + ; Mji/in a similar manner we may 

detb^:.?pe the^jrfffiequent coefficients ; but the cal- 
culatmA'k fiZroewhat laborious, and has no particu- 
lar advantages* 

6. We may still more readily obtain a similar series 
for y in terms of the powers of .r with constaiu 

coefficients; calling and making t’=:bx + ex' 

+ H wlience y =.a +^bx* + {ex* + ^dx^ 

fluxions belonging to the series (y^ — «“) + •••» areayyilr = ax -}- 


(1 + i ^ + Yg| j «> + ...), whence 

V Sr yy—aa 


[y^ — dy, (y- — dy ; and the fluents of 


rt 


V(i+«) 




3./ 


and 


— V — \ * S4*cx® — . , 


4- ij i V + . . ; consequently 


these arc HL (y + J [y— a*])=L ; ^yj(y^—a*) 

--Sfl*L; (iV^3r*-a^J + go®)i/^/ (/-«*)+ + »« <* = iV + 3i*cx» + ... a 

L : which afford a result somewhat resembling + • • • • hence we have the equation 

0 ax 1 1 * 

that which is deduced from the first method. — l Jx® + — — 0 x^ 4 ...* = 

y 29 3t * 4**5y* * 

5 . We may also express x in a series of integral 71^5 
powers of y only, if wu suppose it to begin at some . bfx + cx + ax'* + * . . 

point in which the curve is inclined to the horizon/ 
where the lieight is y, calling it ut other points ^- 4 ^ • 

dx 

and making j- = r= « + *>/+ +•.•; we have j ^ _ 1 ^ ^ ^ d = -- c + 3 b^c 

^ r ».3r 4.5r 

thenx=/3 + ay+ Jcy® H , and the area _ 3 ^5 , 

i/(? + y) ^ + • • • H- Iggjg necessary to enter into any further 

1 ,» 1^4 1 ♦/> 4-r dettfil of the.>e Tesults, Qs w c liuvc 0 tablc, culculsil cd 

+ O + * • • ’ ““** ^ ” by Scgner, with Ids son’s assistance, which is sufli- 

J J cient to afiord us a gtM'.eral idea of the forms of the 

(Prop. A.) ; but j= * ■ j - v 4 which curve in different ciixumstaiicTs. The unit of tiiik 

v(dx + dy ) V (1+^’') table is the quantity wliich Scgner calls the mo- 

may be developed by means of the Taylorian theorem dulus of capillary attraction, and which for water is 

d( 0 A) d’lizA) IP '^^7^ The table begins with the extreme or- 

f (A + H)=fA + -i^ • — 4-**‘7 dinate, where Uie curve is vertical: we have, then 

^ the least Ordinate, a ; the greatest ordinate, where 

taking A = a, and H zz by + whence the curve again becomes horizontalj and the absciss 

H* = bY + + (24rf+ c^)y* + . . • corresponding to the extreme ordinate and to the 

' H* si’y + 36*cy^ + • . .; fconse«,Viently rs —rfa . , , S*''®*^®** ordinate. 

'= ./iT+^ + i ■ ('S' + 

+ + •••) . i 


Cohesiim* 



Cokefiion. 


d ^ pfESIGN . 


Extrm 

1 Ordinate. 

Least , 
Ordinate. 

OmuiM 

Ornate. 


9^ 

100.01 


80.99 

90d)l 


79.99 

80.01 

70 ^ 

ram 

70.01 

60 

fi9i9S- 

60.00 

50 

49.98 ^ 

V0.02. 

45 ^ 

H.98. 

4£.02 

40 

39.97 

40^2 

‘jr> 

34-97 

1 ssma 

so 

29.96 

30.0l\ 

25 

24.96 

25.04 

20 

19.95 

20.05 

IS 

14-98 

15.07 

10 

9.90 

10.10 

9 

8.89 

9.11 

8 

7.87 

8.12 


1'cnmnal I cause it to exhibit an equal pressure, whatever < oi)rsioli/ 

itSISliIr I the direction of the section to which it belongs may 
be; and the citrvatures of the sections perpendicu- 
lar to each other will either cooperate with, or coun- 
teract each other, accordingly as the convexities of 
both arc on the same side, or on the opposite sides, 
of the surface. But the simple consideration of the 
tension, supporting the weight of the parts below, or 
the equivalent pressure in a contrary direction, will 
at once afford us the equations necessary for the so- 
lution of the problem, without any immediate refer- 
i ence to the curvature in question, 
i ^ surface of revolution may he dc-^ 

termined by means of an infinite series^ 

The fluxion of the weight or'mass of the parts, 
contained within the cylindrical surface, of which x 
is the radius or absciss, and y the ordinate, being al* 
ways proportional to^xdx, and the fluent to f^x(\x\ 
and the extent of the circumference supporting it 
varying also as .t, and the contractile force being di- 
minished, when reduced to the direction of gravita- 
tion, in the ratio of the radius unity to the sine of 
tlie elevation .9, it will always be proportional to xs ; 
so that we have the general equation /yjdj: = mxs^ 

Now if we suppose y incomparably greater than x, 
and the surface extremely minute, the variation of 
y may be neglected, and we have in tliis case^^jrdc 
= and supposing also 1, and the curve 
vertical, =z mx, and xzm ; x becoming also 
equal to the radius of curvature : but it is easy to 
perceive that the height y must be twice as great, 
for any value of x, ns in the case of a simple curva* 
ture, since each portion of the circumference has 
here only to support a wedge, which is only half as 
heavy as a parallelepiped of the same height ; so 
tliat 7 jyx will be equal to yx in Proposition A, and 
m = r. 

In order to obtain a series for finding y, from 
the equation ^xdx = vixs, we may put the tangent 

i = ^ = + cr’ -p . . . , whence y = a -[*• 

^6x^ + J + • • • • and ^xdx = iax^ + 

6x*' + cx® + ~ dx^ + and tlie vidue 
2*4} D«o 

of 5 = '/77"^#7x being expanded into a scries, as in 
Proposition C. n C, calling or ~ , y, wc find s =: 
i fyx^xrzihx + cx^ -f dx^ + ex’’ -f . . . . 

X 

+ f fi* • 5 A*c x'' + . . . , 

— W x' — ... 

« 

consequeijtly 6 = Jya = ~, and a = -^ = 2r5, and 


.01 .000001 
.01 .(Hxxm 

.01 ' .000003 
.01 .000004 

U)2 .000007 

.02 .00001 
.02 .00002 
.02 .00003 

.03 .00004 

.03 .00006 
.04 *0001 If 


4 

3 

2 

J.9 

1.8 

1.7 

1.6 

1.5 

1.47 

1.445 

1.428 

1.418 

1.4142 

1.4142 

I. 4142 

J. 4142 
1.4142 


6.85 

5.83 

4.79 

.3.74 

2.64 

1.41 

1.27 

1.11 

.94 

.75 

.50 

.40 

.80 

.20 

.10 

.01 

.001 

.0001 

.00001 

.000001 


7.14 

6.16 

5.19 

4.24 

3.32 

2.45 

2.37 

2.29 

2.21 

2.13 

2.06 

2.04 

2.02 

2.01 

2.003 

2.000 

2.0000 

2.0000 

2.0000 

2.0000 


.101 .001 
.11 .002 
.18 .003 

.14 .004 

.17 -007 

.21 .01 
.26 .02 
.37 -06 

.65 .22 

.71 .27 

.79 .33 

.91 .47 

1.10 .65 

1.40 .96 

1.64 1.18 
1.86 1.44 
2.24 1.82 
2.92 2.49 
5.22 4.80 
7..52 7.09 
9.82 9.39 
12.12 11.70 
14.43 14.00 


It may be observed that the last six values of the 
least or<linate are in geometrical progression, while 
the absciss increases in arithmetical progression ; 
till' (liftcrence of the abscisses 2. 3, being the hy- 
perbolical logarithm of 10, which is the ooro- 
^ inon multiplier of the ordinates. Although the table 
’appears to be generally accurate, yet we cannot 
always depend on the last figures : thus the ultimate 
(liiference of the two last columns is made .43, while 
it ought to be .53 (Prop. B. Cor. J). Jt is scarcely 
necessary to remark, that if we look, in the fourth 
column, for half the distance between two parallel 
planes of glass, in a vcrticid. position, the first and 
second columns will give us the height to which 
water will rise between them, where it touches the 
glass, and in the middle of tie interval. 

Section IV.— -Sauces q/’ DouMe Curvature, 

Wlien the liquid is contained in a tube, or when 
it forms itself spontaneously into a drop having an 
axis of revolution, it'becomes necessarytei (wpsider 
the effect of the tension in a direction transverse to 
that of the principal section; since the curvature 
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■ILj. 

3^.6 


2.4.6*^ 


»-s?^.+ 


8.4 OS 


jr_ 1 , 652 

“ 2.t*.6».8%10^ " S.4.6*;82 :io ^ ^ t 


~^4.6 8*,10 




3.4.6.8 


■* ^*97 

"* "*■ £4.^.T.Td^ '*' 

59855 70522.5 

2 4.6.S 10*.13^ “^2.4.6.8.10.12^* 

J7325 -1 , 945 

2.4.6.8.10.12 ^ 2.4.6.8 10 


2.4*.6s7. 12'.14 


1S03034 

2.4.6.8*,10^.12*7J4 2 "^ + • • 


2.4*.(K. 14^.10 ■ 


SS9413 


2.4.6S'.«»..14S.I6 


series „—•!• — 


4 3.5.7 


2.4 6 ^ 6 ' iTel ' **“* *’'® 

numeri^ coefficients in general niiear to be wholly 
m^pftble of being rtduccd to any simple iorma It 
^1 be convenient for calculation to form tables of . 
tfie logarithmic values of these coefficient^ which 
may be continued, by means of successive diSerena 
te^, for as many terms as are riqmsite for any prac- 
tical piu^ose. Tlie indices, with lines drawn over 
them, aie W be comnd^fred jas negative numbers. 

S' 


4sc( ao6«w^’' yis^j- 

. +J1; 0909100^^* 

-i-su 7i6«g8r^, +^,1*^** 

+ J. 0854574 jf<ae 4 + ( 3 . 8927«>uO,js» 

18e£^4^V 5i8&7080eV 

+ ^ 0581961 ^ -- 4 . 4 . 8^59831 jV 

+11.18979768 y6*«* fX 9855885 

. +18, ^776288 yv*/ +6: 9727^ jV* 

f +||r 0182862 ?y' • +7: 82t y«x‘* 

+18. 4619886 / +I1: 57 oV^ 


41800 

2.4.0‘.8*.. 12^.14^" ■*■ 


+18. 4819856 
+21. 81«4i^ o‘®#« 

+^^87587^** 

+ ^ 6875174 yV 
+ 4. 6482413 y*!® 
+^ 4694937 yV 
+^ 1456695y’*>® 
+ 8. 7008651 g®*« 
+ ^ 1 510234 yV^ 
+ n. 5060209 yV- 
+ 13. 781 1595 yV“ 
+ ^5. 9774...y'»jc»« 
+ ^, 1026... y“x** 

+^. 100 y'*x** 

+20. If) y‘’x2® 


+ 8. 57 yV* 

+^ 27-.... yV® 

+11.97 yV» 

+12.77 5^*4*" 

+ ^.)6-'x® 

+^ 5917600 yx* 

+ % 4368580 y*x« 
+ 4. 9595058y*x* 
+ . . . b^iP 
+^ ‘i576767qa» 
+ 3. 349851 4 y^x* 
+ „.)5V 
+(3. 1657913 yx* 
+ ...)6“*'^ 
a • • 




^ 2779888 . 

2 4*.6*. . 16^.1 8 ^ 2.4.6''.8*’. . 16».18^ * ”* 

I ^ 1 ^ ^ ^ 22941328 

2 . 4 *. 6 *e . 1 8*-20 ^ 2lt^^8rT l8%20 ’ 

We mujr here observe, that the numerical coeffi- 
cients of the highest powers of h fotn the series 

7 6 3 .a. 7.9 8 4. . , 

2.4 2.4.6 2.4.6.8 g ‘2,4.6 8.10* 6’ rahoofthe 

successive terms of both continually approaching 
to equality , and those of the next in order the 


Logarithmic CoeJUctents of the Value of the Otdt- 
note y* 

yssf-- "1+0 6989700 +-i 7958800 

•- y J +^ 5337080 yx* 

+^. 4948.500 yx* +^ 93 30043 yx® 

+ 9385474 yV +_2; 1 513165 y x 

+ ^ } 323674 y=’x® +4. 17091 50 y V 

+ 7. 1323671 yV + S. 08 . . yx'‘ 

+ 10. 9740048 yx'® +7. 87 y®i'* 

+^. 6817488 /x'-’ +■§: 51 y 

+ H. 2735087 yV+ +^35.. . y"i 


ys=[~]+0 6989700 

+T, 4948.500 yx* 
+ jk 9385474 y*x® 
+ ^ } 323674 y®x® 
+ 7. 1323671 yV 
+ 10. 9740048 yx'® 
+^. 6817488 /x'-’ 
+ H, 2735087 y’x** 
+ n. 7629636 y^x'® 
+ 19. 1609036 yV“ 
-j- .. . ) 6x* 

+£. 0969100 
+J. 5406074 yx* 
+J. 6482418 yV 
+^ 5486749 ^x® 
+J. 2918175 y®x< 
+ 7. 9049851 y®*!® 
+ 8. 4062959 y«x‘* 
+^. 8090509 y’x'-® 
+|1. 1235822 y»x‘® 

^ +13^9576 .. .y®x'* 

+i6. 6176 . . . y5®x*® 
<>0" ••••?“*** 


+|^«37....y‘?x** 
• +21 60 .... y‘®x*® 


+ 10, 18 y x‘^ 

+ . a . ) 5 T 

+'^ 5917600 
+_2. 6709412 yx-' 
+ 2. 1056838o*x* 
+^.)5V 
+^. ’4368579 
+ 2. 4959794 yr 
-j- . . . ) 6®x“ 

+(2. 3119193 

a • 


+23. 5 

+ ...)6*** 



, - . , o n ESI m 

ion eoHtain- roH, ^nd^i wben we recollect that in the method Cohnimi. 

. t ^ • T> 1 ^,f T _ _i f_ 1- 


eoiiMto>^ E, The elevtttknur Apti^'oM eetftatn- rora, Indeedi recollect that in the method 

55^ ed, in' a given, i^iie watf U mermg the employed MMr Bouvard, under Mr Laplacc’e di- 

;--V « / ‘ - ‘ ^ rectio^, tnetudius of curvature of each oftbe email 

"“N ■ oiTtbe. portiona, into which the curve has been cut up, has 
' ttfSMMFadrt. ^‘»,’ibe elevi^ or depreialan-of Jbeen determined from die ordinate at tlie beginning 
' of tbfi tltjaid et'de ppi^ df pnttedt with of the portion, it w obvioui that the curvature thus 

' ,aa dquiat^ of, a s, ; ibuhd iiiugt,be leu tban.the truth, and that in order 

A 4,4 . , «Mfro» *1>« w wssy de- to obt«il>iy required etwature .of the whole aur- 
-teimpe or depi^oii astSifft' face, the depeasion must be increased in the same 

lu^liS^d of: the revoniob of proportion ;, and thewi ia no ready way of appreciat- 
■ ' ' .1 ; ■ 1 ,^ ' B : * a U* the amount af this error. Dr Young had before 

'scries, wlibih,.^ve.'il8 the value 4 = "T' * t“ -X 4 * *T attempted to avoid it, in making an estimate of the 




But canvenient to wshme 

pjoyed, IS 

value oPii ft little* less than and to find the cor- afterward 

A fion of tl 

responding value of s ; then siiicu df == Ad ^ + infinite si 

B^^d ^ + 5 C M i + a . a / tf we make A 4 + elements 

^2 from Mr 

3 B 6^ + 5 C 4^ + . . a = 2, we shall have Tr=-r » -0051 am! 

^ found in 

consequently the small increments of s and b will be it wfui coi 
to each other as 2 to 4, and we obtain the oorrec- . 729 ; the 

tion of 4 from the error of the calculated value of s : than the 

and if the calculation be repeated with the corrected q'hc vi 
value of {he second result will always be sufiici- cipally 01 
cntly near to the truth. although 

In order to judge of the accuracy of this mode inconside 
of calculation, which Mr Laplace appears to have Thustaki 
thought liable to some undefined objection, it will ,81^ 4 «^ 
be necessary to enter into the details of its different .0489 + 
elements, which will sufficiently show the degree of jg the m 
convergence of the series, and the greatest possible height of 

amount of error, teriiiine I 

Va/ues of the CoeffidenU of s for Tubes of different 

Diameters ft being .005, and s-=z*75. of the an 


D =: 2j; s 

= bxx 

+-6V X 

46Vx 

+AVx 

1.0 


7190 



.8 

15.#k ■ 

274 



.(j 

r>.7S7 

13.214 

200 


.4 

2.399 

.8556 

1.625 


.2 

1.2717 

.06311 

.0369» 

.0311 

.1 

i:'0638 

.01155 

.00486 

.00378 

Hence if 
4:=; . 

S 





‘ fouhd nwtbe less tfe|An,the truth, and that in order 
to obta(iil''^|my requited couture ,qf the whole sur- 
face, the accession must be increai^d in the same 
proportion : and 4ierief is no ready way of appreciat- 
ing. the amount df this error. Dr Young had before 
attained to avoid it, in making an estimate of the 
4«*iiOALui*e» by calculating for the middle of each 
.portion*; but from some, apcdddnt, the numbers of 
liis , tabic, published in 1807, are generally a little 
Mpo small, although tlic method, which he then em- 
ployed, is nearly the same as that which Mr Lajilace 
afterwards adopted ; except that for the lowest por- 
tion of the curve, Mr Laplace had recourse to an 
infinite series, applicable i^y to that part. The 
elements deduced in NichoTson’s journal for 1809, 
from Mr Gay Lussaq’s experiments, which are r — 
-0051 and s = .7358, agree better with tlie numbers 
found in Mr Laplace's table, than those from which 
it wfui constructed, which were r .005038 and a- = 
•729; the depressions being always a little larger 
than the true results from the elements assumed. 

The value of the ordinate y depeftds also prin- 
cipally on tl\e first variable member of the scries, 
although the subsequent coefficients are not so 
inconsiderable as in the determination of the sine- 
Thus taking x = .S, and 4 = 1.503, we have y == u -f- 
.818 '4ir^ + .99 + 2.97 4V + . . . = .01503 + 

.0489 + -0054 .0015 + [.OOOfij = .0714, which 
is the marginal depression, leaving .05f)4 for the 
height of the convex portion y — a. We may de- 
termine the effect of any small variations in this 
height, in the same manner as that of the sine of the 
inclination : supposing them to depend on a change 
of the angle of contact only, the quantity r remain- 
ing unaltered, it is obvious that q and x must retain 
their value, while y and 4 only vary ; and making 

Y = A4 + 3 B4^+ •..zzzb ^ we.have Y 1 4 

= d ( y — n) * d4. In the present instance, we find 
Y=r.()48.Q + 3 X *0054 + 5 X .0015 + . . . = .079 ; 
and supposing, as in the example suggested by Mr 
T.uplace, the variation of the height to be 

.003.94, which is 20' of Y, that of A wilTbe of 4, 
or .075, and the variation of the central depression 
a, .00075, which is somewhat less than one fifth of 
the alteration in the height of the convex portion : 
but in smaller tubes it is obvious that the variations 
of the depression a might much exceed that of the 
height of the convex portion- Nothing can be easier 
or more direct than this part of the escalation ; and 
it is remarkable that Mr Laplace should have con- 


0.3075 -7^48 +.0252 , iviiicn js 01 i, rnai 01 0 wm oe or 0 , 

-liw .72574-.Og65 ' / or .075, and the variation of the central depression 

AI 6 O !7J6(l(4!o254-h,00604t-0026] -00075, xvbich is somewhat less than one fifth of 

1.503 .72ll+.0240+.'004i + [-0010'J the alteration in the height of the convex portion : 

5!776 .7345 + ’o122+!o 024+.0007+[.0003] smaller tubes it is obvious that the variations 

14.004 .7449+.0040+-iE)Oa8+.0002+ [ 40001 ] of the depression a might much exceed that of the 

height of the convex portion- Nothing can be easier 
It appears upon, insj^ction of tliis table, that the or more direct than this part of the calculation ; and 
coefficients of 4ndorre always detenaine th% it is remarkable that Mr Laplace should have con- 
value of the quantity required, and'^eOe are easily^' sidcred the awkw'ard contrivance of building up a 


calculated with perfect accuracy, so that the error 
must always be far less than -i^, and in fi^t the ac- 
tual uncertainty nt^er exceeds 0€i|fe,;Whole, 

at least in the last four examples. Tl^iijlpPerdnceS 
of Mr Laplace’s approximatory calcufatioi^ from 
these results are incomparably'greater, so that we 
oannot Iiesitate to consider these differences as cr- 


curve, like the arch of a bridge, with fourteen blocks 
on each side, as possessing any thing like an ad- 
vantage” over the series in the determioation of this 
Variation. 

If ws^ish to find the effect of a small variation 
of the of a tube, , from D to Dct=D^ on 
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use for tlic interpolafiiio the formula - - = 1 0 — 1, 

a . 

C bting about 2,9 for tubes between 1 inch dnd }th 
of an inch in diameter, and being elsewhere easily, 
d •(bleed frt^ the depressions already known. For 
varmtiom df the cohesive power, and of its raeasuro. 
r, we may suppose the whole of the numbers of the 
table to be altered in the proportion of the supposed 
alteration of J}-, and the change produced by re- 
storing the diameter to its former dimensions may 
then be calculated like any other interpolation. Tficne 
is also a more comprehensive formula. 
to express the depression in tubes of all sizes with 

great accuracy ; it is this, ar- 


Cuh«Bi(ui 


D + 48D 




and Jt might cv^ be possible to shorten the original 
calculation by fit comparison of the series with, the /J* 
expansion, of this empirical formula^ , if it were' 
any fhrther imporcfince to facilitate the niode of 
putation. But for all practical purposes, it 
suiHctent to^collect the relsults already obtaipit^ Into 
a compgratiyie table, arranged in chraj^li^cal order: 
and it is remarkable, tliat 

without any mftterial except|WO>2tween the two va- 
lues afflignecl to each as nm the truth in Dr Young’s 
ffst table, the mean of tiyjSse values never differing a 
liousandth of an inch the result of the more 
^ect calculation,; j^ile the error of Lord Charles 
eikendish’s experifi^cnfs, notwithstanding their ge- 
nen^j^curad^^dmetimes amounts to nearly one 
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U NDER this head it will be proper to give a brief ac- 
count of the constitution of the Royal Mint, as well as 
of the different processes which come under the gene- 
ral terra Coinage ; for all these processes are conduct- 
ed under various checks emanating from the consti- 
tution which the legislature has thought proper to 
give this Royal Establishment. 

The Royal Mint attained its constitution of su- 
perior officers in the Idth year of the reign of Ed- 
ward II., and, with very few alterations, continued 
as then e^blished till the year ill 5, Of the al- 
terations in this latter year we shall have occasion 
to s[^ak hereafter. 

VientEs- Edward appointed Master, Warden, and Comp-^ 
^ishment troller, Kinga and.MfiUiter's Assay Master, and Kind’s 
■ 11“ Mint Clerk, befiides several ^ferior officers, whose duties 
will be mentioned hereafter. Previous to this period, 
we have very little infonhafion as to t*he System of 
coinage pursued at the various 


of -England had throughout their dominions. Tiic 
Rev. Roger Rudding, in liis valuable and laborious 
Ahnals ^ the Coinage of Britain and its Dependent 
cies, gives it as his opinion, that the 'rooneyers 
were in very earl^ the only a£Bcers employ- 
ed in the fabrication of the money. On the early 
Anglo-Saxon coins are found, besides the names 
of the monarchs, those of other persons, who arc 
with great probability, conjectured to have been 
the moneyers, because on the later Anglo-Saxon 
money the names of those ofiicars frequently occur, 
^jth the addition of their title of office. From the 
circumstance of their names being inscribed on the 
coins, it is reasonable to conclude, that they were 
responsible for the integrity of the money, and that 
likew^'tlh^ were tlic principal officers of the mint, 
bedbtsa i&TCrior officers would have given security 
to their superiors, whose names would have appeared 
on the money, as a pledge to the sovereign that it 
4 
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Coiiiige. wM duly executed. The iilence also of thlfi Anglo- 
Saxon laws, - and of Doontad^^ Booty as to ether of- 
. t^ers of the mint, whilst they so frequently mention 
\ tlN^raoneyers, greatly corroborates the opinion, that 
. tli^Wcre ^he only persons employed in the Anglo* 
Saxannd early Anglo-Norman mints, except, per- 
haps, octMMunad labourers; and it is observable, 
that, when in ^bareign of Henry L ihe money was 
so much corrupt^' a>/^qcaU ibr a sentence of the 
most excqiplary severit^n the offenders, the pu- 
nishment 18 said to have b^ inflicted upon moneyers 
only, without the least nol^e of any other officeil 
This was also the case upon u^imilar occasion in thq 
reign of Henry 11. 

Mr Rudding is unable to detcS|^e the exao^e- 
rlod when it became necessary to m& to aQmsrTO ™a- 
Dent superintending authority in the muS'TO ^event 
the bad practices of the moneyers ; but it is probable, 
he says, that such an officer was appointed between 
the 2Glh of Henry 11*, when the moneyers alone 
were punished for the adulteration of the money, 
and the 3d of Richard L, when Henry dc Cornhili 
accounted for the profits of the cambium of ail Eng- 
land, except Winchester. 

It is not improbable that this first warden of the 
mint was appointed for the purpose of collecting the 
revenue arising from the seignorage charged upon 
coinage of bullion. 

The object of the warden’s appointment might also 
extend to the inspection of the fabrication of the 
money, with a view to prevent the master andliis 
moneyers, or the moneyers alone, from taking any 
undue advantage of the king, or the public, by the 
adulteration of the coin. The most important of- 
ficer, however, upon the establishment of the mint, 
with a view to the maintenance of the standard pu- 
rity of the coin, is the king’s assay master : and there 
arc persons mentioned as holding this oflice in the 
6th of Henry III. As this officer had the assaying 
of all the bullion after melting for coinage, and after 
it was coined, it is obvious that the very existence of 
the credit and honour of the mint and sovereign de- 
pended upon the duties lie had to perform ; and such 
an officer probably existed from the earliest period 
of the fabrication of money, though our records do 
not accurately define the precise dace of his appoint- 
ment. 

The next officer of importance in the mint is the 
comptroller ; and the first whom Mr Rudding’s re- 
searches have discovered, held the office between 
r>th and 15th of Edward 11. His duty, distinct from 
that of the other officers of the mint, is to make out 
annually a roll, called usually the comptroil or comp- 
trollment roll, containing an account of all the gold 
and silver coined, and to deliver it on oath before one 
of the Barons of the Exchequer.. It is always written 
upon parchment, and forma a permanent record of 
the coinages of the .mint. 

The king's clerk and clerk cf the papers is ihe 
next check officer upon the establishment ; as king’s 
clerk, he acts as a check upon the whole process of 
the coinage, the saii^c as the warden and . comptrol- 
ler ; as clerk of the papers, he keeps a bq^ hf kcord 
of tile transactions of tlie mint. Of the Creation of 
this office we have not been able to find any record. 

These are the principal check officers of the mint, 


and, no doubt, were appointed as mutual chocks up- rointge. ' 
on each other’s integrity, and to watch over tlie in- 
terests of the kipg and other importers, of bullion 
into the mint. 

There is another officer upon the establishment, 
whose duties are important, but of whose origin and 
appointment we have not been able to find any no- 
tice. His title is, the master’s assay miister, and 
his <|^ty consists in assaying every ingot of gold and 
silver brought to the mint for coinage ; and upon his 
integrity the master and worker relics that no bul- 
lion shall be received into the office for coinage, but 
wh^*;? r.o.iiformable to the standard of the realm. 

' ^mr Rudeiing remarks, Vol. III. p. 1. that, at a 
very early period of the history of Britain, when the 
compiunication between its different parts was ex- 
tremely imperfect, it became necessary to establish 
mints and exchanges, not only in the chief city, but 
also in various other places, for tlie purpose of sup- 
plying the neighbouring districts with money to carry 
on their commerce. 'J'o this jnecessity alone sucli es- 
tablishments are to be ascribed ; and accordingly we 
find that, by degrees, aa the communication open- 
ed, the subordinate mints and exchanges sunk into 
disuse, and one fixed in the metropolis was found to 
be amply sufficiciit for the supply of the whole king- 
dom. 

Athelstan appears to have been the first monarch 
who enacted any regulations for the government of 
the mints. In his laws, which were promulgated 
about ' the year 928, he provided that one sort of 
coin only should be current throughout the kingdom, 
and granted to various towns, by name, a number of 
moneyers proportionate to their sisce and conse- 
quence, and to all boroughs of inferior rank one 
moneyer each. 

These mints were under the control of that within 
the Tower of London, from which, as paramount, 
the dies were issued ; and for which the moneyers 
paid a regular fee upon every alteration of the coins. 

They also paid an annua) rent, wliich, in the city of 
Lincoln, amounted to L.75 (according to the state- 
ment of Doomsday Boo/c)^ a very considerable sum 
at that time. The rents of the other mints were, 
however, much inferior to this. 

To increase the facility of distributing the coins 
made at tiiese mints, Exchanges were appointed in 
various places from whence the new coins were is- 
sued, and in which bullion was purchased for the 
supply of the mint ; and it appears that our monarclis 
claimed the exclusive privilege ol' purchasing bul- 
lion, and appointed proper officers, to whom they de- 
legated that branch of their prerogative. 

It appears to have been the duty of these officers, 
not only to exchange the current coins of one metal 
for those of another, but also to receive wrought 
plate and bullion, and foreign coins^ according to 
their fineness respectively ; and us the exportation 
of the coins of the realm was prohibited, they fur- 
nished persons going out of the kingdom with fo- 
reign coins, in excliunge for Englislj, and also sup- 
plied merchants and strangers coming into the king- 
dom with English coins in excliange for foteign. 

These exchanges of coin were regulated by a table, 
which was bung u]^ in the exchanger's office. 

ThiA ceased to exist since the reign of 
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("olniigp. CIiar]es I. Herury Earl of Holland tv as the last keeper 
of the excliaii^eg b^een England and Ii eland. ' * 

Hewdcs the oiHeaM mentioned, there TV'at» another 
^f gteat importani^' in early times » who l>ore the 
title of CuncatOT. Mr Uuddingmentionh this officer 
as being hereditary, and, as fur as he had dibcovered, 
the only OM in th^ mint that was so. The engtavetd 
of the dies eeem to liave been appointed him, 
and to haim heen under his immediate cogm^ce. 
By him they were presentfed to the Barons oPfex- 
chequer, before whom they took the usual oath of 
office ; and it was probably his duty to bee that all 
the dies (us well those which' were use d iuj hj^; para 
mount mint, in the Tower of London, aSTiSbe 
were issued from thence to the subordinate minU) 
were of the same type. TJiis was no doubt a cir- 
cumstance of great moment, wltei) bO many mints 
Were allowed lo be worked in various parts of the 
kingdom. When these mints were abolished, and 
the mint in tlie Tower became the only source from 
whence coins were derived, the office sunk into dib- 
ube. By right of oilice, ttiis officer claimed the old 
and bioLen dies us his fe^. An officer of a biiniiar 
kind cxislb in the mint at this day, who is called 
cleik of the iroiib, whose duty it is to superintend 
the inaimfacture of the dies for coinage ; but he has 
no powder to appoint the engravers of the dies. 

In the early history of the mint, as at present, the 
master of the mint fabricated the coins at certain 
charges jyer pound weight. He had his regular esta- 
blishment of melters and moncyers, to w horn he paid 
certain rates for melting and making the monies, re- 
serving for himself a certain fee for his trouble and 
responsibility. For, in ail his engagements with the 
Crown, tile iiiubter had to bpar aUivat»teund charges 
arising in and out of the coinage of gold and silver. 
MrKudding mentions that, m tlie 10th of Edward IIT. 
the workmen of the* mint of London petitioned 
the king for an increase of their allowance for coin- 
age ; alleging that*, they were at that time at great- 
er expence, and bestowed more labour, in forming 
the monies, than had been usual in former times, so 
that they could not mdintain and continue hudi ex- 
pence and labour, unless their allowance was in- 
creased. 

The king being willing to grant their petition if 
just, commanded John de Wyndesore^ warden ol the 
mints of London and Canterbury, together with La- 
pone Roger, and others experienced in such nnitlers, 
to inquire whether the allowance was sufficient ; and 
if not, to determine whut addition should be made; 
and they were ordered to make their report in Chan- 
cery, under their bCuU, without delay. 

A warrant was in consequence issued, and La- 
poiic and Roger llikeiiian, exchangers ot Lon- 
don, and Stephen Boke, havins been examined 
on oath by tlie warden, the following repot t was 
baade : That, having inquired djjigrintiy respecting 
thi(» necessary expences of the niastiT of the mint 
and the workmen, viz. of alloy, clay, and salt, and 
other things used in the making of new money, and 
also of tlie expences occasioned by the waste arising 
from the whitening of hallpennieb and farthings, 
on account of the incH$a#e of the alloy, and from 
rhe hardening of the met^ pf ^besaiil coins in work- 


ing , and fining-— id)ey were of opinion tlmt the 
work comd not be cafried on without an increase of 
'3d. IVir each ^und at the least; and i(irith that tlio 
workmen ou^t reasonably to be contented. 
wbereks of old they received for all costs, coLpm, 
dtc. for a pound of halfpennies, 7^d., andyfg|/a 
pound of farthings, f)^vi they would recei^ grofthe 
former and for ^^e latter So dial the 

master should have of increeis^,^^^ end the work- 
men Id. 

it was the duty of the ^rden to take an account 
<j£ all die bullion of golcUaud silver entrusted to the 
piaster and worker of mint to be coined ; and in 
duty be was aid^ by the 'comptroller and king h 
cUbk. who in their^imspeetive capacities kept bookb 
of ol'tljjM^ceipt'^of bullion, and its delivery 

in ■ ( ■ritwe who brought the bullion fdr that 

purpose. Besides those duties, these check officcis 
had the superintendence of the different procefdOi» 
throiighiv hich the bullion had to pass, from the ussav 
of the ingot to the delivery of the coin to the im- 
porters ; ami it is more than probable, that in the 
inicuicy of the mint, and when the demand for com 
w ds very limited, the whole processes of the coinage 
wore conducted in one apartment ; that the master, 
w'orden, compti oiler, and other principal officers of 
the mint, accompanied tlie bovereign from place 
to place ill his dominions, and actually superin- 
tended the fabrication of the coin at the mints of 
the towns where he sojourned. The progressive 
civili/ation of the countiy, the increasing demand 
for money, and the more permanent residence of 
the inonuichs in London, give the mint of the 
1 ower a preiloniinancy over all others ; and these 
circumstances \ery probably called for the appoint- 
ment of other check officers, who are now upon the 
mine establishment ; such as the surveyor of the 
meltings, whose duties are to superintend the melting 
of the pots of gold and silver, and to weigh the 
proportion of fine gold or alloy which may be neces- 
sary to produce the standard of the moiic} ; to take 
hdiiipleb of all pots melted, and take them to the 
king'b abSuy-maslLr, for him to ascertain if the 
btaiuUrd has been adhered to by the meltei ; and to 
lock up the Sdid pots, of which samples have been 
taken, m the meltei 'b btrong-holil, of which he has one 
key, and the nieiter another, and there to retain them 
until the king’s absuy- muster has declared that they 
are of th^ proper standard. In the infancy of the mint, 
the duties of this officer were probably performed m 
the presence of the wat:deu, comptroller, and king’s 
clerK ; but the iucrdHts^ i>f duties in the mint office, 
in the receipt of 'buHion and delivering coin, proba- 
bly rendered it necessary to relieve the principal 
officers from these dudeS;, as well as from those of 
another officei, called tlie surveyor of the money- 
presses, whose duties consist in seeing that good 
dies are used, and clean money mode in the coming 
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When these and other officers were in full power, 
operating as checks upon the coinage, and, conbc- 
quently^ upon the inasler and noikci, they received 
theirNfWky and lees from the uauUn, as eliicf of 
tlie^et'faiBninch ol the estabhbhiiKiit. 

'Hie expendiUiie for the repaiia of hulkhngs, orf- 
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CoiliaR*. cers' houses, &c. &c. was also paid by the warden short reign of Edward VI. prevented that thgiough r»»inngc. 

^ of the mint ; and hi? autboritv for doing so was by reformation in the currency which tlie wisdom of his 
* the mint indenture, in which these duties are detail- measures began, and which was perfected in the 
ca.^ “ And our said Sovereign Lord the King doth long and glorious reign of.his successor, Elizabeth, 
will Lind command, that the warden or wardens of In the early history of our coinage, its expcnces I'.xpcnces of 
the n.in**, for the lime being, shall content and pay to were paid by a duty or seignorage upon the money 
the office^ and ministers aforesaid, such stipends coined ; and, besides these expeiices, a certain duty 
and wages, and sfi%Ii diet, as in schedule limited and was retained for the sovereign, and was one of the 
appointed, in manner*':vjd form, and during such sources of his revenue. The amount of tJiis duty 
term as in the same expressed ; and that thereof he was regulated entirely by the will of the sovereign, 
and they shall have due ayowance and defalcation and without any regard to the principle by which it 
upon his or their accounts. ';And that the said ward-\ was assessed ; it varied in different reigns, and was 
en or wardens shall make his o- their accounts year- I great measure, regulated by the no- 

ly, as well of all and every of hib^r their receipts, ^4 cessities of tlie sovereign for the time being. The 
of bis or their payments, and othtV charges, pj^i^e mere charge of coinage, as Mr Iliulding justly re- 
the auditors of the mint for the time'Tiei'ig. marks, is probably as ancient as the invention of 

shall please his Majesty otherwise to appointive same; coined money; because it w oiild soon be discovered, 
in which account the same auditors, or others to be that the sovereign, after having tuined Jiis bullion 
appointed by Ijis said iMajesty to take the said ac- into coins, for the benefit of his subjects, was no 
counts, shall make unto the said warden or wardens licher than before. It is probable, however/ that the 
full allowance, defalcation, and discharge, as well for dctluction did not remain long at the simple expence 
all such sum and sums ol' money as he or they shall of coinage, but was soon made a profitable and easi- 
tUily prove to have been paid or disbursed for ofli- ly collected source of revenue. In fact, the preroga- 
cers' fees and wages, and diet for the said officers, as tivc of coinage being exclusively ibe sovereign's, 
for any other necessary cliarges to be employed in made it a certain source of revenue. In the earliest 
and about the making of the said monies, or the re- mint accounts which Mr Kudding has met wlili, viz. 
pairing of the said offices and houses, necessarily to one of the fith of Henry HI., the profit upon the 
be employed in the said service, under the avouch- coinage was, (id. in the pound. I'liis appears, says 
ineiit of the said, master and comptroller and assay- Mr lludding, from the entries, under that year, of 
mailer, or any two of lliem, whereof the said master bullion coined in the mint at Cantirbury, when the 
IS to be one; and the said accounts so to be made profit upon L. S8f)8, 4d. is stated to be L.97, 9s,, 
by the said anditors, or by any other of bis Majesty’s wliich is exactly (id. in the pound. Of that sum \he 
spc'cial app(»intnient lor the same, being stated, and king had L.6’0, 18s. .Sj^d., and the archbishop 
Ins debts determined, and liis said accounts fully L. 10s. lOid. (these totals do not preciselv 
answered to hit, IViajesty, the said warden or wardens, agree, as is frequaitly tlie case when sums are 
U]mn Ins or their suit to the Loid Chancellor, or stated in iloman numerals); the wJiole sum of 
Loid Keeper of tin' Oreat Seal, or Commissioners of L. 97, 9s- is stated to be the amount of rxitas lucri, 
tlie Cireai Seal, shall have letters patent of his said that is, \vc presume, the clear profit, after all the ex- 
Majesiy under the great seal, to be made on hi.s or pences were deducted. And this will a^^ree with 
their aeqinttance, without fee therefor pa}ing; for the seignorage which was taken in the 28th year of 
the m iking of which said letters patent, these pre- Edward 1., amounting to Is. V-\d. upon every pound, 
ficnts shall be a sufficient warrant and discharge to Out of which the muster had 5.id. for all expcnces^ 
the said Lord Chauteilor, or Lord Keeper, or Lords aud there remained 9d. dear proht to the king. * 
(!o.iimissi(Miers for the custod/of the (ireat Seal, for As this latter date is about seventy eight years 
the time bi ing, without any further or special war- subsequent to the former, it is not improbable that 
rant to be sued out for the same.” tlie .seignorage had been raised in that time, in the 

Notw ithstanding the number of die checks upon proportion of nine to six. 
the coinage of our money, its history gives us tlie A seignorage continued to be charged upon the Bcgulation*: 
most undeniable proofs ot their inefficiency, when the coinage of both gold and silver until the reign of 
arbitrary will of the sovereign was allowed to put all Charles H., who, after his restoration, took the ex- f? 
law and justice aside. However much we may ad- pences of the coinage of the money of the Common- 
mire the precautions used by our ancestors in the wealth upon himself. 

formation of the constitution of the mint, we have In September 1G61, in die 13th year of his 
still die painful recollection (ibough its forms and reign, a proclamation was issued, dcdarin‘T dial 
regulations have existed since the reign of Ed- the gold and silver coined during the period of 
ward HI.) that they could not prevent a Henry VHJ. the Commonwealth should not be current after die 
from disgracing bis reign by, perhaps, the most wan- last day of November in die same year. At the 
toil debasement of the currency, that was ever, in a same time it declared, “ that such of our subjects 111 
similar period of time, practised in any country in whose hands these moneys shall be found after the 
the world. 'Ibe same ignorance and injustice dis- last day of November next ensuing, may not sufter 
graced the beginning of tile reign of his son, Ed- too great damage or prejudice thereby, we are 
ward VI., but tlie subsequent act.s, Lven of his short pleaseil further to declare, that all and every person 
reign, were u good apology for the impolicy of his and persons who shall bring any gold or silver coyn 
measures, and die severest censure upon the injustice of the stamps and inscriptions aforesaid into our 
of his fiuher’s acts regarding the currency. The mint in the Tower of London, shall there receive 
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Coiniipc. the like "quantity of lawful and current moneys, 
weight for weight, allowing only for the coinage/' 

On the 7lh day of December in the same year, 
another proclamation was issued, declaring the money 
of the Commonwealth current only in payment of 
taxes, &c. to his Majesty, nnd to continue so to the 
1st day of May next ensuing. The object of this 
proclamation was to bring as much of this money 
into his Majesty's exchequer as possible, for the pur- 
pose of recoining it, It is in this proclamation that 
the king takes the expence of coinage upon himself : 

We being willing," it says, “ for the ease of our 
subjects, to take the charge of the rninrgti ihereof 
upon ourself/’ 

It was in these proclamations that the system began 
of charging the government with the expcnces of the 
coinage of this country. The merchants and others, 
whowere interested in saving both the duty and the ex- 
pence of coinage, took advantage of the last mention- 
ed proclamation, and represented to tlic king and his 
council by memorials, the great advantage which trade 
and the country at large would derive from tlie so- 
vereign taking upon himself, as a permanent charge, 
the expence of coinage ; they also represented that 
a great increase would take place in the quantity of 
money, if coined free of any charge to the importers 
of bullion. As these representations were irrecon- 
cilable with the just principles of public wealth,— as 
they were brought forward by persons ignorant of 
the consequences which would attend their execu- 
tion, we imicli doubt whether they produced tlie ef- 
fect w'hicli the interested individuals were so desi- 
rous of obtaining. In the 18th year of the same 
reign, an act was piissed, cxemptUig, In future, tlie 
importers of bullion from &11 chinrge of coinage, and 
which has continued till tlie present day. 

As the science of political economy was very little 
understood in the period here mentioned, it is not 
to he wondered at, that the voices of a lew interest- 
ed individuals could procure the passing of an act so 
plausible. There cun be no doubt but Charles and 
Lis council were swayed by the apparent knowledge 
which .those individuals evinct^d in the practical de- 
tails of business, and trusted to their representations 
being correct ; but a practicul knowdedge of business, 
founded upon mistaken principles, must lead :<» er- 
roneous conclusions ; and it is easy to prove, that 
Charles and liis council were imposed upon by these 
practical men. 

This country would, at least, have been equally 
rich, and the quantity of coined money in no degree 
diminished, if the charge of workmanship' had been 
continued upon the coinage ; for the quant ily of mo- 
ney in a country that possesses no mines of its own, 
must be regulated by the produce of its land and 
labour,— upon the quantity of exchangeable com- 
modities; and as the quantity of exchangeable com- 
modities increased, so would the qua lity of money 
be increased, excey>t in so far as good Husbandry, or 
increased vnluo of the precious metals could make 
it be spared to circulate them. As tlic charge of 
coinage could have no effect in diminishing the 
quantity of the precious metals tliat would be im- 
ported into the country ; the jjortion of this bullion,, 
that would be brought to the mint to be coined, 


would depend upon the demand for coin ; and this Coinage, 
demand would regulate the profits, which the in-' 
dividuals, who did coin, could make by it, cither < 
in trading with it themselves, or hy lending ip^o 
others. v 

If there were a charge for coinage, there^ould, 
strictly speaking, be a less quantity ofJnillion im- 
ported^ because we should huve^ less quantity of 
money than wc now have ; that money would be 
72tore valuable. A guincj^r 5 dwts. 9^ grs- would 
be more valuable than / dwts. 9a <)f gold bul 
Mion, and consequently/fewer of them would be re- 
[ quisite for the circulation of the same amount of 
Smmrnodities. Th^ffect would, therefore, be to in- 
the quanlRy of commodities, and to lessen 
the^n?.n tiftirOfiSuUion or coin. 

The policy of Charles’s measures with respect to 
the coinage, have been questioned by various writ- 
ers. And, in fact, the principle of a scignm ugc, s » ^ 
often ttgitated, lias never been satisfactorily tl. ' 

Lord Liverpool, in his excellent LcUcr to thv Knii^ 
upon the Coins of the Realm^ cor.ccives tlmt u .>eigru)- 
rage upon our gold coin, which is the standard mo- 
ney of our country, would necessarily cause i!iat 
measure of property to be imperfect. His Lordsliip 
lias not favoured us with any account of tlie nature of 
the imperfection that would have been created by 
charging w seignorage upon our gold coins. The only 
imperfection that could be called into existeiici* we 
apprehend, by charging the expence of coinage upon 
gold, would be tlie alteration which it would 
in its value. L. 100 oi* g(jJd coin, chargeable with 
an cxpenco of coinage (say of per cent.) ^ would, 
while the king preserved the monopoly ol‘ coinagi*, 
be more valuable than its weight of' uncoined gold; 
and consequent!}^ would alter the state of debtor 
and creditor, as well as require llie Cioveninunt to 
pay her annuitants, and other brant bes of her ex- 
penditure, in a currency more valuable than before 
the charge of seignorage was imposetl. 

Let us, for example, suppose that we had only 
coins of gold in this country, and that a seignorage 
to the amount of the expences incurred in their ina- 
indaeture was imposed bj the legislature, say of I 
pet ceui.y it must be evident that a L. lOO of such 
coins wmuld be more valuable than tlicir weiglit in 
bullion of the same purity, by tlie cxpence of the 
coinage. Every L. 100 of such gold currency, tln re- 
fore, would purchase not only its weight of bullion, 
but l^pcr cent, more, us the cxpence of converting 
such bullion into coin. As no legal coin can be ob- 
tained but where this charge is made, the market- 
price of gold would thus be 1^ per cent, under its 
mint price. If the seignorage exceeded the cx- 
pences of the coinage, so as to afford a profit to the 
illegal coiner, supposing Jiini to coin money of the 
legal standard in wc'ighl and ffneness, then would the 
value of the currency be reduced by such illegal ad- 
ditions to its quantity ; the market price of bullion 
would approach to its iniut price, but would fall 
short of it by the real expences of the coinage, and 
would thus destroy the profits t)f the illegal coiner 
It will also follow', that a L. 100 of such currency 
would purchase a greater quantity of any cemmodi- 
ty than its weight of bullion of tlie same punly 
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CoiDagfi. would do, and that by tih 0 eSpences of^thc coinage, 
or 1 ^ per cent» By the imposition of a seignorage, 

' thcreibre, the price of hulUon and commodities 
would experience a fall, limited however by the real 
expen 'es of the coinage, no laws having yet been 
devised to prevent illegal additions to the currency, 
should not however apprehend that the coins fa- 
brkuitcd under this system would in any degree be 
imp(;rfect ; on the contrary, we tl)ink that a consi- 
derable national advantage might have been the re- 
sult, had such a principle been adopted at the Bri- 
tish mint. Ad the value of the coins would be in-^ 
creased, so would their quantity have been diminish- ‘ 
ed. A smaller amount of^currency would haVe- cir- 
culated the same quantity of commodities. The 
gold thus relieved from tlic channel of circulation, 
would, in the hands of individuals, have become ca- 
pital, the nation deriving all the advantages of its 
it‘j)r(;(luction, with a proht. 

The second o!)jection of Lord Liverpool, if wc ll- 
fouiuied, would certainly render it impolitic in the 
legislature to enact a seignorage upon the coins con- 
stituting the principal measure of property, either as 
u ])resent or primary principle in the government of 
the mint. “ Thu merchants of foreign nations, who may 
have any commercial intercourse with this country, 
estimate the value of our coins only according to the 
inti iosic value of the metal that is in them ; so tiiat the 
British merchant would, in such case, be forced to pay 
in his exchanges, a compensation for any defect 
winVIi might be in these coins ; and he must neces- 
sarily either raise the piiqe of all merchandise and 
manufactures sold to foreign nations in proportion, 
or submit to tliis loss/^ 

If the imposition of a seignorage had no effect in 
augmenting the value of the coins, Lord Liverpool’s 
objection would be correct; but we have already 
stated, that the coins acquire a value proportionate 
to the expcnce of the coinage; the natural limit of 
a seignorage where , the laws cannot prevent illegal 
additions to the amount of the currency, if so, the 
relation between the foreign and British merchant 
would in no degree be changed; they would continue 
to buy and sell, with the same advantages as before 
the seignorage was imposed : — there would, it is 
true, be some differences in price, but not to affect 
the relative interests of the parties. For example, 
if a seignorage of per cent, was imposed upon the 
currency of England, while that ol‘ Hamburgh re- 
mained without alteration, it will be evident, from 
what has already been stated, that a full in the price 
of British comiltodities would take place in conse- 
quence ; but this fall in prices would not be confined 
to British commodities alone ; the foreign commo- 
dities brought to the English market must necessa- 
rily undergo the same reduction; hut the foreign 
merchant would not be subject to any loss in conse- 
quence of tliis fall in the price of his commodities ; 
for the reduction in the price of English goods en- 
ables him to buy as much cheaper as will compen- 
sate for the diminution in the price of his ioreign 
wares : neither would ^he British merchant be sub- 
ject to any loss liy the fall in prices, he being ena- 
bled to buy foreign commodities so much cheaper ns 
to compensate lor the reduction in the price of En-j- 
lish commodities. 
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The excIiangM with foreign nations would be re- Coinage, 
gulated by the same principle. A mercliant in Lon- 
don, for example, wanting to remit L. 100 to his 
correspondent in Hamburgh, to discharge a debt 
which he owed there, would with his L. lOO of Eng- 
lish currency, augmented of 1 ^ per cent, in value by 
a seignorage, buy upon the London Exchange a bill 
upon Hamburgh, entitling him to a quantity of Ham- 
burgh currency equal in value to L.lOl, 10 s. — thus 
would bills upon Hamburgh be said in the London 
market to be at a discount per cent. But England 
would not gain by this discount upon Hamburgh bills; 
r^^r, suppose (hata merchant in Hamburgh wishes 

to discharge a debt in London of L.lOO, all bills on 
Loildon, sold in Hamburgh, will, upon the same 
principle, be sold at a premium equal to the increas- 
ed value of“ the currency in England, to which these 
bills entitle the holders of them. 

As a nation cannot permanently import to a 
greater amount tlmn it exports, the holders of bills 
in London upon Hamburgh, cannot permanently ex- 
ceed the holders of the bills in Hamburgh upon 
London, so that the discount on Hamburgh bills in 
the one case, and the premium on London bills in 
the otlier, will necessarily balance each other ; so 
that neither party, if wciirc correct in our argument, 
would lose or gain, as far as related to the exchange 
by the imposition of a seignorage upon the British 
currency. 

'Hie third objection of Lord Liverpool to a seig- 
norage upon ‘the gold currency of England is, 

'J’liat no such charge of falirication has taken place 
at the Briti^h mint i'or nearly a cc-ntury and a half 
past ; and, if it were now, to be taken, the weight of 
the new gold coins must be diminished to pay for 
this fabrication.'’ 

It docs not necessarily follow, that a charge for the 
fabrication of our gold coins should diminish their 
weight to pay for such fabricnlion. If the expence 
of coining L. 100 of gold cuiToncy at the Koyal 
Mint was L. 1 , 10 s., the individual bringing the bul- 
lion to the mint, having this charge to defray, would 
not sell his L. 100 in coin for its weight in bullion; 
the value of the coin being augmented by the value of 
the workmanship, he would readily command a quan- 
tity of gold bullion more than its weight by fin? ex- 
pence of the coinage, or It] per cent,, as has been al- 
ready staled. This mode would render any change 
in the weight of the coin unnecessuiy. 

Lord Liverpool’s last objection is, “ That these 
new gold coins would either differ in weight from 
tliosc now in currency, or, to prevent this evil, the 
whole of our present gold cpins must be taken out of 
circulation, brought to the mint, and be recoinc>d.” 

If we are correct in our answer to his Lordship’s 
third objection, the last one will necessarily full to 
the ground. All the .advantages of a seignorage 
may be obtained, without such seignorage being de*^ 
ducted from the weight of the coins. 

From the argumentvS we have adduced, we should 
be justified, we apprehend, in approving of the prin- 
ciple of a seignorage, even upon tlie coins which 
constitute the principal measure of property, pro- 
vided it did not exceed the mere exp<^nce of the 
coinage of such coins ; for where a seignorage is 
charged, ther 0 is a tendency, as we have already 
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foinapc. notlcfd, to ft fluctuation in ihc value of that cur- 
rency, — an evil which should be avoided as much as 
pod^iblc. WTiere an extensive paper currency is 
used, as in England, *this evil is considerably in- 
(Tcascd, even though the issuers of it are liable to 
pay it in specie on the demand of tlic holders ; still 
both their notes and the coin might be depreciated 
to the full extent of the seignorage, before the 
check which limits the circulation of f)a[»er could 
operate. If the seignorage on our gold coin were 
b^per cent,, for example, the currency, by an abun- 
dant issue of bank-notes, might be really d epre ciated 
y> per cent, before it would be the intere^'ijt the 
holders to demand coin for the purpose of melting it 
into bidlion, — ihe legal check to restore it to its 
proper value. If the seignorage amounted only to 
the mere expc*ncc of coinage, which is about 10s. per 
certt.y that would be the whole fluctuation in the va- 
lue of our legal currency, even though bank notc.s, 
payable on demand, formed the most coiibidcrable 
portion of it. 

When Charles II. annulled the law for charging 
a seignorage upon our coins, he must have cauM'd 
that alteration in the value of property which we 
here state as the reason why we cannot recur to it 
again, consistently with our national honour. And 
the late act respecting coinage^ which allows a seig- 
norage to be charged upon silver of 4d. per oz., but 
which directs that no cliargc whatever sliould be 
made on gold, it being the standard of property, is 
therefore a wise measure ; as it preserves the integri- 
ty of that standard which has existed for upwards of 
a century, and by which the value of all property 
has been regulated. 

If a seignorage, therefore, is ever cliargrd, it 
should be from the first introduction of coined money 
in a state, and ought never to fluctuate in amount, us 
was anciently the case in this country; because sucli 
fluctuations must cause as fre(]uent fluctuations in 
the value of proi)erty, an evil which cannot be too 
carefully avoided. 

Improve- The next important event in the history of tlie 
incnts in the mint, was the introduction of the mill and screw, 
durin"S P*"*^** soon after the restoration of 

Charles II. Previous to iiis reign, the monty in 
Charles It. Circulation was made ly forging or liummering slips 
of gold and silver to the proper degree of thickness, 
then cutting a square from the slip, which was after- 
wards rounded and adjusted to the weight of the 
money to be made ; the blank pieces of money were 
then placed between two dies, containing the design 
of the coin, and the upper one was struck with a 
hammer. This money was necessurily imperfect, 
from the difficulty of placing the two dies exactly 
over each other when flie blank piece was between 
them, as well os from the improbability of a man 
being able to strike a blow with such force as to 
make all parts of the impres^on eqi iBy perfect. 

The mill or press was first introduced from France 
into this country in the reign of Uuecn Elizabeth, 
but after a few years use was abandoned, as too ex- 
pensive, and the hammer coinage resumed. 

The coining press or mfU is of French origin, and 
is generally ascribed to Antoine Brucher, an engra-. 
ver, who in 1553 first tried it in the French King's 


(Henry II.) palace at Paris, for the coining of coun- 
ters. It continued in use till 1585, in the reign of 
Henry IIL, when it was hiid aside, on account of 
its being also more expensive than the hammer 
coinage. The machine remained in disuse until 
when Briot, a French artist, who was'^unable 
to persuade the French government to adopt it again, 
came to England, where it w^as immediately put in 
practice under Briot's direction, who was appointed 
chief engraver of the mint. 

Like many other new inventions, it was sometimes 
/used, then laid aside, and the hammer resumed for 
about 40 years. In the year 1662, the mill and 
screw were completely established in the English 
mint, as it had been by the French jin the year 1()45. 
The .^reat improvement wliich took place in the 
form and impression of the coins struck by this new' 
invention, gave them a decided superiority over 
the hammer money ; and the excellent imd trul} 
philosopliicul iinprovcments of the laic Mr Boulton, 
which wo shall herealtcr describe, have placed the 
process of coining upon a basis so. firm, and so de- 
cidedly superior, both in facility and economy, that 
wc have no fear of returning to the ancient and less 
perftcL mode of fabricating our money 

The next important feature in the history of our 
mint, was the extensive silver recoinage of King 
^Villi^m, which amounted to upwards of L.7i000,()()0 
Sterling. It was executed at several country nnnts, 
besides the mint in tlie Tower of London. The 
principle upon which this rccoinago W'as executed, 
was a subject of great controversy, and occufiied the 
talents of Mr Locke, Mr Lowndes, and others. Mr 
Low^ndes wished to execute the coinage at a rate 
per oz. eonformabic* to the market price of silver ; 
overlooking, at the same time, that the market price 
exceeding its mint price, arose from tlie deliciency 
in the weiglit of those coins by whicli silver, as well 
as nil other commodities, was bought and sold. Mr 
Locke, with that acuteness for which lie was so 
justly esteemed, contended that, if 5s. 2(1. of the 
coin weighed an oz. that would necessarily he the 
market price of silver ; and that its high price arose 
from 6s. 4d. of the then currency containing no 
more than an oz. of standard silver. Consccpienrly, 
if the coinage was executed at a rate Iiiglu r tliaii 
the standard of the 46lh of Elizabeth, or 5s. 2d. yjcr 
oz. it would be done at the ex pence of that jus- 
tice and integrity between the government and (he 
people, whicli no government would sanction that 
regarded the rights of personuf property. Mr 
Locke’s arguments were so decidedly just, and so 
convincing, tliat the government carried the whole 
nation with them in the measure, though it was 
liieavjly felt, owing to the exhausted state of the 
country, alter the Jong and expensive war it had 
been involved in. 

In the ceurse of a little time after the recoinage 
was completed, Mr Locke’s reasoning was culled in 
question, from the circumstance of the price of silver 
exceeding its mint price, and the consequent disap- 
pearance of the coinage, by melting the coins into 
ingots for sale at the high market price. As this is 
an exceedingly curious and intcrestiiig portion of 
the history of our mint affairs, we may be allowed to 
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Coinage, gt^te a few facts by way of v^fndicoting the accuracy 
of Mr Locku's theory, and to point out the real 
cause why its application to practice failed, as it is 
generally acknowledged that it did ; the greater por- 
tion oi‘ the silver recoinage having, before the year 
1717> disappeared from the circulation, 

^ By an Abstract Account of the prices which the 
lil^nlc of England paid for gold and silver bullion in 
each year, from J€97 to 1811, it appears, that, os 
early us 1710, paid L« 4 per oz. for standard 
gold, and 5s. ^d. for standard silver; and, it is pro- 
bable, that the same price existed at a more early 
date after the recoinage, though the accounts state 
no price betore 1710t This account we conceive of 
very great importance, and, we think, will satisfac- 
torily explain why Mr Locke’s theory did not perma- 
nently produce the effect which the legislature ex- 
pected from it. 

By a reference to the prices paid for gold by the 
Bank of Engianil from 1710 to 1717, it appears, 
that the averago price /;er oz. wag L. 3, 1.0s. llcl. 
During tins period, the guinea was current for 21s. 
fid., at which rate the oz, of gold was coined into 
L. Cij Ifjs, 8|d. ; for, if one guinea or 5 dwta. D^i^gra. 
be worth 21s. 6d., 480 grs, or 1 oz. will be worth 
L. 3, l.ys, 8]d. It would appear, then, that the 
market price of gold was only 2{d. above its mint 
[>rico ; and some debasement by wear may have ex- 
isted upon the gold currency at this period, causing 
sucJi excess' of the mint price. 

While the mint, therefore, coined gold at the rate 
of L.3, jys. 8|d pn oz., and silver at 5s. 2d., the re- 
lative proportion was as M5.43 to 1. There is only 
one quotation of silver given for the period in ques- 
tion, and it is !}<, Sd. per oz. If we take this as the 
average price for the seven years in question (and 
we may he justdied in doing so by the market prices 
which follow in 1718 and subsequent years, as ex- 
tracted from Castaign’s Papers^ and laid before the 
Hous(^ of ('ommons, and ordered to be printed 4th 
^larcli 1811), at 5s. 3d per oz., the average propor- 
tion of gold and silver in the market would be 15.22 
to 1. But no individual would cJirry 15.22 ozs. of 
silvcT to the mint to be coined iftlo about L.3, 18s. 7d. 
when these 1 5.22 of silver would procure an ounce 
of standard gold in the market, wldeh could be coin- 
ed into L.3, 19 s. Sjd. making thereby a profit of 
about L. I, 7s>. 6d. /;er cent. While this profit con- 
tinued, It may reasonably be inferred that gold, and 
not silver, would be the standard of our money. 

It was in September 1717, that Sir Isaac Newton 
delivered in his 'Report to the Lords of the Treasury, 
giving it as his opinion, that gold was considerably 
ovi^rrated in the mint with respect to silver ; and, in 
consequence of this report, the giuneu was, by [)ro- 
clamation. dated 22d December 1717, declared cur- 
rent at 21s. It is of importance to observe the ef- 
fect produced upon the price of gold by this pro- 
clamation ; and we are of opinion it will completely 
prove, that the silver currency hud not operated us 
the standard of value during the period in question. 
When the guinea br,cnme a legal tender at 21s., the 
price of gold became fixed at L.3, 17s. lO^d./ieroz. 
at the mint ; for, if 5 dwts 9^fj be worth 2 Is., 
480 grs. or I oz. will be worth L.3, 176* lO^d. This 


fall in the price of gold from L. 3, IJfs. 8^d. is Coinage.’ 
Is. lOjd. per oz., and is equal to about L.2, fis. 
per cent. It appears by the abstract of prices paid 
for bullion by tne Bank of England, that in 1718 and 
subsequent years they paid L.3, ISs.per oz. for stand- 
ard gold, which 16 a fall from L.S, 1 9 s- of is. 8^d. 
per oz . ; and if an allowance is made for the debase- 
ment by wear, existing at this period upon the gold 
coin, the fall in the market price of ' gold will be 
equal to the reduction in the value of the guinea. 

But this cfiect could not have been produced unless 
gold at the period in question had been the mea- 
surf.fOT value, and, as such, the measure of its own 
price. 

From tliese facts, we think the conclusion may be 
justified, that from 1710, and probably a more early 
period after the recoinage, to the date of Sir I. New- 
ton’s report, the gold money of this country was the 
standard measure of property ; and tliat the reduc- 
tion of the value of tlie guinea, thereby making the 
relative proportion of gold and silver approximate 
nearer to those of the market, was the first step of 
which we Iiavc an authentic record, taken by Go- 
vernment to maintain the principles of Mr Locke’s 
theory ; and as the avowed intention of this report 
was to give that rise in value to the silver coin which 
would protect it from the melting pot, and which 
could be done by lowering that of gold, it may be 
inferred, that the legislature were aware that the gold 
coin had attained the prerogative of being the stand- 
ard of value at this time. Though tlie recommen- 
dation in Sir I. Newton's report was carried into cf- 
.fect, by making the guinea current at 21s., yet it did 
not restore silver to its function as the standard 
of our money ; and this, because the current value 
w^as not made still lower. Sir J. Newton seemed 
aware of this himself, and recommended that lOd. 
or j 2d. should be taken from the guinea instead of 
Cd. This however was not done; and, as the rate of 
21s. to the guinea, tlie proportion of standard gold 
to standard silver, at the mint, was as 15.07 to 1, the 
proportion of the market, as we find by the prices of 
gold and silver at this period in Castaign’s Papers^ 
was about 14id. to 1 ; which constitutes a difference 
of about 3 per cent., gold being still thus much rated 
above its value to silver ; and consequently, not only 
w'us no silver coined, but the good and heavy coins 
were still melted for the liigh price they brought in 
the state of bullion. It is surprising that the Go- 
vernment, having seen the ojieration of rhe principle 
recommended in the report of Sir I. Newton, did not 
carry it a little further, and bring the current value 
of tlie guinea lo a par witli the market proportion of 
the two metals, and so render it the interest of the 
public to carry silver to the mint to be coined. 

Before concluding our observations upon this high- 
ly interesting subject, we must remark, that the great 
Mr Locke himself did not impute the high price of 
silver, after the recoinage, to the cause to which we 
have here assigned it. He attributed it to the per- 
mission of exporting silver bullion, and to the prohi- 
bition of exporting silver coin. This permission, he 
said, rendered the demand for silver bullion greater 
than the demand for silver coin. Dr Adam Smith 
remarks upon this opinion, that tha number of 
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people who ufant BilVfer coin for the conjmon uses 
of buying and Belling at home, is surely much' 
greater tlmu that ot tliose who want silver bultlon, 
either for the use of exportation, or any other 
use. There subsists at present a like permission 
of exporting gold bullion, and a like prohibition of 
exporting gold coin ; ‘and yet the price of gold bul« 
lion has fallen below the mint price. But in the 
English coin» silver was then, in the same manner as 
now, underrated in proportion to gold ; and the gold 
coin (which at that time was not supposed to require 
any reformation) regulated then, as well as now, the 
real value of the whole coin. 

No other legislative measure having been taken 
than what we have mentioned, founded upon the iic- 
port of Sir 1. Newton,* and the market proportion of 
gold to silver having seldom rendered it the interest 
of the public to coin silver ; this accounts satisfac- 
torily for the degraded state of our silver currency 
for die lost century. 

In the year 1774 and subsequent years, we had a 
general recoinage of our gold currency, which forms 
the next prominent feature of our mint history. The 
avowed object of this reculnage was a reformation 
of the light and defective coins then in circulation ; 
and the motive for doing so was to prevent the new 
and heavy coins from being selected from the circu- 
lation, and melted for the high price which the gold 
brought in the state of bullion. In fact, L. 4 of the 
gold coin then in circulation would not weigh more 
than an ounce ; and, by reference to the prices paid 
by the bank for gold, we find that this was the mar- 
ket price. The holders of bank notes demanding 
new and licavy coins for tliem, required the bank to 
have a large coinage of gold annually, to supply this 
demand. These coins were melted, and sold in the 
state of bullion to the bank for the high price of L.4 
per oz. To remedy this inconvenience, the recoin- 
age was completed. And it had the effect desired ; 
for the price of gold, for upwards of twenty years, 
never exceeded, but was rather under its mint 
price. 

Political economists, have disagreed as to the 
cause of the high price of gold previous to the re- 
coinage. Dr Smith says, “ By issuing too great a 
quantity of paper, of which the excess was conti- 
nually returning, in order to be exchanged for gold 
and silver, the Bank of England was for many years 
together obliged to coin gold to the extent of be- 
tween eight hundred thousand and a million a year ; 
or, at an average, about eight hundred and fitly 
thousand pounds. For this great coinage the bank, 
in consequence of the worn and degraded state into 
which the gold coin had fallen a few years ago, was 
obliged frequently to purchase bullion at the high 
price of L. 4 per oz., which it soon after issued in 
coin at L. 3, 17«* lOjd. an oz. ; losi in this manner 
between 2^ and 3 per cent, upon tne coinage of so 
very large a sum. Though the bank, therefore, paid 
no seignorage, though the Government was properly 
at the cxpence of the coinage, this liberality of Go- 
vernment did not prevent altogether the cxpence of 
the bank.’* ' : \ 

Mr Ricardo very jdstly rehiarks upon this pas- 
Mgc, that^ on the priq^plc above stated, it ap- 
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pears most clejHr, that» by not reissuing the paper Coinsse. 
thus brouglit itr, tlie value of the whole emten- 
cy, of the degraded as well as tbc new gold coin, 
would have been raised ; when aU demands on the 
bank would have ceased or, io' other wotds, the 
price of gold wouid have fallen to its mint price. 

Mf BuchOnon is not of this opinion ; for be says, 

“ that the great expeuce to which the bank was tl 
^this time exposed wus' occasiuned,^ot, as Dr Smith 
seems to imagine, by any imprudw issue of paper, 
but by the debased state of the currency, nnd- the 
consequent high price of bullion. The bank, it will 
be observed, having no other i^jay of procuring gui- 
. neas but by sending bullion to the mint to be coin- 
ed, was always forced to issue new coined guineas in 
exchange for its returned bUtes ; and when the cur- 
rency was generally deficient in weight, and the 
price of bullion high in proportion, it became profit- 
able to draw^ these heavy guineas from the bank in 
exchange for its paper ; to convert them into bul- 
lion, and to sell them w ith a profit for bank paper, 
to be again returned to the bank for a new supply 
of guineas, which were again melted and sold. To 
this drain of specie the bunk must always be exposed 
while the currency is deficient in weight, as both an 
easy and a certain profit then arises from the constant 
interchange of paper for specie. It may be remark- 
ed, however, that to whatever inconvenience and 
expence tlie bank was then exposed by ,the drain of 
its specie, it never was imagined necessary to rescind 
the obligation to pay money for notes,” 

Mr Ricardo remarks upon this passage, that Mr 
Buchanan evidently thinks tliat the whole cur- 
rency must necessarily be brought down to the level 
of the value of the debased pieces ; but surely hy 
a diminution of the quantity of the currency, the 
w'holc that remains can be elevated to the value of 
the best pieces.” With this opinion of Mr Iticardo 
we cordially agree, and it is upon this principle that 
a seignorage cun be laid u[>ob coinage, wiiliout any 
one directly paying for it as a tax, By restricting 
the quantity of a currency, this seignorage may be 
1 0, or even 50 per and the price of gold 
iieillier raised above its mint price, nor the bank 
subjected to a run for guineas. 

During the period of these important transactions, cmsti 
the constitution of the mint remained without alter- tiuion of 
ation. It had not, however, escaped the attention ^hnt. 
of the legislature, for we find that, on tlie 7th Fe- 
bruary 1798, his Mfigesty, by an order in Council, 
was pleased to appoint a Committee of his Privy. 

Council to take into consideration the state of the 
coins of this kingdom, and the present establishment 
and constitution of hfe Majesty’s mint.” The first 
effort of this committee was to advise the erection of 
a new mint, with improved machinery, which de- 
sirable object was* accomplished between the years 
1805 and 1810: And in March 1815, a new consti- 
tution was introduced, founded upon ii very valua- 
ble drawn up and presented to this Committee 
by the Right Honourable W. Wellesley Pole, w-ho had 
been appointed Master of the Mint in the preceding 
year. 

We cannot better explain the whole constitution 



COINAGE. m 


Cpinnge and bearings of the esUlblishnaent, than by detailing 
the rules, regulations, and instructions, applicable to 
the duties of the different departments. 

77/e proper duties of the Deputp-^qster and Worher 
are^ 

To receive, on account of the master and worker, 

Majesty^! own bullion of gold and silver, as well 
as the bullion of any other person, brought to the 
mint for coinage : 

To give acknowledgments for the same, specifying 
the number of ingots, or parcels of coin, according 
to the purport of any invoice or bill delivered there- 
with : ‘ 

Jo sec the ingots safely deposited in tlie care and 
joint custody of himself and the master's • assay er, 
for the purpose of being assayed previous to their 
importation into the office of receipt ; 

I’o cause the ingots, when duly assayed, to be 
brought into the office of receipt without delay, 
there to be weighed in the presence of the importers 
and clicquc officers : 

To make out a mint bill, to be delivered to the 
importer, testifying the weight, fineness, and value 
of tltc several ingots, SlC, together with the day and' 
order of the delivery into the mint, and to sign a 
receipt annexed to the said bill, witnessed by the 
Comptroller and , King’s clerk : 

To give directions to the master^s ^/irst clerk, 
for (he combining or potting the ingots for the 
melting, with the proper portion of alloy ; and to 
see that the same be duly entered by the .,aid 
clerk and mclter, in the pot book, anil the said book 
examined by the Comptroller and King's clerk; and 
lo deliver out of tlie strong-hold such ingots and 
bullfon as are potted, and charge the mi lter there- 
with, according to the standard weiglit of each pot : 

To keef) an account of the bars received from 
the mcltnig-bouse, and delivered to the moneyers, 
and also ol‘ the scissell returned by the moneyers 
to the niuller, for which their respective receipts 
will be given and entered in the pot-book, that they 
may be charged therewith ; 

To receive the coined monies from the moneyers, 
after the same have been duly, tried at the pix by the 
King’s assay er, Comptroller and King's clerk ; and 
lo deliver the same to the importer, receiving back 
at the same time the mint bill which had been given ; 
or if the same be not cleared off, to require that such 
portion thereof as has been deliveretl, be indorsed 
on the bill by the parties, by a receipt, till the whole 
be discharged : 

To seal and lock up in the usual chest, ii& con- 
junction with the King’s assayer and comptroller, 
the pieces reserved for the public trial of the pix, 
and to make good to the parties the pieces so taken, 
by payment in their sterling vakic ; charging the 
same to the public expence : 

As first executive officer of the mint, to watch 
over every branch of the department, and to inspect 
and oversee, as much as lies in his power, the melt- 
ings, assayings, and ^11 the different processes ol the 
coinage, and to report to the master on the ponduct 
of the officers : 

To draw and indite all letters, instructions, com- 


missions, and other writings agreed upon and order- Coim^ 
cd by the niaBter and worker, for the service of the ' 
office, and to have the same recorded by the clerk 
of the papers : 

To receive all monies issued at the exchequer or 
elsewhere, for the service of the mint ; and to keep 
the public account of the master, to be laid annually 
before the auditors of public accounts, with tlu; pro- 
per vouchers, the said account to be signed and 
attested by the master himself : 

To make quarter books of the salaries, wages, al- 
lowances, &c. due to the several officers, clerks, 
artiheers, and others belonging to tlie establishment ; 
and to make payment thereof on the quarter days, 
namely the 5th of January, the 5th of April, the 
5th of July, and 10th of October, whenever there 
shall be funds fur that purpose : Also, to pay the 
moneyers and melters charges for coinage, accord- 
ing to the rates set forth in their respective agree- 
ments with the master ; the same to be payable 
out of the monies issued for the service of the mint, 
the salaries, &c. being previously discharged ; Also, 
to pay the incidental expences and disbursements 
usually incurred in the different offices ; and to pay 
the solicitor his account for disbursements in carry- 
ing on prosecutions for offences against the laws re- 
lating to the coin, out of such monies as shall be im- 
pressed from time to time, for that service, exclusive 
of the ordinary allowance ; 

To receive all the fees arising to the master's 
office under the indenture or otherwise, and to apply 
the said fees to tlie payment of the master's salary, 
in the manner directed by the act Syth Geo. III. 
and to account for the same to the Lords Com- 
missioners of his Majesty’s 'iVeasury^ by half-yearly 
statements, showing the deficiency of the fees, and 
the sum to be provided, or the excess, as may hap- 
pen ; and to make out a yearly account to the Trea- 
sury : 

Tor this office he is to give the usual security, or 
such other as may be reciuiied by the Lords of tlic 
Treasury ; 

In conjunction with the comptroller, to inspect 
and examine the accounts of the clerk of the irons, 
as to the dies supplied to the engraver and moneyers, 
and the faulty ones destroyed : 

To attend the duties prescribed by the act M>th 
Geo. 111. respecting the standard money weights. 

T/iC proper duties of the King's Assayer are^ 

To keep a book of the assays made by him, of all 
such gold and silver as may be brought into the mint, 
whereby the quantity and fineness may appear : 

If the master of the mint, or the merchant, or 
importer, who brings his gold or silver for coin- 
age, may not accord between them of the true va- 
lue of the bullion, or if it be not malleable and fit 
for working, or sufficiently nigh to the standard, ac- 
cording to the customs of the mint, the King's as- 
sayer is to try the truth in that part, in tlic presence 
of the master and comptroller, and tim master shall 
receive the same in manner as it becometh : 

To report (after the bullion has been weighed, 
potted, and melted) the assay of every several pot, 
commonly called the pot assay, which pot assay 
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Coinage, ghall be made df some bar of the said bullion, to 
^V^^bu taken by the comptroller, the King’s assayer, 
or surveyor of meltings, or any one of them, aOier 
the pot is cost out t the said report to be made in 
writing, and delivered through the office to the sur- 
veyor of meltings : 

To take care that the bars of gold and silver 
be melted, and the monies made agreeably in fine- 
ness, to the indented trial plates, made by direc- 
tion, and ordered to be used by tlie royal authority ; 
whereof one trial plate for the gold, and one fur the 
silver, shall remain with the King’s assayer : 

In conjunction with the other principal officers to 
oversee and survey the assaying, and melting, and 
making the monies, at all times and in all places ; and 
endeavour and procure that the said monies, and 
every of them, shall be properly made and perfected : 

To see and procure, witli the comptroller, and 
weigher, and teller, that the balances and weights 
be put to point from time to time, when they shall 
need it ; so that no default be found in them, to 
the hurt of his Majesty and his people: 

To make proof (by a process called the pixing) of 
the monies before their deliverance to the bring- 
ers in of the bullion; the said proof to be made in 
the presence of the master and worker, comptrol- 
ler, and King's clerk, by an assay to be taken of 
the fineness as well as of the weight, by such quan- 
tity, and after such sort as shall be agreed on, or 
as has been customary, namely, by weighing the 
pound weight in tale ; and taking one piece out of 
every journey weight of gold and silver respec- 
tively for tlie assay of the fineness, as directed by 
the mint regulations. To report thereon, and the 
report to be entered in the pix books : 

In conjunction with the master, and worker, and 
comptroller, to sec a portion, namely, one piece 
out of every journey weight of the said monies 
(after they have been proved to be good;, ensealed 
in a packet, and put into a box (called the pix- 
box), to be locked up under the separaie keys of 
the said officers, there to remain until trial thereof 
by jury (called the trial of the pix) shall b • made 
before the King, or such of his council as are usual- 
ly appointed at Westminster, or elsewhere, for that 


purpose: 

He shall be bound to instruct in the art of assay- 
ing, the probationer assa_\ cr, who shall be nominat- 
ed by the King’s assayer, and approved by the 
master and worker: 

To attend the duties prescribed by act 1 4th Geo. 
111. respecting the standard money weights. 


The proper duties of the Comptroller are y 

To enter on record in a journal or ledger, all such 
bullion of gold and silver as shall, fioin time to 
time, be brought into the mint, which entry shall 
comprehend the weight as declared the weigher 
and teller ; the fineness as reported hy the master’s 
iussayer ; and the value of the said bullion, the par- 
ties names that brought it, and what day : 

I’o deposit at the office of receipt in tlie strong- 
hold, of which he shall possess a key (in conjunction 
with the deputy^master and worker, and Kvng’s 
tlerk), the bullion, after it slialJ have been receiv- 


ed, and the assays and weight thereof made, report- ^ Coinage, 
ed, and entered, there to remain until it is required ' 
to be delivered by the deputy -iinrster for the melt- 
ings : 

In conjunctloi^ with the King's clerk, to take an 
account of the ingots delivered by the deputy-master 
out of the strong-hold for the meltings, according 
to the entry made by the muster's first clerk 
mclter in the pot-book, and to examine the $tid 
book as to the calculations of the quantities and 
fineness^ of all manner of gold and silver and alloy, 
combined and put to each pot respectively for the 
meltings, and to subscribe tlie same with hi.s initials : 

To take also an account and oversee the wxu'ghings 
of the bora and scissell, passed through the office be- 
tween the nielter and moneyers; for w'hich their 
respective receipts shall be entered in the pot-book : 

’I’o keep an account of all the deliveries of ihc 
monies, and to ascertain, at the end of every month 
or oftener, the balances due by the master to the 
several importers, and also the balances in the hands 
of the moneyers and meltcr, and agree tlie same w ith 
the deputy-master, who is to charge the said money- 
ers and melter tluTewith accordingly ; 

In conjunction with the otlitr principal officers, 
to oversee the melting, rolling, tizing, and making, 
the monies, at all times and in all places ; and en- 
deavour and procure that the said monies and cver^ 
of them sliall be properly made and perfected : 

To see and procure, with the King’s assayer, and 
weigher, ami tiller, that the biilanccs and weights 
shall be put to point from time to time when they 
shall need it, so that do default be found to the hurt 
of his Majesty or his jieopie : 

To attend the prooi and trial (called pixing) of the 
monies before their deliverance to the iin|)()rter, ,and 
to try the weight of some oi‘ the pieces in each jour- 
ney wTight singly, as a check that there may be no 
great variation from the true weight ; and also to 
retain two pieces from each journey weighr, one 
to be delivered to the King’s assayer for lii^ assay, 
and the other to be locked in the pix-box, to be 
t'icd before the King or his council, — to doc- 
quet the parcel containing tlie pieces for llie pix, and 
with the other officers enseal the same, and lock it in 
the pix-box : 

To deliver upon oath, before one of the Barons of 
Exchequer, a roll, which shnll be called a Comp- 
troller’s Boll, containing an account of all the gold 
and silver monies coined monthly in the said mint: 

In conjunction with the diputy-master to inspect 
and examine the accounts of the clerk of the irons^ 
as to the dies supplied to the engraver and moneyers^ 
and that tlie faulty ones be destroyed : 

To attend the duties prescribed by act 14th 
Geo. HI. respecting the standard money- weiglits. 

The proper duties of the Superintendent of Machinery 
and Clerk of the Irons arcy 

To inspect, from lime to time, the several steam- 
engines and boilers, and the ifiacinnery, apparatus 
and implements, used in the coinage, and to see that 
the saiDe are ke pt in proper *ordcT for immediate 
w'orkii>g> at all times : 

To oversee and direct, in conjunction with the 
IP 
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company of monfeyorsy the Artificers and woi'lcmen 
employed by 'Government about the rnachineiy* in 
doing all manrfr of' work that may be expedient; 
and likewise in the construction of all the smaller 
implements and tools necessary to carry on the coin- 
age, upon the principle of the machinery erected ; the 
^repairs and work being ordered under the authority 
\^4he master and board of mint officers ; 

To superintend the working of the machinery, 
and instruct (to the best of his ability) the officers 
and moncyers in the use and management of it; 
and to report to the board upon any neglect or mis- 
use : 

To examine the several accounts of expenccs in- 
curred in the machinery, — certifying, in pursuance 
of the agreements entered into between tha master 
and the moncyers, tlic charges, both in respect to 
the bills, and also the wages to the artificers, which 
shall respectively be borne both by the Government 
and the nione 3 ’crs. 

As Chrh of the Irons f 

To superintend the die press-rooms, and purchase, 
or procure to be forged, at the cheapest rate, to be 
approved by the board, all such dies as shall be 
ordered by the board, and to take care that the 
same are of the best quality, and properly forged : 

'fo oversee the workmen in the die“ press-room, 
and that the dies be skilfully sunk -and hardened, 
and properly turned; and to attend to all matters 
and tilings for the well ordering and conducting this 
service ; 

To keep a tnic^occount of all the blank dies, ma- 
trixes, and puncheons, for coinage, which shall be 
delivered to the engravers, or that shall be sunk or 
stamped b}* the engravers, and after stamping iiiudc 
fit for use and hardened : 

To require the engravers, monthly, to return as 
many dies rs shall be found faulty and worn ; 

To give an account, os often as required, to the 
master and comptroller, pf the blank dies delivered 
to the engravers, and the faulty ones returned, that 
a just account may be kept, and all the faulty dies 
defaced ; 

To unlock, and be present, whenever the great 
die-press for multiplying the dies is used ; to be re- 
sponsible for its not being applied for imjiropcr pur- 
poses ; and that no medals, pattern-pieces, or coin of 
any description be struck, but by a written order 
from the master or bis deputy. 

The proper duties of the Kings Clerk, and Clerk of 
the Papers, are, 

To attend the weighings in, and enter in his led- 
ger-book an account of all such bullion of gold and 
silver, as shall be brought into the mint, describing 
the weight and fineness as reporter , the parties names 
that brought it, and the day : 

To deposit at the office of receipt in the strong- 
hold, of which he shall posboss a key in conjunction 
with the deputy- master and comptroller, the bullion, 
after it shall have bejn weighed in, and the weight 
and assays reported; there to remain until it shall be 
required to be delivered over by the deputy-master for 
tlie meltings ; 
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In conjunction with the comptroller, to take an Coinage, 
account of the ingots delivered by the deputy-master 
to the melter, as sec down in the pot-book, and to 
examine the calculations of the pot-book as to the 
quantities and fineness of all manner of gold, and 
silver, and alloy, put to each pot, and to subscribe 
the same with his initials : 

Aldo to take an account and oversee the weighing 
of the bars and scisseli passed through the office 
between the melter and moncyers, for wlijch their 
respective receipts hliull be entered in the pot-book : 

To attend the pix and deliverance of the monies, 
and record the same, and agree the master's, melter*s, 
and moneyer’s balances, up to the end of every 
month: 

To enter (as clerk of the papdi^) in the reqord- 
book, all office-letters, papers, appointments, war- 
rants, and proceedings of the board: 

To assist llie deputy-inastcr in the secretary de- 
partment, and instruct the masters second clerk in 
the keeping the proper entries of bills and accounts 
for expenccs incurred, or in making copies of all 
such papers as shall be required by the master or his 
deputy, or by the board. 

General Instructions for the common duties of the 

Principal Officers (b(fore-mcnlioned),iQ be by them 

obscrx^cd. 

To make tlieir ordinary habitations and abode in 
the houses assigned them within the mint : 

To meet in the board-room at the mint office every 
Wednesday (after the delivery of the monies), or on 
such other day and hour as the master, or the ser- 
vice of the mint, shall require, there to form a 
board. Three memliers (tJie master or his deputy 
being one) are competent to act: 

To consult together, and order all business apper- 
taining to them concerning the office, determining 
the hours of attendance of the several officers, the 
receipts of tlie bullion, and the delivery of coin : 

To consider and give directions to the solicitor 
of the mint, from information laid by him before 
the board, for undertaking prosecutions for offences 
relating to the coin, and require him to report, from 
time to time, as to the state of the prosecutions 
and convictions : 

To fake up and employ such smiths, workmen, 
and labourers as in.iy be severally wanted in the die 
deportment and assay offices ; and for assisting in 
tlie porterage and weighing of the bullion and coin 
in the office of rccci|H, and to order the superin- 
tendent of machinery and clerk of the irons, to pur- 
chase or, procure to be forged, all such dies us are 
necessary for the coinage or service of the mint, and 
to provide all necessaries, and do all manner of busi- 
ness within the mint, as may be needful : 

To observe, follow, and perform, all orders, uar- 
rauts,* or significations of the master and worker, 
whether grounded upon warrants from the King, the 
Lords of the Committee of Council for coin, or the 
Lords Commissioners of the Treasury ; and in all 
things to obey jointly or severally, in their respec- 
tive places, such directions as he shall from time to 
time ^udge necessary and fit to give for the service 
of the mint: 
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To fiee that the apcounta of the office for the re- 
ccipt of the bulUon and delivery of the coin, as weH 
08 the check and C(»itrol thereof, be kept in due man- 
ner, 08 prescribed, and tliat the comptrolment roll of 
the monies, coined monthly, be exhibited yearly to 
the auditors of public accounts : 

To see aUo that the receipts and payments of 
all monies for the service of the mint, be char-* 
ged and accounted for in the master’s public ac- 
count, and that all bills, accounts, and statements, 
belonginff thereto, be examined and allowed under 
at least Uirec signatures of the principal officers, of 
which the master^s deputy is to be one, previously 
to its being laid before the audit office : 

Also to examine and report to the Lords Com- 
missioners of the ^Treasury on the iees derived to 
the master’s office ; and tlie application thereof, pur- 
suant to the act J9th Geo. 111. as stated in the re- 
ceiver’s account ; in order that the same may be de- 
clared and passed ; 

To prescribe to the under officers and servants, 
their several charges and duties, and to see the due 
performance of them, and in cose of negligence or 
unfaitliful conduct, to report to the master ; or, as 
far as the board arc authorized, remove them from 
their situations ; 

Not to suffer the works of the mint to be viewed 
without an order signed by the mcuiter ; or any 
stranger or foreigner, not having business at the mint, 
without knowledge of his quality, to have intercourse 
with the officer^ while performing their duties. 

The proper duties of the Masters Assa^er are^ 

To receive from the master and iiorkcr all man- 
ner ofeold and silver ingots brought to the mint: 

To ^posit the same in the joint custody of the 
deputy-master and himself, in the strong-hold of the 
assay office, till the assays are made : 

To cut one or more pieces from each ingot (as he 
may think proper), and assay the same : 

To make written ropoi ts of the assay of each in- 
got, describing the fineness, date, and name or mark 
of the importer, and keep a record thereof. To 
make also such remarks on tlie quality oi the bul- 
lion as may be needful for the master’s information, 
and to deliver tlie list usually given by tlie importer, 
of tlie purchase assays: 

To give instructions foi the classing of certain of 
the ingots together, so tliat the bullion may be 
mixed and worked as close to the standard as pos- 
sible, and advantages proem ed by the mint assay: 

To deliver the ingot when assayed into the office 
of receipt : 

The proper duties of the Master^s First Clerk and 
Melter are^ 

To superintend and carry on the operations of 
the meltings and refinings, according to agreements 
(stating the prices and conditions) to made from 
time to time between the master and mciter: 

To attend the weighings m at the office, and rate 
and standard the ingots in conjunction with the other 
officers ; and their several accounts agreeing, to en- 
ter the sam^ in his journal $ «o Uiat no differenceonay 


arise between the dqiuty-mastmr and himself as to Comige. 
the value of the bullion to be delivered to melt : 

To* arrange under the direction of the deputy- 
master from the said journal, and from the list of 
ingots classed by the master’s assayer, the combi- 
nation of the bullion for melting, and to ibake the 
proper calculations of the quantities and fineness 
of all manner of gold and silver and alloy put fp 
each respective pot, and to enter the same fairly 
in a book (called the pot-book), and subscribe his 
initials to each pot so made up : 

To receive the bullion so prepared from the de- 
puty-master, to be deposited and melted under the 
joint custody and inspection of himself and tlie sur- 
veyor of meltings : 

To melt and cast the bars (according to agree- 
ment), and, after they have been assayed and re- 
ported standard by the King’s assayer, to dtli\ci 
them into the office of receipt ; there to be weighed 
by the weigher and teller, in presence of a chi que 
officer, and passed to the moneyers : 

To receive the returns of scibsell, light woik, and 
ends (according to agreement), from the money ci^, 
to be weighed in like manner, the receipts between 
the moneyers and melter for the bar and scibsell being 
entered in the pot-book : 

To receive from the deputy-master all such gold 
and Bilvei as may be necessary to refine ; to make 
up on account, in the pot-book of each charge, 
showing the standaid amount, to be signed with his 
initials, and examined by the Comptroller and King’s 
clerk , and to supply a quantity of fine ingots, equal 
in standard weight by computatiiffi to the amount 
delivered to refine, the same to be assayed by the 
master’s assayer, and weighed into the office of re- 
ceipt, and latcd and standarded so as to combine 
and pot with the coarse ingots : 

To agree the balances remaining in his hands 
with the deputy-master, at tlie end of each month . 

To employ and instruct the roaster’s second clerk 
in the art of melting bullion ; and lastly, to be ready 
to do his work at all times, when he shall be warned 
by the master and worker; and to attend to his 
Majesty’s service as need shall require, both morning 
and afternoon, and to work so many houi s every day 
(Sunday excepted) at such tasks as shall be thouglii 
fit by the master, and appointed by the board. 

The proper duties of the Proxmt a7id Company of 
Moneyers are, 

To superintend and carry on jointly as axiompany 
tlie several processes for the nianufiicture of the coin, 
in the rolling, annealing, blanching, cutting out, 
sizing, and stamping, according to agreements (spe- 
cifying the prices and conditions) to be made, from 
time to time, between the master and w^orker, and 
the provost and company : 

To receive the standard bars of gold and silvci foi 
making the monies, from the melter at the office of 
receipt, there to be weighed by the weigher and tel- 
ler, in presence of a check officer, and to give re- 
ceipts for the same, to be entered in the pot-book: 

To coin such quantities of the different species of 
the tnonm as shall be directed by the master (ac 
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^ cording to &greement)i imd to bring the said monies 
(in clean pieces) into tbsO office of receipt, inJourney 
weights ; there to be tried set the pix and weighed ; 

To deliver the moni^ proportioolially in weight, 
according to the bars received ; and if any thing lack 
of the weight at the time of ^llverance, to content 
and pay unto the master the balance at the time of 
\hjB delivery : 

To make out of the bars which shall be delivered 
to them clean and fit to be wrought, seven twelfih 
parts into money, so Uiat there be but five parts in 
twelve scissell: 

To return the sqissell, hglit work, and ends to be 
rcmelted, proportionally (according to agreement) ; 
the same to be delivered into the office of receipt, to 
be weighed by the weigher and teller, in ^he pre- 
sence of a check officer, and to take receipts from 
the mcltcr, to be entered in the pot*book : 

To agree with the deputy-master, the balance re- 
maining in their hands at the end of each month, that 
they maybe charged therewith; and from time to 
time (as the master shall require) make full payment 
and deliverance of all manner of monies, with all 
convenient speed, in order to discharge the said 
balances, or bring in sufficient supplies of gold and 
silver, bullion, or ingots, equal in value, according 
to the weight and assay to be made thereof at the 
time ; 

Not to take either singly by the provost, or jointly 
by the company, any apprentice to be instructed in 
the art or mystery of a moncyer, or any part thereof, 
without the licence and permission of the master 
first had and obtained under his hand in writing : 

To oversee, in conjunction with the superinten- 
dent of machinery, who is to direct the same, the 
artificers employed by government about the ma- 
chinery, in doing all manner of work that may be 
expedient, and in the construction of the smaller 
tools and implements for the coinage : 

To be ready to do their work at all times without 
denial, when they shall be warned by the master : 

Duly to attend his Majesty’s service, in the pre- 
sent way of coining, as need shall require, both 
morning and afternoon ; and to work at such tasks, 
and so many hours every day (Sunday unly except- 
ed), as shfidl be thought fit by the master, and ap- 
pointed by the board, according to the labour of 
their respective tasks, and the length of days : 

Neither the provost, nor any of the moneyers, 
their apprentices or servants, at any time, to vend, 
pay, or distributp any piece or pieces of the coined 
monies, until the same dhtfl have been delivered 
by them, according to the c^rse of the mint, into 
the office of receipt, and duly ttpuyed and pixed. 

The prtiper duties of the Chief Engrave*^ are, 

To make and frame such draughts and emboss- 
ments, or receive such models for engraving, as tlie 
master shall direct : 

To engrave from the said designs or models all 
such matrixes and dies as the nuister shall direct, 
and the service of th^ mint require : 

To oversee from time to time the muItipli(sation 
of the puncheons and dies, in the die press-room, 
and to receive the dies from the superintendent 


and clerk of the irons, that they may be delivered to Coinage, 
the surveyor of the money presses in a proper state 
for the use of the coinage : 

To return monthly to the superintendent and 
clerk of the irons, as many dies as shall from time 
to time be found faulty, and worn by using or other- 
wise; 

Not to work, or make, or grave any puncheons, 
matrixes, dies, or stamps, for the making or coining 
of any money, but only in such places in the mint 
as shml have been assigned thereunto : 

To oversee the striking of the monies in the coin- 
ing press-room, and to direct all such dies as are faulty 
to be taken out of the press, and fresh dies put in, 
that the monies may be properly struck. 

The proper duties of the Weigher and Tetter are, 

IJl^weigh at the office of receipt, under the master b 
direction, all manner of bullion brought to the mint 
to be coined, or for the service of the King : 

To weigh the bullion, according to such weight or 
draught (near to a journey weight) as has been cus- 
tomary : 

All importations to be weighed in the presence of 

deputy-master, or master s clerk, comptroller, or 
King’s clerk, and the importer, who is to state the 
weight of each ingot from his list, for the guidance 
of the weigher ; 

To declare the weight aloud from his scale, that 
the same may be taken down by the officers and im- 
porters : 

In conjunction with the other officers, to sec that 
the bullion is free from dirt, and in a fit state for 
weighing, and to do strict justice, as much as in bitn 
lies, between the parties : 

To wrigh the bars and scissell, passed between 
the moneyers and mclters, and declare the weight 
of each draught ; and also all supplies of fine ingots 
received from the meltcr ; and the balance or sup- 
plies of ingots, &c. made from time to time by the 
moneyers and melter : 

To weigh the coined monies from the moneyers 
to be delivered to the importers in even journey 
weights, or to declare the plus or minus on each 
draught, that the same may be recorded, and the 
moneyers made answerable for the deficiency of 
weight or balance at the time of deliverance ; 

To attend the pix, and tell out the number of 
pieces contained in a pound weight Troy of the re- 
spective species of monies to be delivered to the 
King’s assaycr for trial : 

To undertake by himself, or by a proper workman 
in the mint (according to an agreement of prices 
and conditions), to clean and adjust the beams, &c. 
in the office of receipt, and to keep the same in order, 
so that they be always ready and perfect for work- 
ing. 

The proper duties of the Surveyor of Meltings are, 

To survey the meltings of all gold and silver, 
and to take care that the ingots or bullion, ac- 
cording to the number and description in the pot- 
book, with their proper alloy only, to be weighed by 
himself, be put into the pot they arc respectively j»et 
out for : . , 
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Coinage. To See that nothiog but scisscll or such returns 
^of ends as be clean and good, of gold and silver^ 
respectively, be put intp the pots of scissell : 

During the time the pots are melting not to absent 
himself, or to be out of view of the pots so melting, 
until they have been poured off: 

To take two or more assay pieces from some 
bar or portion of each pot cast from the top, mid- 
dle, or bottom, of the pot, as agreed with the King’s 
assayer : 

To fold up each assay-piece in a paper, doequet- 
ed with a description of the ingots and alloy, or scis- 
selJ, &c. melted in each pot, the number of the pot 
and tlic date, and to deliver the same to the King’s 
assayer : 

To possess a key of the strong-holds in the melt- 
ing house, and not to suffer any bars of gold or silver 
to be delivered out of his custody, until such time 
as thL 7 have been duly assayed and reported ^ood, 
which reports will be made to him in written no- 
tices, transmitted through the office by the King’s 
assayer : 

To keep a book containing the wx'ight of all gold 
and silver as shall be molten from time to time, 
with the alloys put into the same. 

The proper duties the Surveyor o/’ the Monet/ 
Presr.cs arc, 

To inspect the coining presses, and to have a dis- 
tinct and separate lock upon each of the presses : 

To be present at the striking of the monies, and 
not to suffer the presses to be used for striking any 
pieces or coins hue such as the master shall direct : 

To have tlie custody of tlic dies received from the 
engraver and clerk of the irons, to give out tlie same 
for coinage, and return the faulty ones to the chief 
engraver, to be delivered to the clerk of the irons : 

'J’o polish the dies, or oversee the doing of the 
same, when the moncyers are coining : 

To inspect the monies, that tlicy be well made and 
free from brokages, and faulty or dirty ]v^ccs ; and 
to do, execute, and perform, lill such other works 
and services in the said olHce as the muster shall 
direct and appoint. 

The duties of the Probationer Assayer are. 

To receive instructions from the Kings assayer 
for actjuiring a knowledge and proficiency in the 
;irt of assaying : 

To do all such services in carrying on the busi- 
ness of the assay- office, as the King’s assayer shall 
rccjuire, and the master direct. 

The duties of the Ma&tir\^ Second Clerk are, 

To make out fair copies and entries of all such 
accounts and papers as might be rgejuired in the 
master’s office, and to do all such services in the 
said office, as the muster or dcputy-mnjster shall di- 
rect or appoint : ^ 

To receive instructions from the master's first 
clerk and melter in the art and undertaking of the 
meltings. 

The duties of the Assistant Engraver are, 

* To assist the chief epgraver in the engraving of the 
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reverses, lettering, er such other parts of the diet Coina^. 
as the chief engraver shall appoint : ~ 

To receive instruction from the chief engraver in 
the art of engraving, and to render ail such services 
in the department as the chief engraver shall require, 
and the master direct. 

The duties of the Mini or Bullion^ Porter / 

To attend the office daily, if required: 

To be present at all importations and deliveries at 
the office : 

To mark on the assay paper the weight of each 
ingot weigirod at the scale : 

To arrange, wdth the assistance of the master’s 
porter, the ingots in the strong-hold, and put them 
together in pots, to be carried down to the melting- 
house : 

To oversee the under porters in giving all proper 
assistance at all the weighings, and in the receipt into 
the mint of all bullion, and deliverance of monies or 
bullion : 

To give the regular notices for the attendance of 
the ofiicers, and other persons at the office, for busi- 
ness, and to do all such services as shall be directed 
by the master or board. 

The pro/per duties of the Warden of the Mint are. 

In conjunction with the master and comptroller, 
and with the assistance of the King’s assayer, to make 
the weights of a guinea and of a shilling, according 
to the established standards, and also parts and mul- 
tiples of the same, to be presented to council, and, if 
approved, to become standard weights, to be lodged 
in the mint : 

To have the custody of the said w’cights at the 
mint, in conjunction w’ith the master and comptroller : 

To make also, in conjunction with the master 
and comptroller, and with the assistance of the King’s 
assayer, copies or duplicates of the said weights, to 
be lodged with an officer called the stamper of mo- 
ney weights: 

To summons onco, or oftener, in every year, by 
warrant under the hands of himself, the master and 
comptroller ; the stamper of money weights to ap- 
pear before them, and produce the said duplicates of 
the standard weights, to be examined and compared 
with the standard weights lodged at the mint office 
in their custody : 

To pay the salary allowed to the 6tain|ier of mo- 
ney weights out of monies to be entrusted to him 
for that sci^^ice by the master of the mint: ^ 

No person to be appointed to act as deputy to 
the warden, without the sanction of the Lords of the 
Treasury. 

The proper duties of the Stamper (f Money Weights arc, 

To attend the summons of the warden, master, 
and comptroller, and to have the duplicate weights 
in his possession compared will) the standard weights 
at the office, at least once a-year : 

To adjust the duplicate weights by the said stand- 
ard wei^t$, that all weights fbr weighing gold and 
silver mpney may be rcgulatcct by the said dupli- 
cates t 

To stamp the weights made use of in weighing 



Coinage. 


Tsiul Hou- 
ti: t‘ of Uuii- 
nrss at tht* 

Mint. 


(/old. 


COINAGE. 



the money, receiving a fee of one penny on every 
twelve weiglits stamped or marked pursuant to act 
of Parliament: 

No other weights but those stamped by the' stam- 
per of weights, to be accented by law, for deter- 
mining the weight of the coins ; and persons coun- 
terieiting the Stamps, or altering weights so stamped^ 

be fined and imprisoned : 

Not to interfere with the weights of the founders' 
company, if they have their weights sized and mark- 
ed as above : 

To receive the salary allowed to his office from the 
warden or his deputy. 

The proper duties of the Solicitor of the Mifit are^ 

To attend the board of mint officers eveigr Wed- 
nesday, or such other day as may be appointed, to 
lay before them such information and depositions, in 
regard to persons offending against the laws relating 
to com, and to receive .the board’s orders for acting 
thereupon : 

To act in conformity to such order, in the pro- 
secution of all such persons as shall clip, counter- 
feit, melt down, wash, file, or diminish the current 
coin of the kingdom, or alter any counterfeit coin, 
knowing the same to be counterfeit, or be guilty 
of any crime or offence concerning the said coin 
or money, or against the laws relating to them : 

Tor the better carrying on of the pro.«Jcciitions 
that may happen, at the same time, in different 
counties, to substitute and employ such other per- 
son as he shall sec fit in hia stead ; 

To make out quarterjy accounts of tho expcnces 
of the prosecutions, witli the proper voucliers, to be 
examined by the hoard of mint officers, showing 
the disbursements made by iiim ; and to make an 
abstract account at tlie end of every year, of monies 
received and expended, that the balance may be as- 
certained and the account discharged. 

We shall now proceed to state the regular routine 
of the business of the mint, when the processes of 
tlie coinage are going forward, under the various 
check- officers whose duties we have enumerated. 

The Hank of Englaml are the usual importers of 
gold bullion. When they bring a pr^rccl of gold for 
coinage, say, for example, 12 ingots; on their being 
bron.ght to the mint, they are deposited wuth the 
.master’s assay-master, and under the key of the de- 
puty-master of the mint, where they remain until the 
assay-master has made an assay of every ingot se- 
parately.^ When he is ready to deliver the assay 
reports of tho said bullion to the master and worker 
or his deputy, the importers arp required to attend 
in the mint office of receipt, where the said assay re- 
ports are read over by the weigher and teller. The 
same are recorded, according to their numbers, in 
the journals of the master, comptroller, and master’s 
first clerk. To render this more intelligible to our 
readers, we shall insert the form of an importation 
of gold, by way of example, and make the same into 
pots, for the process of melting, w'hich immediately 
follow^s its importation^ The letter B is for better, 
and W for worse, than standard fineness, .and the fi- 
gures on the left hand are the excess of fineness 


above standard, and those on the right hand, the ex- Coinage- 
cees of alloy beyond standard gold. 


. Saturday^ 20r/t September 181 7. 

Importation from the Governor and Company of the 
Bank of England, of 12 Gold Ingots for Coinage. 


ilating. 

Assay Report. 

Weight of 
Ingot. 

Rating. 

1 17 

So . 1 B. 1 carat gn . 

1.0 


1 17 c 

— 2 1 

1.0 


1 17 12 

— 3 1 

1,0 



— 4W.I 

1.0 

1 17 12 


— .'J 1 

1,0 

1 17 12 


— f) 1 

15 

1 J7 11. 

1 17 11^ 

— 7 13.1 

1.0 


1 17 12 

— 8 1 

1.0 


1 17 12 

— 9 1 

I 



— low. 1 

15 

1 17 12 


— 1 1 

1.0 

1 17 12 


— 12 1 

1.0 

1 17 12 

11 5 0 


tirosH 180 

11 5 0 


1 ' 

[standarA 180 

1 


A mint bill is given to the importer for this bul- 
lion, testifying the weight, and fineness, and value 
of the several ingots, together with the day and or- 
der of the delivery into the mint, A receipt is an- 
nexed to the bill signed by the deputy-master, and 
witnessed by the comptroller and King’s clerk. 
When the said bullion is delivered to the importers 
in the state of coin, the mint bill is received back at 
the same time by the deputy-master anti worker. ' 
The first clerk and inelter is next required to pot 
the gold for melting, and the same is recorded in 
the pot* book as follows: 

Saturday^ ^Olh September I8I7, 

FIRST roT. 


Koa. Unnk Kng, ‘JO. Sep. 


1. 

1 

17 

12 

15 

0 

0 




2. 


17 

12 

1,5 

0 

0 




3. 


17 

12 

15 


0 




4. 




J5 


0 

1 

17 

12 

,0. 




15 


0 


17 

12 

fi. 




1.5 


0 


17 

12 



12 

12 

90 

0 

0 

5 

12 

12 


SECOND rOT. 






Nos, 

Bonk Kng. 20. Sep. 









7 . 

1 

17 

12 

15 

0 

0 




8. 

1 

17 

12 

15 

0 

0 




9- 

i 

17 

12 

15 

0 

0 




10. 




15 

0 

0 

1 

17 

12 

11. 




1.1 

0 

0 

1 

17 

12 

12. 




15 

0 

0 

1 

17 

12 


.0 

12 

12 

90 

0 

0 

5 

12 

12 


These poUarc delivered to the meltcr, and placed 




S38 ' CO Ilf 

ColiMge. to the debit of hie accdunl in the books of the de» 
* puty-inaster, coiQt^itdler^ and King’s clerk. 

If the melter does not immediately melt the bill* 
lion when delivered to him, it is placed in hU strong- 
hold, to whleh there arc two keys, one of which is 
kept by himself, the other by the surveyor of the 
meltings. 

When the bullion is to be melted, the surveyor of 
the meltings is in attendance, and examines that the 
ingots correspond with the numbers rccoided in the 
pot-book, and, when satisfied that they are correct, 
the ingots belonging to each pot respectively are^ 
charged into the melting-pot, and it is his duty to at- 
tend until they are melted and cast into bars, without 
ever leaving the melting-house. 

When the bettcrness and the worseness of the in- 
gots do not balance each other (as we see it does 
in the examples above), but when there is an excess 
of betterness, which requires an addition of alloy, it 
is calculated after the standard of 22 carats of fine 
gold, and 2 carats of alloy, being the English stand- 
ard of gold. The alloy is weighed by the surveyor 
of the meltings, and put into the meltmg-potb In his 
presence. And when there is an excess of woise- 
ncbs, which requires an addition of fine gold to pro- 
duce the standard of the coin, the same is weighed 
by the surveyor of the meltings, and put into the 
melting-pots in his presence. 

The gold is melted in pots made of black lead. 
Those chiefly used in the royal mint are of foreign 
manufacture ; and are less liable to break in anneal- 
ing than pots of English manufacture, from their 
having more black lead and less clay in their compo- 
sition. Before the gold is charged into the pots, 
the pot is placed in a furnace of Id* inches square, 
and 20 inches deep from the grate. It is placed on 
a stand usually cut from the bottom of an ojd pot, 
and is about an inch or inch and half thick. This is 
covered with coke dust, which makes the pot part 
from it when withdrawn from the furnace, when the 
metal is melted. To give depth to the pot, a muffle 
is placed upon it, which is in fact an old pot cut in 
two, and the wide end fitted to the mouth of the 
pot. The muffle is covered with the other half of 
the old pot, 60 that it is one pot inverted over 
another. The object of this contrivance is to give > 
an additional depth of 4 inches of fuel above the 
pot, by which a more equal degree of heat is given 
to the melted gold, which is an object of great im- 
portance, otherwise there might not be an uniform 
mixture of the alloy and fine gold, which is easily 
effected at a proper degree of temperature. By re- 
moving the top which covers the muffle, the process 
of the melting can be inspected as required. The 
furnace is lighted by putting a little ignited charcoal 
over the grate, and around the melting-pot. . About 
4 inches ^ coke is put over the charcoal, leaving the 
door of the furnace open, and the damper, which 
communicates w'ith the flue of the furn le, shut. As 
soon as the coke is properly ignited, the furnace may 
be fiHed to the heiglit of the muffle with coke ; and 
leaving the door still open, and the damper shut, the 
flro will gradually bum through, and not endanger 
the pot, by being tod suddenly heated. When the 
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pot is heated to a bright red, the gold li charged. Coinage 
and generally the pot, weighing from 90 to 105 lbs. ’ ^ “ 
Troy, is melted in one hour. When the metid is 
thoroughly ipdlted, it is well mixed or stirred, wifti 
a rod of black lead, which is heated to a bright 
before putting it into the metal. The pot is then 
withdrawn from the furnace, by first drawing a bai^.^ 
of the grate (which is moveable) on each side of Jjrc 
pot, and forcing all the fuel into the ash pit ; a pair 
of tongs is then made to encircle the pot, to which 
is attached a lever, by which the pot is lifted upon 
the top ot tte ftimace. The pot is then carried, in 
another pair'* of tongs, and its contents poured into 
two moulds, which produce two bars of 10 inches 
long, 7 inches wide, and 1 inch thick. The pot is 
returnod to the furnace, the bars that were with- 
drawn replaced, and the ignited fuel put round the 
pot, and charged with more gold. A pot, by proper 
treatment, may be used eignt or ten times in tht 
course of a day. 

From each pot melted, two pieces or samples ai e 
cut, one from the first poured bar, the other from 
the second. These ate put in papers, marked ai - 
cordingly by the surveyor of the meltings, who de- 
livers them wrapt up in a slip of paper, which con- 
tains the numbers of the ingots of which the pot was 
composed, their gross weight, with the quanta \ 
of alloy or fine gold, as it may happen, which \ias 
added in the melting. The bars of gold, after bein^ 
weighed by the melter for his own satisfaction, arc 
placed in the strong-hold, under the key of the siu - 
vcyor of the meltings, until the King’s assay-mastci 
has reported tlieir standard qualit}. If they arc 
found to be the proper standard, lie sends a writ- 
ten order, authorizing them to be delivered to the 
moneyers, for the purpose of making coin. 

When the bars arc delivered to the moneyers for 
coinage, they are carried by the melter to the office 
of receipt and delivery ; where they are weighed b} 
the weigher and teller, in the presence of one of the 
check officers, one of the moneyers, and the melter. 

Tlie moneycr gives a receipt in the pot-book to 
the melter for the gold so delivered, and the same is 
placed to the credit of his account in the books of 
the deputy- master, comptroller, and King’s clerk. 

The same process is gone through when the mone} - 
ers return the portions of the gold, commonly called 
scissell, which they cannot make into money, and for 
the weight of which the melter gives a receipt in the 
pot-booK, which is placed to the credit of the mo- 
neyers, and debit of the melter’s account. 

When silver bullion is imported into the mint, itSilvL 
asses through the same preliminary stages that we 
ave seen the gold pass. The weight of an ingot 
of silver is from 50 to 60 lbs. Troy ; they are num- 
bered, assayed, weighed before the importers, and 
potted for melting the same as in gold. The only 
difference is in the pots, weighing from 400 lbs. to 
450 Troy Ib^ each. The silver is reported in ozs. 
anddwts. ; and the standard computed to that of 
11 ozs. 2 dwts of fine silver, and 18 dwts. alloy. The 
pots are melted under the inspection and superin- 
tendence of the surveyor of the meltings ; in every 
respect the same as the gold, excepting that three 
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are taken for the may, one from the 
tnfe middle and last pocuredW of each pot. 

The process of inelting ifiver, now practised at the 
Koyal Mint^ is a recent Intetion, and a very ^eat 
improvement. The iitntf mode was to^melt it in 
black lead pots, and a considerable coinage of tokens 
for the bank of Ireland was performed with the melt* 
done in this way. The importations being en- 
tii^ly Spanish dollars, and the tokens of that stand- 
ard, the melter could easily melt them in quanti- 
ties of 60 lbs. Troy, which was done. The inconi> 
venience of this mode was severely felt, because in- 
gots of silver of various qualities could not be im- 
ported for coinage, from the difficulty of not being 
able to blend several together in one pot, so as to 
produce the proper standard of our money, ^o sen- 
Mble was government of this imperfection in the 
mint, that, in the year 1777, Mr Alchorne, then 
master’s assay-master, was sent to visit the mints of 
Paris, Rouen, Lille, and Bruxelles, and to collect 
information as to the arts of coining practised in those 
mints, and particularly the art of melting silver in large 
(jaantities. Mr Alchorne’s intimate knowledge of the 
English mint, together with his various and extensive 
knowledge as a practical chemist, well fitted him for 
the important undertaking ;1and his observations on the 
coin and coinage of France and Flanders is exceed- 
ingly creditable to his judgment and knowledge. 

It is worthy of remark, that it is on record in the 
books of the mint, that, in the recoinage of King 
William III. the pots of silver weighed 400 lbs. 
Troy and upwards ; but every trace as to how this 
quantity of silver was melted is completely lost ; and 
It is only conjectured that it was done in pots made 
of wrougJit-iroii. But not a vestige of a melting 
furnace, fitted for such a purpose, is to be found in 
the Tower, nor a single record of the method prac- 
tised. 

In the year 17^8) some trials for melting silver in 
Tvrouglit-iron pots took place, by means of a blast- 
furnace, but they were found so laborious, inconve- 
nient, and profitless, as to cause the process to be 
abandoned. 

In 1787, when some silver was imported into the 
mint for coitioge, new experiments were made by the 
kite Mr Morrison, then deputy-master and worker, 
and who conducted the meltings. A blast-furnace 
again tried and abandoned. He next attempted 
to melt the silver in large black lead pots, contain- 
ing from 100 to 120 lbs. Troy; but the repeated 
breaking of tlie pots, although it was attempted to 
guard them by outside luting, proved a great inter- 
ruption to the business, and aeripua loas to the melter. 
Trial indeed was made with caat-iron poU ; but these 
were found subject to melt, and the iron got mixed 
with the silver. The work too was continually stop- 
ped by the King’s assayer, in consequence of the 
metal not being of the proper standard, it being al- 
w ays refined by the process of melting, and lading it 
with ladles from the pot. 

Independent of these conbidcrations, very great 
difficulty aro^e at the office in arranging the potting, 
previous to the operation. The practice pursued at 
the mint (in order to reduce the metal to standard), 


of combining 4nd blending the various ingots of Ckiinage. 
better and inferior qualities, adding what little por- 
tion of alloy or fine metal that might be necessa- 
ry to obtain accuracy, rendered it impossible, where 
the ingots weighed iiom 6o to 80 lbs. Troy, to pot 
them of a weight not exceeding 100 lbs. Troy. It 
therefore became necessary, in the first place, to re- 
duce the larger description of ingots to a smaller 
size by melting, and these were again weighed into 
the office of receipt. Hence a doable operation 
took place, occasioning additional labour, waste, 
and expence to tlie melter, and requiring extraor- 
dinary trouble and attendance on the part of the 
office. It was very obvious that this mode of con- 
ducting the silver meltings was extremely defective, 
and was in consequence abandoned. 

The next experiments made were with a reverbe- 
ratory furnace, built afler the model of tliose used 
in the Lille mint. But no better success attended 
these trials, and the process was, as in former cases, 
abandoned. The imperfection here arose from the 
great refinement of the silver in the melting, by the 
oxidation of the alloy, and which the usage of the 
British mint docs not allow the melter to supply, as 
in the French mints. In the French mints, as soon 
as the silver is in fusion, a sample is taken out and 
assayed, and copper is added in the proportion to the 
refinement of the melted silver (which is kept in fu- 
sion while the assay is making) ; the whole is well 
stirred, and immediately laded out and cast into bars. 

In the years 1795 and 1798, several farther trials 
were made by the late Mr Morrison, who was inde- 
fatigable in his endeavours to perfect his department, 
with a view to attain the object so much desired, — that 
of melting large quantities of silver at once, without 
producing so much waste and refinement in the me- 
tal. In these experiments he tried three furnaces, 
each of a diffeieut construction ; and thougli he was 
much nearer his point, there was still an imper- 
fection, aiising from the mode of dipping out the 
metal from the pot with ladles, which chilled the 
metal, and rendered the process extremely laborious 
and tedious. 

No new' experiments were made until the year 
1804. Mr Morrison, having died in 1803, was suc- 
ceeded in hib office by hi& son, the present deputy- 
master and worker of the mint. The extreme scar- 
city and defective state of the silver coin at this 
time, arising from the defective state of the melting 
department, urged Mr Morrison to renew the ex- 
periments of his father. In following these ex- 
periments, Mr Morrison had in view the construc- 
tion of a furnace adapted for the use of cast-iron 
pots,— the use of pots of a' size capable of melt- 
ing from 4W to 500 lbs. Troy, at one charge,— 
the adaptation of such machinery as would super- 
sede the clumsy and wasteful process of lading the 
silver from the pots when melted,— and, lastly, the in- 
troduction of the use of moulds made of cast-iron, in 
place of those then used in the mint, and which 
were made of sand. 

In all these objects Mr Morrison, highly to his 
credit, perfectly succeeded ; and the silver melt- 
ing department of die new mint was constructs 
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(^na^ ed according to ,the J^nace first used in the jcaipW- 
^ ntents which led to such a satisfactory result, 
whole lias been in use since ijll, and the d^irt- 
ment is capable Of meltings W'ltli ease, 10)t)00 lbs. 
Troy of silver daily ; as was done for several months 
during, the' late recoinage. (1817«) 

We shall now proceed to a description of the ma- 
chinery and furnaces of the silver melting depart- 
ment, together with the mode of conducting the 
process. 

The upper part of Plate LXI. is a perspective view 
of the machine, for pouring the nieltcd silver into 
the ingot moulds. 

Fig. 1. A A, are the furnaces in which the metal 
is melted. These are air-furnaces, built of fire- 
brick, in the usual manner of melting furnaces, but, 
to render them more durable, the brick- work is 
cased in cast-iron plates, which arc put together 
W'itli screws. BB are the covers to the furnace; 
they are held dowm to the top plate of the furnaces 
by 0 single screw-pin for each 5 and, on the oppo>ite 
side of the cover, a handle a is fixed. By pushing 
this handle, the cover is moved sideways upon its 
centre-pin, so as to remove it from the furnace 
mouth. A roller is fitted to the cover, to run upon 
the top plate, and render the motion easy. 

The interior figure of each furnace is circular, DO 
indies deep, and 21 inches in diameter; the bottom 
is a grate of cast-iron bars (each bar being move- 
able) to admit the air. Upon the grate is placed a 
pedestal or stand of cast-iron, of a concave shape, 
covered an inch thick with coke or charcoal dust, 
and upon whicli the pot is placed in which the sil- 
^cr is melted. Ihe pedestal is nearly two inches 
thick, and is fully (w*o inches broader in its diame- 
ter than the pot, the object of which is to protect* 
the hip of the pot from the V6ry high heat which the 
current of air ascending through the grate, w hen the 
furnace is at work, creates, and which would other- 
wise melt the pot. This precaution is essentially 
necessary, from the pedestal raising the pot so con- 
siderably above the grate, and from its being entire- 
ly surrounded by the fire in the furnace. If itlie 
furnace, however, is properly managed, there is 
no risk of melting the pot. On the top or mouth 
of the pot is placed a muffle, which is a ring 
of cast-iron, six inches deep, made to fit neat- 
ly into the mouth of the pot ; the use of this muffle 
is similar to that used in melting gold, to give a 
greater dejiih of fuel in the furnace than the mere, 
length of the pot, and w’hich gives a greater de- 
gree of perfection to the process. The muffle 
is also extremely convenient, by giving a depth to 
the pot, if we may so speak, w^hich enables ingots of 
silver to be charged, which are longer than the 
depth of the interior of the pot. The top of the 
ring or muffle is covered with a plate of cast-iron, to 
j)rcvent the fuel from falling into the pot, and secure 
the metal from the action of the atmonheric air 
wh>en in fusion. Each furnace has a flae'9 inches 
wide and 6 inches deep. The flue is 4 inches from 
the top of the furnace, and proceeds in a horizontal 
direction, and extends to the flue C, which is 9 in- 
ches and is carried up in a sloping direction 


to the stack or chimney, Whit^ is 4^ feet high A'dii Cointfle. 
the grate of the furnace. 

"V^en the furnace doors, BB, are closed, the cur- 
rent of air which enters at the grate ascei^ds through 
the body, of the furnace, and causes the fuel, which 
is coke, and which surrounds the melting pot, to 
burn Very intensely. The degree of heat wanted, 
however, is very nicely regulated by adjamper, which 
is fixed in the flue of each furnace, and exactly fit- 
ting the square of the flue, so that any portion of 
draught cun be given to the furnace that may be 
" wanted. Tfie damper is a plate of wrought iron, 
fixed in a IVame, and is easily moved in and out, so 
as to increase or diminish the size of the flue. It is 
fixed in the brick work of the sloping flue C, about 
18 inches above the top of the furnace. 1’he fur- 
nace doors B have small holes in them to look into 
the furnace ; these are closed by stoppers or plugs of 
cast-iron. 

When the furnace is put to work, it is lighted by 
sonic ignited charcoal being put upon the grate, and 
around llie pot (fortliepot is always in its place be- 
fore the fire is liglited) ; Upon the charcoal about three 
inches deep of coke is put — the door B is shut, and 
the damper is pulled out about two inches. When 
the coke is ignited, a similar quantity is put on, and 
so continued until the furnace is filled with ignited 
coke. The object of this precaution is to prevent 
the cracking of the cast-iron pot by being too sud- 
denly heated — and it is generally about two hours 
before the pot can be brought to a charging lieat, 
to do it with perfect safety. Before the silver is 
charged the pot is heated a bright red ; it is then 
examined to sec if it 1ms cracked in bringing up, as 
it is technically called. This is done by placing a 
cold iron tool of considerable thickness in the centre 
of the pot, which immediately renders any crack 
visible to the eye. When satisfied that the pot is 
sound the silver is charged into the pot. With the 
silver is put into the pot a small quantity of coarsely 
grained charcoal powder, which coats the inner sur- 
iace of the pot, and prevents the silver from adher- 
ing to it. When the silver is brought to the fusing 
point, tlie quantity of charcoal is increased until it is 
nearly half an inch deep on the surface of the silver, 
and which keeps the silver ns much as possible from 
the action of the common air, and prevents that de- 
struction of the alloy which would otherwise cause a 
considerable refinement in the metal, W’heii the 
silver is completely and properly melted, it is well 
stirred with an iron stirrer, so as to make the whole 
mass of one uniform standard quality. The pot is 
then taken out the furnace by the crane and con- 
veyed U> the pouring machine, by which its contents 
are pomred into the ingot moulds. 

Fig. 3. is the crane; it is supported by a strong 
column of cast-iron X, which is firmly fixed in ma- 
sonry beneath the floor. The gibet of the crane 
marked WY is cast in one piece ; it has a collar at c 
which fits upon a pivot formed at the upper end of 
the Column X. At the lower part of the gib is a 
collar which embraces the column near its base. On 
these two supports the gib turns freely round, so that 
its extremity W may be placed over either of the 
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Coin^e. furnaces BB. whifl^^orlc of the crane is sup- 
^ ported in tvsro fraipM are fixed to tht? gib 

by three bolts; it poii^M of a cog-wheel c, upon 
the end of the barrel, ,00 whicli the chain windsi and 
a pinion b, which giviM motion to the cog-wheel. The 
axis of the pinion has a winch or handle (n) at each 
end to turn it round. The chain d, from the barrel, 
is carried up over the pully at c, which is 6tted in a 
part of the gib immediately over the pivot at the top 
of the column X. The chain then passes QVet.thc 
pully W at the end of the gib, and has the tongs VT 
suspended to it. These are ^aptedto take Op the pot 
between the hooks or claws 'f, at the lower ends. 
The two limbs are united by a joint like shears, and 
the upper ends V, are connected with the great chain 
by a few links. The pot has a projecting r*im round 
tlie edge, and the tongs take this rim to lift the 
pot out of the furnace. The pot being wound up to 
the reejuired height, by turning the handle a ; the 
gib of the crane is swung round to bring the pot 
over the pouring machine, and it is lowered down 
into it, for the convenience of swinging the crane 
round a w'orm, which is fixed upon the column X at 
O, and a w orm or endless screw is mounted in the 
frame z to woik in the teeth of the wheel. The screwr 
being turned by a winch on the end of its spindle 
will cause the gib to move round on tbtjj^lumn. 

Fig. 2. represents that jiartof the pouring machine 
in w'hicli the pot is placed. M is an axis which is 
mounted in the frame of fig^ 1. by the pivots at its 
ends. 'I'o this axis is fixed a cradle, which receives 
the pot. The cradle is jointed together so as to 
open and shut, and tlie screw ' m draws the parts to- 
gctlier until they will fit. The pot L is an arched 
rack, forming a continuation of the principal bars of 
the cradle. When the cradle is in its place, as in 
iig. 1. the rack L is engaged by a pinion K, and can 
thereby be elevated so as to pour out tlie metal at a 
lip or spout whicli is made in the edge of the pot 
for ihat purpose. The axis of the pinion K is turn- 
ed by means of a winch D with a train of wheels 
DE, FG, and HI. The man who turns this winch 
stands before the pot, so us to see what he is doing. 
The frame of the pouring machine is sufficiently 
evident from the figure. It is so made as- to leave 
an open space beneath for the carriage containing 
the ingot moulds. 

Fig. 4*. is a separate view of a pair of ingot moulds. 
The two parts R and S put together, and form a com- 
plete mould, as shown in fig. 5. The upper edge or 
moiith is a little enlarged to facilitate tlie pouring of 
the metal. The moulds arc. made of cast-iron. The 
part R has the bottom and Ode side formed on it, and 
the other half S has one side formed on it. Before 
the moulds are used, they are heated in an iron clo- 
set, which has flues surrounding it, and they are tlien 
rubbed on the inside with linseed oil. 

p«, fig.i . is the carriage into which a row of these 
moulds are placed, as show'n at 4, and they are 
screwed up close by two screws pj}, so as to hold 
them tight ; the moulds rest upon a plate, w hich is 
suspended by screw's at each end, and can by that 
means be raised or lowered to suit different heights 
of moulds. The carriage is supported on four wheels 
QQ. which run upon a railway. PP is a rack fixed 
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to the bottom plate of . the carriage ; in this rack a Coi ny ^ 
cog-wheel Ny acts; the cog-wheel is turned by 
pinion which has a liandle O, fixed upon it ; by turn- 
ing the handle the carriage is moved along upon the 
railway; and any one of the moulds 4, can be 
brought under the spout of tbe poi Q : then, by turn- 
^ ing the handle D, the pot can be inclined so as to 
pour the metd into the mould until it is full. 

In the silver melting-house there are eight melt- 
ing furnaces, tw<) cranes, and two pouring machines. 

Each crane stands in the centre of four furnaces, 
freely commanding the centre of each, and conveys 
the pots to the pouring machine. The eight fur- 
naces are worked three times daily, and each pot 
contains, upon an average, 420 lbs. Troy, making 
the total melting 10,080 lbs. Tliere are four men 
to each four furnaces ; each party pour their own 
pots, and the wliole meltings are' finished from the 
time of first cliarging in the morning, in little more 
than ten hours. 

TJie w'bole of the silver meltings, ns w'e before ob- 
served, are conducted under the superintendence of 
the surveyor of the meltmj^s ; and he alLow'S no siKer 
to be delivered to the company of moneyers by the 
meltcr, unless he has a written order from the King’s 
assayer master, authorizing such delivery. 

The meltings are performed by contract with the 
master of the mint and his first clerk, as melter. He 
is responsible to the master for all the bullion he re- 
ceives, and delivers weight for weight, which renders 
his situation one of considerable risk and great re- 
sponsibility. He also finds security for the due per- 
formance of the duties of Jiis office. 

The bars of silver, of the approved standard, are 
delivered over to the moneyers, in ihe same manner 
as w^e have detailed respecting gold. I'he moneyers 
also perform the various processes of the coinage 
under contract with the niastir of the; mint, always 
delivering weight for w'eight. They also give security 
for the due performance of the duties of their office. 

The first process to which the silver bars are sub- Operation of 
jected, is that of ihuting, rolling, or laminating, in tolling. 

rolling mill. The bars, before they arc put 
through the rollers, are heated to redness, which 
makes them much easier roiled. They are heated 
in a reverberatory furnace. 

When the gold bars are subjected to the same pro- 
cess, they arc rolled cold, and a bar of an inch thick 
can be reduced to the thickness of a half sovereign 
without ever being annealed, and could be reduced 
much thinner if necessary, and not show the least 
symptom of cracking. 

Fig. 6. is an elevation of one pair of rollers, and 
the wheel work for giving motion to tliem. A is the 
upper and B the lower roller; CC are the standards 
of the cast-iron frame which supports them. Each of 
these standards has a opening in it to receive the 
bearing brasses for the pivots of the rollers. The up- 
per roller is suspended in brasses whicli are regu- ' 
fated by the large screws FF, which admit of placing 
the rollers at a greater or less distance asunder. This 
is shown by the separate figure of one of the screws ; 

M are the brasses, and /: the hole to receive the 
pivot of the rolfer. On the upper part of the screw 
a collar f is fitted, and from this tw'o bolts gg dc- 
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^ beneath. Bjr these the rolfef i^^utpended, 
turning the atH^ n^uD*4#^*?; W, 

The bvsmo» \ hh i^re fi j^curaJiilj^ jj 
grooves ^oe epeninga iu i^e^tlkwardsiCC; : ^ . 

For t^'cenveniencO of turDing ^both £i^jb)irii.;^pand 
together^ each has i| cog*whcel F fixedipn the tipper 
end of it. These are turne^.^-IPa^ fvitoivrorins |lH, 
fiited Diva common axis, has a handle G in 

. front. See the phuin fig. 8. By turning this handle 
^ the upper roller is,, either raised or lowered, as is rc- 
:,;toiuredy but will always be parallel to ihf lower one. 
The .two standards CC, are finhly bolte d down to 
the ground sills DD^ which are of cast-iron,, and arc 
bed&d in tl>e masonry 1C I". Tbe,^j^nda]Cj^3 are 
farther united by bolts /z* At tbe.uppi^'part S, is a 
cross bur fixed befAveen the standards^'- to support a 
small table or platform, on which the m^.tal is placed 
when it is to be presented to the rollers. 

The rollers are put in motion: by a steam-engine. 
The crank of the engine has a cog-wheel upon it 
which turns a pinion. Upon the axis of this is a very 
heavy fly-wheel, which turns with great velocity. 
On the end of the same axis, is a pinion which turns 
a large wheel M, and this gives motion to a long 
■haft NN, which extends beneath the rollers, and is 
continued a sufficient distance in the same direction, 
to turn two pair of rollers, one of which only are re- 
presented in tile drawing. At a wheel is fixed on 
this shaft, to turn the upper roller A, by means of a 
wheel K, which is supported in the standards hk, 
and';jts ajcis is connected w'ith a short shaft rlr, witii 
the square on the end of the roller A. rr Are the 
sockets by which the shafts are joined, and they ad- 
mit of a little yielding when, >flic roller is raised. 

The wheel O, is fixed on. ttiO shaft N, to turn the 
lower roller B, by means of the wheel P ; but the 
wheels P'and O do not touch, being of smaller dia- 
meters, nrid an interniediate wheel is ap[)licd on one 
side, so that its teeth engago with both the wlieeis 
O and P ; by this means the two rollers A and B 
are made to turn round in opposite directions, and 
then their adjacent smfaces will move together., 
The wheel P is sufmorted in standards j)py and its 
gxii il is connected by a shaft with the lower 
roller B. ' 

Fig^r?. is a gauge so ascertain the thickness of Ihe 
plates, which are reduced by the operation 
rollers ; it consists of * two steel rulers, fixed fa^ to« 
gether at one end, and the other eiid is a certain 
distance asunder, forming an opening between them, 
.which gradually diminishes to nothing.^ The sides 
of the rulers are divided. In using this gauge to 
deteripine the thickness of a piece orplate, the edge 
of the ^bite is applied to the opening between the 
rulei^ Mid the divisions of tlie rulers show the dis- 
tance ii will go into the opening before it fits tight, 
and die thickness/is ascertained by the number of the 
divlsiensp ' . 

3. and 4., represent theiwchine 
by w4fidh ihe. plates of metal from the rolling-min 
are cut into slips of a conveknent width, for cutting 
out the circular pieces or blanks, which arc to form 
the coin. This width is generally that of 2 crowms, 
lil crowns^ shillings, &c. 

• iidfr A' V 



the ground wJlsotJhtfi^ cog-''^ 

f '^^'^>yheel D w ill be lwmediat 0 ly^' 0 ^ which 

^^;turns tfao-rollfiig-niil), caif' ^ 

' 'w’bjeid , 1 ^ that cbg-wbefel T) ix fixed 

nppn horixonUi) axis H'hich 
l^'fbEbne LL..,^^AA is a simitar axki^^aced at the 
. tdp w .the franie>^|ind turned round by a cog- wheel 
C, enga^s with the wheel D. On the ex- 

akis A and B, a wheel or circular 
cni^S B fixed. The ( dges of these cutters 
lie in ktCT and overlap each other 

B little. Tliyi edges of the cutters arc made of steel 
hardened, and tliey are turned very truly circular, 
and the edges which overlap are made very true and 
square. ^Whilst they Sre turning round, if the edge 
of a plate of metnl is presented to them, it will be 
cut or divided just in the same manner os a pair of 
shears. H is a narrow sluir, upon which the plate 
is supported when it is pushed for^’ards to be cut, 
and G is a guide fixed upon the shelf; the edge of 
the plate of metul is applied against this guide, 
whilst it is moved forwards to the cutters. The 
guide ^ moveable, and the distance which it stands 
hack from the cutting edges, or line of contact of 
the two cu^rs, £F, determines the brendtli of the 
slip of mcta^hich will bo cut oif. 

To give these slips of metal the exact thickness 
which is requisite before they are cut up into blocks, 
they are subjected to a more delicate rolling ; or they 
arc drawm between dies by a machine, invented by 
Mr Barton, the present comptroller of the mint. 

Fig. 7. Plate LXllI. represents the finishing rol- 
lers, viewed at the end of the frame, in order to show' 
the manner ('f adjusting tlicm ; for it is only in those 
parts that they differ from the great rollers : a is one 
of the pivots or centres of iJie upper roller; it is ac- 
curately fitted in a collar of brasses, whicli collar is 
held down in a cell at the top of the standard by u 
cap d, with two bolts and nuts. These are not in- 
tended for the adjustment of the rollers as in the 
former instance, but the lower roller is moved for 
this purpose. The pivot 4, of the lower roller, is re- 
ceived in a brass bearing, which is moveable, in the 
opening in the standard ftamc. 'ilie brass rests upon 
a wedge, e, which is fitted in a cross mortice through 
the standard. By forcing the wedge farther in the 
bras3 of the lower roller, it will be moved nearer to 
the uppet roller. The standard at the other end of 
the rollers is made in the same manner, and the 
wedges of both must be moved at tlie same time. To 
give them motion, a .screw, y; is fitted into each 
wedge, and upon tliese screws arc w'orm wheels, 
which are both moved by worms cut upon an hori- 
zontal axis, Jhen extends across from one side of the 
fraine to iheVdther, and has a handle at the end to 
turn it and move the screws and wedges 

both in eqiiaTquantity ; I is the table on which the 
metal is laid present it to the rollers. 

plate LXll. contains drawings of Mr Barton’s new 
machine for drawing the slips of metal between dies, 
by which a greater degree of Accuracy is obtained 
in the thickness of the metal ; the operation is simi- 
lar to wire drawing. 

Figs. 1. 2. and 8. represents a email machine for 
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•^"V^ will ent^r. into 4 iSI»#'*ij||e^^S^ugh which the whole rf 
the sh’p ti'ito b4?A(PKi£ *It is & stnull pair of follen, 
which are Showfl"'ett ii scale, in fig. 1. ; A is 
. the.iipp^itollerf a(iS4*l3 t»e lovtfer : this! has tl1ree^..; 
flat 0$ ffjpresaoJ^h C is the plip of metal put 
betvveeri the!;^;r#iers $ D is a stop adjustable in the 
line of the m<nido of the slip of metal C. Fig. U 
an end view, and fig. 3. a side 'view of the frame or 
machine in which the rollers arc mounted. ‘AB are 
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regaW' id^:;^ between the dies. . H 
clan^n^ nut^ ifitted upon the, screw, to take off ail 
possibility of 'rfiake; the sliders aie also bound fast 
sidew^B,bfy*sei^s.ta^pe^ through the sides of 'the 
box, die points of n^ij^^prsss upon steel plates be- 
tween them and tbb ,^i4«rs- In order to render tho' 
contact between the pmnts of the screws, supporting 
the under Sltdet* apd the point of the adjusting screw, 
forcing the u^ficr di4#iV ^tiil more complete, two ex- 
tending screws aro^ in^fbduced at the ends of the 




the rollers, which are made to turn found together steel dies between the sliders, by which a sufficient 
by pinions a b. F is a large cog^wbecl, which is degree of contact, to overcome tlie spring of the ma- 
ftxed on the end of the axis of the lowef roller. This terials, may bo excited before the dies come into ac- 
cog-wlieel is turned by a pinion G, which is fixed tion on the biip of the metal, 
on an axis extended across the machine, and having The box of dies is fixed atone end ofa long frame, 
a fly-wheel fixed OHr one ertd, and at thg other a as is shown in fig. 5. This frame supports two axis, 
drum H, to receive an endless strap, by which tho A A, one at'Cach end. Upon these axis wheels are 
machine is put in motion; a crank is formed on tho dxed to receive' endless chains, -BB, which move 
middle of this axis, and a rod rf, is joined to the along a sort of trough or railway, formed on the top 
crank, to connect it with the moving blade K of n of the frame. Tho chains are kept in motion by a 
pair of slicnrs, of which the other blade L is tixcfl to cog-wheel (', which is fixed upon the axis most re* 
the frame. The distance of the rollers is regnlaud mole from tho box ol dies, I'his cog-wheel is turii^ 
by a .screw re, at the top of each standard. These ed by a pinion D, on tho axis of which is a wheel E, 
screws have pinions at the ton of them, and are and this wheel is turned by a pinion F, on the axis 
turned round by a pinion whiclfts placed between of the drum (i, winch is moved by an endless band 
them, and engages the teeth ofBbth pinions, so as proceeding from some of the wheels in the mill, and 
to give motion to the two screwHat the same time, which is thrown in and out of geer at pleasure by a 
wlieii the middle wheel is turned round by a cross tightening roller. The slip of metal is drawn through 
l;and!o which is fixed to the top of it. If the slips of the dicb by the cliain, wdth a pair of tongs, fig. 6. and 
metal which are to be put in tliis machine are not 7» f^b arc the two jaws of the tongs which are 
exactly square at the ends, they are cut olf smooth united with ouch other by the joint pin c. This has a 
and M|u,ire by the shears, w’hicli kee[) constantly small roller or wheel fitted on each end to run upon 
moving; the end of the slip is then presented be- the railway on tho top of the frame; cb/ are a sintdlar 
tween the rollers, not on that side which would draw pair of wheels, the axle of which is connected with 
them in between the rollers, us in common rolling, two links cr; this axle passes between the fails of the 
but on the oppo.site side ; when one ol' (he fiat sides tongs, but ks not fixed to them. The ends of the 
of the lower roller conies opposite to ilic upper rol- lisiks have a double hook formed on them as shown 
icr, then the piece of metal can be puslied forwards at fig. 7. I’lie tongs run upon their wheels imme- 
lietwcen the tuo, until the end stops against the dia.tely over the endless chain, so that when the end 


1 ), as in fig, 1.; then an the n»!kM s turn round, y' of the links ee is pressed dowm, one of the hooks 
and the flat bide of the lower roller pa-=scd by, the catches on a cross pin of the chain, os in fig. 7. The 
cylindrical parts of the roller will take the metal be- axle of tho wheels ddy actin^-between the inclined 
tween, and roll it thinner altlie end whicli is between parts of the tails of the tongs, tends to throw them a- 
thc st()j>s and the point of contact of the rollers, sunder, and, at the same time, the jaws of the tongs 
Fig. .0. is a pci>pt'clive view of the drawing ma- bite with very great force ; the links ee draw the 


chine at work. 


tongs along with the chain BB. ‘ Tire links are car* 


Fig. 7. and 8. ti section to show how the slip of rled a long way beyond tlie axle of the wheels, and; 
mcral C is drawn between tlie dies by the tongs, have a sufficient weight b fastened to. them, which 
fig. 7* **^0 hooked end and disengage it from 

Fig 4. is a section of the steel dies. They are two the chain, except when there id a considerable strain 
cylinders AB of steel, made vcryiiard and extreme- on the longs, 

ly true ; those are fitted into two sliders DD, and To use this machine, a boy takes hold of the 
are held fui^t by cl imp pieces EE ficrewed againsrt tongs by tho handle r, when they are disengaged 
them. The steel cylinders are very accurately fitted from the chain, and pushes the tongs forward towards 
into their beds in the slides, so that the steel Shall he the box of dies. The toirjgs run freely upon their 
firmly supported and prevented from ben/clmg or turn- wheels, and the jaws open wheii* moved in that di- 
iug round, and presenting but a small portion of tlieir . rectlon, because two small, pins it arc fixed across 
drcuinlcrcncc against the slip of metal. The sliders 1> between the links, and acting on the outsides of the 
arc fitted into a box, fig. 8. and 9.; rhej^ fit flat on the tails of the tongSi close them together, and this at 
bottom of the box, and two damps FPare screwed the same time opens the jaws. The longs are push- 
ngainst the sliders to confine them to^the box. The ed up close to the box of dies, and the jaws enter 
lower slider is supported by two screws ^ and the into a recess N, fig. 8. which is formed fur that pur- 
upper slider is forced down by a large screw G ; this pose. Another boy takes a slip of metal, which is 
has a cog-whed fixed on the top of jt, with a pinion previously made- thin by the rollirs, fig, l., and in- 
and lever to turn the screws round very slowly, and troduces it between the dies, and also betiyeen the 
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9inv ^8 Of the ># 1 ^ 1 . Th«liw8^5 

holds the ton^s MH^likes dieh^ftdie s, which ' 
ed pn the back of t}ip toc^ antf holds it &s^4h‘i'*" 
with the other .h«ed* he mm.Ae handle at 
end of ihedintsB^aw^ fr^ Imtoogs^ Tfib has tt 
eifeet of (dpsiog the jaws of tho tonge op^n dip of 
metaf between them ; at the same-tii^he itepresses 
the handle r, and t^e hook end^ the links ee 
will be caught by the pin of the chain, 

which ebmcB beneath tbeici^vil^nris puts the tongs in 
motion, but the first action Is to close the jaws and 
bite the piece of metal with great force, in conse- 
quence of the axletree of the wheels being placed 
betii^een the inclined planes of die to^s. When 
the tongs have closed on the metal, all tlieir 
force, they move with the chain, 
of metal through the dies, which opetyiNEpilf upon the 
thicker parts of the slip with greater el&Ct than upon 
the thin, reduces the whole to an equable thickness. 
When the whole length is drawn through, the strain 
upon the tongs is instantly released ; and the w^eight 
lifiiiig up the book ut the oilier end of the links, 
they arc ready to be advanced again to the dies, to 
didw another bar. The frame, fig. 5. contains two 
pair of dies, and the same wheel serves for both. 
At the mint are two machines like that shown in 
fig. 5. They are placed side by side, with a suffi- 
cient space for the boys to work between them. 

These machines were made by Mr Maudslay, 
under the directions of the inventor. 

The slips of metal produced from this machine 
areJi.^Ttriiderably more unifbrm in thickness than 
wb^^fiished at the adjusting rollers ; consequently 
th^ individual pieces are made more nearly to the 
standard w'eight, which jWoi the object in view by 
this invention. This has^bpcojxic a point of great 
importance in the practice of the mint, from the re- 
medy on gold in weight being reduced from 40 to 
12 Troy grains. When the pieces cut from slips of 
metal prepared by the drawing-machine are pound* 
ed and weighed, which is telling the number of piecbs 
in a pound Troy, sovereigns or half-sovereigns, the 
variations from ^ndard either way seldom cxoecd,, 
S grains Troy. is reckoned good work from the* 
adjusting rollers ^en the variations are under 6 
Troy grains. ‘ ‘ * ^ 

The plates of metal, prepared by the ad^hlg 
rollci-s or the drawing machine, are cut out inSb<^r- 
cular pieces nearly of the sine of the intended coin. 
This 18 done by the cutting out press, fig* 1* Plate 
LXIII. CCCC is a cast-iron frame which is fixed on 
a stone basement. £ is the screw which is fitted 
through the top of the frame and actuates a slider 
F. At the lower end of the slider a sWel punch a, is 
' fixedi Its diameter is exactly equal to tiiat of the 
pieces which are to be cut out, c is the steel die, 
which has a hole In it of a proper sice to fit thq steel 
punch ; d is a box with screws for adjustioa tl^ die, 
to that the hole tn^ it will be exactly b4||sat^ the 
punch* * ^ ' 

The slider F is fitted into a socket G, which guides 
it so that it will descend correctly into the hole in 
the die. i is a piece of ircln which is fixed a sqiall 
distance above the die c ; it has a hole through to ad- 
mit the punch. Its use is to hold dbwn the piece of 


when thepidl^jlsos, piece would Coinags. 

to the punchfh " 

.On the upper end of the is fixed, 

«d an am projects fsem it with a weight P at the 
fend ; jmait is this weight which gives the, nqpessary 
tfedmefetilni to punch out the piece. D is a spindle 
So^upoo tbppiece Q in the line of tllfe screw ; it is 
SOp^ted in a poDar A, at the upper end, and above 
the A lever DGF is fixed ; at one extremity of 
tiiiil'tigid^ a TO^r F is fixed, and this is acted upon 
hy^prbjec^m|raH|tth^ which arc fixed in the nm of a 
large horhmiShHlilteel, which is turned round by the 
power of the mill. This action is explained by fip. 2. 
which is an honzontal plan of the upper part of the 
axis. SS is part of th^rim of the large wheel, and 
T one of^the projecting cogs, which, when the wheel 
turns in the direction of the arrow, will take the rol- 
ler F, at the end of the lever FD, aud turn the Icvci 
round in that direction, which will wind up the 
sciew and raise the punch out of the die. Also, 
this action draws a rod H, which is connected with 
the lever by a joint ; the other end of this rod is con- 
nected with 0 bended lever, from the other arm of 
which a rod descends and has a piston fixed to it. 

This piston is fitted into a close cylinder ; hence, 
when the piston is drown up, it makes a vacuum in 
the cylinder, and the pressure of the atmosphere 
on the piston causes a reaction, and the instant that 
the roller F escapes or slips otf from the tooth T, the 
reaction of the piston draws the joint H back, and 
makes the screw turn lound in that direction, whicli 
causes the punch to descend into the die, and it will 
pierce out a piece from opiate of silver or gold which 
is laid upon the die, which piece will be exactly the 
size of the punch, wliicli, as before mentioned, is 
the same os the intended piece of money. When the 
machine requires to be stopped, a catch K, is suf- 
fered to rise up and hook the lever G, so that it can- 
not return by the action of the exhausted C 3 linder 
and pierce the plate. This catch is shown in fig. 

8. At K it is moveable on a joint /, and is thrown 
upwards by a spring Ar. To this spring a cord O 
is fastened, and the lower end of the cord has a 
tradle fastened to it. The boy who applies llic 
plates of metal to this machine places his foot upon 
the tradle, and draws down the spring and the catch 
K, and then the machine will make a cut every 
time that a cog T of the gre^t wheel S passe^^ by ; 
but if the boy relieves the tradle, then the spring 
K lifts up the catch as in fig. 8., and when the end 
of the lever G comes over the catch, it will be 
caught thereby, and held fast from returning by the 
acuon of the exhausted cylinder. The joint I of the 
catch S. is made at the top of a long lever /N, of 
which m centre pin, when the lever G is de- 
tained bjjr ms.catch K ; if the end N of the lever is 
toWll^ fig. 1. it draws the lever G still far- 
ther, so that the roller F will be raised quite clear 
of the tooth T of the great wheel, and prevents any 
unnecessary wear of the machinery when the pro- 
cess is stopped. 

Twelve of the cutting-out pifesses, fig. 1 . arc ar- 
ranged in a circle round the great wheel SS, 
which is turned by a steam-engine, and has a 
large fly-wheel fixed upon the same axis, just above 





ihe whe^i 19, to motimi. ^ The tm9 

basement .on wbl4^?P»^'P«»«* “ circatov^ 

and the b^ing^A^ ® circular iron 

frame, whujb is erected li^on the stone ^be^anont 
* by an iron -oolomn placed between each pcOMU Tbo 
whole foraia asK^ry handsome colonnade, and isptaced 
in the centre of a circular room, which is ughtod 
by a sky-light in the dome. Xhe air-cylinders kro 
concealed within hollow pilast^s, which omatnent 
the walls of the room, and appear to suppSoqrt^Ihe 
dome. The rod H is jointed to a^kce ft, aAidh is 
fitted to slide upon the lever FG, and is moved by 
the screw I, so as to be fixed at any required dis- 
tance from the centre, and give a greater or lesser 
effect to the reaction of the exhausted cylinder. 
R, fig. 1. is a strong wooden f.pring, against which 
the balance weight P strikes to stop its motion, 
when it hasinadeits required stroke to pierce the plate. 

This cuttihg-out machine was invented by the ce- 
lebrated Matthew Goulton of Soho, who had a pa- 
tent for it in 1790, and prepared it at that timt lor 
working the coining or striking presses, but having 
invented a better method of working the latter, he 
confined this plan to the smaller presses for cutting 
out the blanks. 


"S 'rtPHw? 




fixed to tiller, whidi engagof in 

teeth of li^^vraiBel' mounted on an axis lying 
across at r^t as^es to the ruler, and supported 
at its ends 1^ two otandards rising up from the 
Plate po ooo ond of the axis, a handle 

is fixed for giving motion to the machine. Two 
blanks are put into the machine at the same time, 
as shown at fig, 6., and the ruler ee can be made 
to approach nearer or Teeede farther from the ruler 
dd by the two screwa jQT, to take in a different 
sized piece between them. The operation of the 
machine is very simple. Two blanl^ being placed 
between the edges of the rulers, the handle A is 
turned rOund half a turn, which moves the ruler dd 
endways, sufficient to mark the blank all round the 
edge. The two milled pieces arc then taken out, 
and two other blanks are placed between the rulers ; 
the handle A being turned lialf round hi an oppo- 
site direction, curries the ruler dd back again to the 
position in nhich it first stood : thus two more blanks 
aie milled, and so on. The machine is placed upon 
a strong wooden bench, to raise it to a convenient 
height for the man who turns the handle ; the blanks 
arc placed in the machine by a boy who is stationed 
on the opposite side to that ^here the handle is. 


The blanks after being cut out by the last men- 
tioned machine, are carried to the sizing-room, 
■where each individual piece is adjusted to its stand- 
ard weight. The light pieces are selected for re- 
melting ; and the heavy ones, if not considerably be- 
yond weight, are reduced to their standard weight by 
rasping their surfaces with a coarse rasp or file. The 
superior accuracy of Mr Barton's beautiful machine 
has considerably abridged the labour of this inele- 
gant and uomechunical process. 

The pieces thus adjusted, are in a state of great 
hardness from compression by the rolling and draw- 
ing processes, and by which, in fact, their latent 
Iieat has been squeezed out. They attain their soft- 
ness again by being heated to a cherry red heat in a 
reverberatory furnace ; after which, they are boiled 
in very weak sulphuric acid, which makes them very 
clean, and of a very white colour. When dried, 
cither in warm saw dust, or over a very slow fire, 
they are in a state for the two next processes, which 
are the milling, and the coining or stamping. 

Operation of The operation of milling is to be performed round 

^Milling. the edge, to prevent their being clipped or filed ( w Inch 
was a fraud commonly practised upon the ancient mo- 
ney made before the introduction milling or letter- 
ing round the edge). The construction of the milling- 
machine will be easily understood from the inspcc- 
lion of fig. 5. and 6. Plate LXllL ; fig. 5. being an 
elevation, and fig. 6. a plan of the same. The parts 
which operate upon the piece of monev, consist of 
two steel bars or rulers, sfkand ee, theaojt^ent edges 
of which are cut or fluted. The bar ce is immove- 
able, being fastened down by two clamps Aft to a cast- 
iron plate DD, forming the base of the whole ma- 
chine ; the other bar dd is prevented from rising by 
the pieces but has the liberty of moving back- 
wards and forwards i» the direction of its length, and 
is guided in such motion by la) ing half its thickness 
ill a grove formed in the plate DD, A rack CC is 


Plate LXIV. is the coining-press, which stamps theOperato of 
money. Fig. 1. is an elevation of the press; 

IS a strong cast-iron frame, which is firmly screwed 
down upon a stone basement by the screws cc; the 
upper part B is perforated perpendicularly to receive 
the screw DD One of the steel dies which strike the 
coin, is fixed to the Ipwer end of this screw by a box, 

4, and the other die is fixed in a box, 6, whi<^ is los- 
tenod down updn the bske of the press. The heavy 
balance weights RK> i|xed un the top of the 
screw, which, being Uii^j$d Jt)und, presses the upper 
die down upon the piece of coin which is 

laid upon the lower me and gives the impression, 
a sufficient force being obtained from the momen- 
tum of the loaded arms RE. The motion is com- 
municated to the screw by apiece A, which o^kcends 
to tlie ceiling of the coining-room, ond is woiked b} 
a steam-engine, with maemnery, in tlie apartment 
in the room over the coining room. 

Eight pre5.<!es, similar to No. arc placed in a 
row upon the stone basement, and very strong oak 
pillars are erected upon the basement, nrul reach to 
the ceiling. Each press is contiuned between four 
such pillars, and iron braces aic fixed hoiizontally 
from one pillar to another on the opposite side. 

These braces support blocks of wood against which 
the ends RR of the arms strike, to stop them ^om 
moving fartlier than necessary, as, without such pre* 
caution, the hard steel dies would sometimes come 
in contact and be broken. The piece of blank coin 
is contained within a steel ring or collar, wlubt it is 
stamped, and this preserves its circular figtire. The 
ring IB shown at a large size at W, in fig. 5. V is 
a toree-pronged spring which alwrays bears the spring 
upwards ; the opening through the ring W is mode 
to fit upon the neck of the lower die T, fig. 6. When 
the ring is dropped upon the neck of the die. the 
upper surface of the ring and of the die will be in 
one plane. The ring admits of being raised up up 





«ffected by Coinage. 


Coiaag^ on the neck, theft fbvm a recew 0r,^i,^!4)Sie down, 4 he guliWce 

which IS just adapt^ to ee'ceivc g piece of tlie collars aa. 

The collar W ia miie to irise and fall upon \ It now remains to show ho^ihe prm is made to 

of the die by means of the levers GG, fig. 5. ; T Temjpve every piece of money which jt strikes, and 
.are fitt^ upon .centre pins or joints in. large ring : to feed Itself with a fr^h blank piece; ' 
ggy which is placed on the outside of the bpx^ fig. 6., Fig, 1. HIK, is a lever, of which I is the fulcrum ; 
containing the lower die T, and is fixed fast upon it, it is supported on a bar Q, fixed vertically fromjtlie 
as shown at 5 and 6, fig. 1 m by clamping the screws 


gg. The levers GG are fen^kad at the outer ends to 
admit studs at the lower endaof iron rods EE, which 
rise up through holes in the solid metal of the press, 
and. are united to a collar G, fitted on the upper 
part of the screw D. When the screw of the press 
IS turned back^ andjthe upper die is raised up, the 
rods raise the outside ends of die ^bftrt levers G, 
and the inside cjtds depress the rtng;^4 blank piece 
of money is laid upon the die, nnd.wlion the screw 
is turned to bring the upper die down upon it, 
ri'aily to stamp the impression, the levers G are re- 
lease d, and the triple spring V lifts the collar up, 
so that it surrounds the piece of money; and in tin's 
state the blow is struck. Iimiiediatcly after the press 
return^ by its recoil, and then the levers G force the 
collar down upon the neck of the die, and leave the 
piece free, d'lic lower die is fixed in a box, fig. ()., 
by four screws //, which admit of adjusting it with 
precision bcncalli the upper die. The box, fig..()M 
is screwed ilown upon the biiee of the press by four 
screws, 'fhe upper die is shown at S, fig. 3., which 
explains how it is fastened to the screw ; vv are four 
screws, by wliich tlie die is held in a box, fig. 3. 
Tfaa box is fitted into a ring or collar, as shown by 
the dotted lines, F: see also fig. 1. The arms of the 
collar F are attached to the rods £E, by two nuts at 
each end, and this makes the collar F and the box 3. 
always follow the screw^ ftiid keep a close contact 
with the end of the screw, trhich enters into a cell 
in the top of the box, fig. 3., but leaves the screw at 
liberty to turn round independently of the box. 

Fig. 2. is a ring which is fastened by its screws, 
ti*t« to the screw of the press ; a claw V, descends 
from the ring, and enters into cavity o, in the edge 
of the box, fig. 3., which cavity is near three times 
as wide as the claw V, and therefore allows the $crew 
to turn round for a certain distance without turning 
the box, fig. 3., but bcyon3 the limit.s of this motion 
the screw and die will turn round togcihcr. The in- 
tention of this is to press ihenipper die down ifpon 
the coin with a twisting or screwing motion ; but if 
the die was to rise up with a siiinJar motion, it 
would abrade and destroy the fine impression ; for 
this reason the notch o, is so wide os to allow the 
screw to return, and raise the die from immediate 
contact with the coin, before it shall begin to turn 
round with the same motion as the screw. 

Fig. 4. is a box which is screwed over. the box for 
the upper die, as shown, in fig. 1., in order to keep 
the upper die firm in its cell. 

The great screw of the press is made cylindrical 
at the upper end Jower ends, wli^ce it is seen at DD. 
fig. jr, and tbesqjip^ends arc nco|]|fately fitted in col- . 
lars, which are bound screws aa ; the 

real screw or worm, part.tHWCaled within the solid 
juetal and has no other office than to force the 


cheek of tlie jpress, and steadied by a brace A. The 
upp0, -end ot the lever is actuated by a sector 7, 
see fig. 7., which is fixed upon the screw D. When 
the screw vound^ the groove in the sector be- 
ing of a spiw^ will move the end H of the le- 

ver to and from the screw ; and tlie lower end K of 
the lever being longer, it moves a considerable dis- 
tance to and from the centre of the press. 6 Is a 
socket \)r groove in a piece of metal, which is fixed 
to the perpendicular bar Q, and the upper end of 
the lever II is guided in this groove, to prevent any 
lateral deviation. 

The lever K gives motion to a slider Lf fig. fi., which 
is supported in a socket O, screwed aigainst the in- 
side cheek of the press, and the slider 8 is directed 
exactly to the centre of the press, and on the level 
of the upper surface of the die. 

Figs. 8.9* and 10. reprovent three views of the slider 
and socket; NMO is a kind of trough or socket in 
which the slide r runs ; this slider is formed of two 
pieces hollowed out on the sides, wliich aie pul to» 
gelher, and the two pieces are held togc'ther by screws. 
O is the part by which the socket is fastened to the 
press. I'lie slider is a thin steel plate see also 
fig. 10. ; it is made in two pieces, P and p, which arc 
united by the joint y. The extreme end is made with a 
circular cavity ; and, when the two limlis shut together 
as represented, they will grasp .i piece of money between 
them, and h<;ld it by the edge ; hut, if the limbs arc 
separated, the piece will diop out. The liinbyj of 
the slider is opened or shut by the same movement 
which moves the slider endways in its socket. Thus 
a plate L is applied fiat heiioalh the socket MN, and 
has an edge turning up and applying to the upright 
edge of the soekel, A pin is fixed into this edge, and 
IS eini^ruccd by the fork at the lower end of the levir^*, 
fig. 1. By this means the sliding piece L is made to 
move on the outside of the socket N. It is kf pi in 
ilsplace by a fillet^, lig. 9 m which is screwed to the 
iifiright Cih-e of L, and the fillet enters a groove form- 
ed along the upper sin face of the socket N. 

The sliding piece L is made to move the steel slider 
within the sf»cket^by means of three studs, which pro- 
ject upwards from the hotcoin plate of L, fig. 10., at rrs, 
and pass tli rough grooves in the bottom plate of the 
glider, so ns u» act upon tlie steel slider P, in the man- 
ner shown fig. 10. I’he left hand piece r is received 
into an opening m the middle of the slider P, iii'. 10. 
The other two studs r and 5 include the shank of the 
liinbp between them, and these studs arc cut inclined, 
so that, when the piece L is moved to the right, the 
studs rs will close the limb p until they are shut, and 
then the studs will rairy the slider lorward ; but, if 
the sliding piece L is moved to the left, its studs will 
first close the limbs, and will then draw back the 
slider. Qn the top of the socket N a tube M is 
))lisccd, and it is filled with blank pieces of coin ; the 
10 
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Coinage, tiibo is open at the Mtom didcr, and the piecet 
“ li st up n it. When the »tT<'w of the press is screwed' 
dtjwn, llie ^lidlT P (triliWB hack to its iarlhcst extent^ 
and tfC circle formed at ftie end between ijLslimW^^ 

comes exactly beneath the tu6c .M ; the limbs being ' 
OjxMi, a blank piece of coin drops down into thC circle 
ol ti.e slider, then the sciew of the press, in returning, 
moves the lever illK nnd the piece L; this acts by its 
Studs upon the ni'^viable limb/), and closes it upon 
the blank piece; the studs havini; now found a trac- 
tion, push tlic slider P forwards in its socket, and carry 
the piece forward upon the die, a$ shown in fig. 1., 
and which will push (»n’ the piece hist struck. I’he 
screw having now ai rived at its highest position, be- 
gins to descend, and the slider 1. to return ; but the 
first action of the studs of the sliding piecerL is to 
open the limb^, and then the slider withdraws, leav- 
ing the piece of money placed upon the die. As the 
screw of the press de^cen(^K, the ring W, fig, 5., rises 
up to. enclose the piece as before inciitioned, whilst it 
receives the stroke, and the slider P at the same lime 
retut ns to take another piece from the lube M in the 
same nianncr as before described, 

rig.,1 1 . is a section t*) show the manner of mount- 
ing the lower die for a C(iining press. This is used in 
the French mini. V is a piece of metal or box, as it 
is placed upon the liasc of the press, nnd held down 
by a ring with screws t ; tliis holds it fast, but admits 
of lateral adjustment. In the top of the box is a he- 
misphorical cavity to receive the hemisphere W ; the 
upper side is flat, and the die T is placed upon it, to 
hold the (lie down ; it has a small projecting rim at 
the lower edge, and a run X is screwed upon the out- 
er edge of the box V, arul binds the die down. The 
object of this plan is. that the die may always bear 
fairly lo the i^oney whicli is to strike. 

Fig.s. 12. and 13. is a divided collar invcnfcd by Mr 
Droz, for sti iking money with the letters round the edcc. 

X is a very slrong piece of iron, which has a circular 
opening thrtiiigh the ccnlie ; into this, six segments tote 
arc fitted, and between them they leave on opt rung W, 
the size ol the piece of money ; the interior edges of 
these segments arc engraved with the pattern or device 
which it is required lo impress upon the edge of the 
piece. The segments are filled in the piece X by 
centre pins y, fig. 12-, upon one of which pins each 
segment can rise in the maniuT of a centre. 

The intention of this is to have a piece of money 
placed on the die within the space W ; then, when 
llic piessure is made upon the piece, the die descends 
some space, and by this motion the segments close t( - 
gelher around the edge piece, and imprint upon the 
edge of it. When all the segments come into one 
plane, the die arrives at a firm seat, and the metal re- 
ceives the stroke which make the impression on its 
surfaces, 'fhe die is suspended in a sort of cup, which 
rises and falls with the scicw, nearly the same as the 
collar F in fig, 1. 

T)i)?posal of The coining room is under the superintendence of 

thi* Coined the surveyor of the money presses, whose duties we 

Viec«>. already <lfcscribed. 'J'he money, when struck, is 

inspected under his directions, and passed ihrougli 
tubes ot diameter, of the different upcCjes, which 
readily detects any pieces which may have been im- 


properly struckt^ The moneyers cannot coin, but Coin ige. 
nis presencci os be has every press under lock and 
key# . . 

' . /fhe money when examined is weighed up in jour- 
ney weights for delivery to the importers of the bul- 
lion, The gold in 15 lbs. ; the silver in 6o lbs. Troy. 

Before this money, however, is delivered to the im Process of 
porters, it is carried to the mint offee, to undergo in- fixing. 
3 pecti<Mi, and to be pized. The inspector examines 
the coin l^s to its workmanship, and may reject it if 
faulty. The piocess of pixing is more important, as 
b) It the perfection of the money, as to weight and 
fineness, is determined before it is delivered to the 
importers. The process of pixing, as it is called, con- 
sists in taking from (Mcry journey weight of gold and 
silver, a pound dn talc promiscuously, by the weigher 
and teller. This i«: weighed in a very accurate ba- 
lance by the King’s assaycr master, w'ho declares 
aloud the minus or plus iijion each lb*, and which is 
recorded by the comptroller. King's clerk, and King's 
.assay master. I’his determines whether the com- 
pany of moucyers have made the money within the 
remedy allowed upon the pound Troy. As the 
remedy, however, upon the pound Troy is divided 
among the number of pieces in it, the same pound 
weighed is handed to the comptroller, who, in a dcli- 
CHle balance, weighs several pieces individually ; and, 
if they exceeded the remedy, be could, in coy'junction 
w’ilh the other check officers, order (he com to be re- 
melted and recoined at the ex pence of the moneyers. 

From the same pound weight of silver or gold, the 
comptroller takes two pieces ; the one for the King's 
assayer master to assay, in order to prove that the 
company of moneyers have in no wa) or degree dc- 
leiioraled the quality of silver or gold in any of their 
processes, or tioin the time of its having come into their 
possession. The other piece is i nseahd in a packet, 
and put into a box (called the pix-l)f>x), which is lock- 
ed up under the separate keys of the said officers, 
there to remain until the final trial ut the pix by jury, 
before the Kinc, or such of liis Council as aie usually 
appointed at Westminster or elsewhere, for that pur. 
pose. When the King’s assay master has pr<wed 
the piece delivered to him to be of the right standard 
(ana which, in this ce.‘«e, is taken as the aveiage of 
the whole journey w'cighl), he authorizes the money 
to be dcliven d lo the importers ol the bullion. Dur- 
ing the period, however, in which the assay is mak- 
ing, the money is deposited in the strong-room of the 
mint treasury, under the separate keys of the master, 
comptroller, and company of moneyers. The money 
is delivered over to the importers by the weigher and 
teller, and in the presence of the master, comptroller^ 

King's clerk, and one of the moneyers; the master 
reccMving a receipt for the same, as described in the 
duties of the deputy-rnaster and workers. 

As the trial of the pix at Westminster is very an- 
cient and curious, and tjiough done in an open court, 
is yet so little known, it may not be uninteiesting to 
trace it fixim the earliest peiiod in which it is to be 
found in our records, — to state the changes which it has 
undergone, and the manner in which it is conducted 
in the present times. 

The llev. R. Rudding, to whom we acknowledge 



l>43 COtHAGE. 


roinngf. GUI selves much indeibted for much valuable 

tion in the preceding pages, gives the following accent 
of the trial of the pix. -"f 

It dues nut appear that the ancients had any sucli. 
public trial ; and the earliest notice of the i>ix, whidi 
1 have met with in any inodeni foreign mint, is in the 
reign of Philip VI. <if France, in the fourteenth cen- 
tury ; but whether the passage in which it occurs re. 
Jutes to a public trial, cannot be determined. 

“ 'I’he invention of it in this’ kingdom, or at least its 
introduction into our rourls, is probably of high anti- 
quity, for in the Olh or LOlh of Edward 1. it is mention- 
ed as a mode well known, and of common usage. In 
one of those years tlie King, by his writ, commanded 
the Barons of the l^xciiequer to take with them Gre- 
gory de Rokcsle (ihen master of the mint), and 
straightway, befoie tin y retired from the exchequer, 
to open the boxes of llie assay of London and Canter- 
bury, and to make the assay, in sndi manner as the 
Kings Council were wont to do, and to take an account 
there of, so that tlu^’ might be able to certify the King 
touching the sami‘, whenever he should pleH‘'e. 

“ From this record, which is the most ancient hither- 
to discovered relating to this trial, it appears that, 
previous to the above dale, it had usually been made 
before the King^s Council, but that, by the authority 
of the writ above quoted, it was then to be held in 
the Court of Exchequer, in the preseircc of the Uaions. 
It was afterwards taken from their cognizance, and 
4:aine again under the power of the Lords of the Coun- 
cil in the Star Chmnber, where it is found to have 
. been in the. year 1595 (as appears fioin a veidict of 
that dale), and where it continued until 1699. 
it again became subject to the Court of Exchequer ; 
under which it has remained to the present time. 

“ From memoranda of assays, which are still preserv- 
ed in that court, it seems that this Inal used to be an- 
nually ; and the same is slated to Imve been the regu- 
lar practice until the usurpation, when it was held at 
such limes ns the stale pleased . At present, I believe 
it is not customary for the master to reepnre it to be 
held until, upon his removal from the oflTice, it becomes 
necessary, in order that he may rcc€i\e his quietus. 

“ As the authoriry under which these trials arc held 
occasionally varied, so did likewise the persons who 
.sat as judges in the court. Thus, us we have seen 
above, they were first the members of the King’s Coun- 
cil, then the Barons of the Exchequer, and again the 
members of the Privy Council, as judges of the Star 
Chamber, where sometimes the King himself prcsid- ^ 
ed ; as did .lames 1. at an assay, which was made upon 
the 9th May l6ll. 

“ In 1643, n committee of Lords and Commons was 
appointed by order of Parliament, for the purpose of 
making this trial. 

At one period (in l649),thecourl was held before 
Ihe Lord President of the Council of State, the Cum- 
mibsioiicrs of the Great Seal, and others of tl e Coun- 
cil of State, and Committee of Revenue, by virtue of 
an act of Parliament; at another (in 1657) by the 
Loids Commissioners of the Great Seal, assisted by 
the J>ords Commissioners of the Treasury, the Justices 
of the several Benches, and Barons at the Exchequer, 
or some of them, under the authority of a warrant 
signed by the Protector Cromwell ; and it is now com- 


jiosed of such members of Uae Privy Council, as are Coinagf. 
e^ressly summon^ for that puq)0»e; the l^ord High 
Chancellor, or, in his absence, the Chancellor of the 
Exchequer, presiding. 

“ Thic manner in which this trial was formerly con- 
ducted in the Court of Exch<'qu(T appears, lioin a 
verdict of the llth year of Henry VI. to have 
been by an Rssny, made in the jiresence of the court, 
and of other persons who were appointed to assist, by 
the King^ assay master, and to have been determined 
without the inUafvention of a jury. 

“ The earliest notice which has occurred, in which 
the judgment of professional artists was required to 
sanction, as a jury, the judgment of the court, is da- 
ted in the 37 th ol Elizabeth ; when a trial was held in 
the Star'^Cliiiniher. 

“ The number of the jurors has occasionally varied 
considerably. No less than nineteen names appeal 
to the verdict of the 37th of Elizabeth ; and in lC51 the 
moneyers speak of ii jury of twenty-four men, whilst 
the number usual at the present time is no mjie than 
twelve. 

“ As I have not been able to discover any ancient 
ceremonial, by which the forms of this trial were re- 
gulated ; I must now proceed to slate the modern 
practice of summoning the court, and conducting the 
business of it. 

“ Upon a memorial, being presented by the Master 
ol the Mii:t, prating for a trial of the pix, the Chiincel- 
lor of the Exchequer moves his Majesty, in Council, 
to that pui}>ose. A summons is then issued to cer- 
tain members of the Privy Council, to meet at the 
house, which is now allotted to the office of Receiver 
of the Fees in his Majesty's Exchequer, at eleven 
o’clock in the forenoon, on a certain day. A precept 
is likewise directed, by the Lord High Chancellor, to 
the Wardens of the (rold^jinilhs' Company, re(|innng 
them to noiniimte, and set down, the names of a cora- 
pileiil number of sulficicnt and able freemen of their 
company, skilful to judge of, and to present the de- 
faults ol tlie coins, if any should be found, to be of the 
jury, to nllerid at the same lime and place. Thm num- 
ber is usually twenty-five, of which the assay master 
ol the company is always one. 

“ When tlie court is formed, the clerk of the Gold- 
smitlis’ Company returns the precept, together with 
the list of names ; the jury is called over, and twelve 
persons arc sworn, 'Ihc president then gives his 
charge, which was formerly to be general, like the 
oath, to examine by fire, by water, by touch, or by 
weight, or by all, or Ly some of them, in the most just 
manner, wdiethcr the monies were made according to 
the indenture, and standard trial pieces, and within 
the remedies. But, in 1754, the Lord High Cliun- 
cellor Talbot directed the jury to express precisely 
how much the money was within the remedies, and 
the practice which he thus enjoined is still continued. 

The other parts of the charge necessarily vary, accord- 
ing to the ability of the president, and his -knowledge 
of the subject. 

When it is concluded, the pix is delivered to the 
jury, and the court is commonly adjourned to the 
house of the president, where the verdict is afterwards 
delivered. • 

The jury then retire to the court-room of the duchy 
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of Lancaster, wl^ithcr lfc« pix ^l*,„rca|Wgi, to«th«r ing ii finished, the die, or matrix, as it is called, ia 

with the weights of the exchcqsjjiHiM ml^and^here hardened. This is a very nice process, and requires 

(he scales which are^sed upon tldsoCCHsion are siisppiicU considerable care to pcrlorm it. The die. is put into ^ 

od, the beam of which is so dedicate, that it will turn a cast iron pot, compl^^iv embedded in animal char-^ 
with six ffimins, when loaded with the whole of; those coal, chiefly made fi^jjlppattier. 'I’he pot is placed in 

Aveights, to the amount of 48 lb. 8 oz. in each scale. an air furnace in whicn coke is burned, which gives a 

The jury being seated, the indenture, or the war- more steady and uniform degree of heat. The square. 


Ceiaaie 

cJd. 


rant under which the master has acted, is read. 'I'hen 
the pix is opened, and the money which hud been 
takeaoutof each delivery, and enclosed in a jjiepcr 
par^etl^ under the seals of the wa^cn, mast^, and 
romptroHcr of the mint, is given hands of the 

foreman, who reads aloud the indorsement, and com- 
pares it with the account which lies before him. He 
then delivers the parcel to one of the jury, who opens 
it, and examines whether the contents agree with the 
indorsement. 

When all the parcels have been opened, and found 
to be right, the monies contained in them are mixed 
together in uroodcn bowls, and afterwards weighed. 

“ Out of the said monies so mingled, the jury take a 
certain number of each species of coin, to the amount 
uf one pound weight, for the assay by Are ; and ihe 
indented trial pieces of gold and silver, of the dates 
specifu'd in the indenture, bring ))ioduced by the pro- 
per otticer, a sufTicient quanlily is cut from either of 
them, for the pin pose of comparing with it the pound 
weight of gohl ()i silver whicli is to be tried (after it 
has hvvw |)re\iousl) melted and prepared) by the usual 
methoils of assay. 

“ When that operation is finished, the jury return 
(heir verdict, wht'rein they state the niaiiner in which 
the coins they have examined have been louiid to vary 
from the weight and fineness lequired by the inden- 
ture, and whethei, and how much, the variations ex- 
ceed, or fall short of, the remedies whieJi are allowed ; 
and, according to the terms of the verdict, the master’s 
(|uiclus is cither granted or withheld.”— /]rt7/rro/oWtf, 
Vol. XVI. 

MctlKul of We shall conclude our observations upon the sub- 

.M.'iKing the ject of Coinage, by detailing the mode of nianufac- 
tunng the dies. An original die is engraven upon a 
piece of soft cast steel, of the sire of the money to be 
made. The Lahh’ of the die must be perfectly level 
ny bC|uaM\ Tfie impression engraved is, of course, cut 
into the steel, and its ile|Uli in proportion to the relief 
Jikinmlely wanted upon the coin. ^Vhell the engrav- 


of the furnace is also considerably larger than the pot, 
that the die may have the greatest possible equalit} 
of temperature. Wheij ihe die has attained its propei 
degree of heat, it is wdtlwdrawn from the furnace, and 
immersed in a large cistern of water, the temperature 
of which is kept as uniform ns possible by a stream of 
cold water constantly flowing in and out of the cis- 
tern, while the process of hardening continues. ^|t 
frequently b&ppcns, that in this process (cither fniini 
the steel being laulty or heated to excess) the die will 
fly in pieces, and the whole labour of the artist is lost. 
VVhen, however, the matrix is perfect, it ib placed in 
the multiplying die jircss, w hich works in every re 
.spect like a coining press, but moved by men. An 
impression is taken from the matrix upon a blank die 
of cast bUel, similar to the mode of impressing the 
money. 'Phe blank die is fixed as tlie lower die of the 
coining press; and, by working the screw of the press, 
which has very long and heavily loaded arms, the 
inaliix is made to strike the blank die with great 
force, and bring its impression in iclicf upon its sui^ 
face. '^I’hc hardness, by compression of the steel, is 
so great, that an impression of the matrix cannot be 
obtained without annealing the die perhaps twice or 
three times, which is done in iron pots, as in the caso 
of hardening, but are allowed to cool gradually. An 
impression taken in this way is called a puncheon die: 
When the engraver has given ail the delicate outlines 
of the oiigmiil to it, it is harden ed in the .same manner 
us its original, and used to give impressions to blank 
dies by a similar process, the impression being S 7 Zfi/u 
into the flies, which dies being used for coinage, gives 
the impression in lo the money. 

This important department of the mint is under the 
superintendence of the clerk of the irons, who never 
flUfi'ers tlic multiplying press to be used but in his pre- 
9eacr. lie has also the care of all the dies, and must 
account to the Board of Management ior all matrixes, 
piiiichcon.s, and dies, made and destroyed in the mint. 

(A. A.) 


COLD. 


Cold 1 jily It is often disputed whether Cold has any ac- 
ndiitiv existence, or should be considered as mere- 

ly the privation of Heat, Nor is that question of 
a modern date; Plutarch attempted to discus.s it, 
in his Tract Dc primo fri^ido, and the reasonings 
which he there employs, though abundantly vague, 
are yel curious. Cold, he says, aftects the stuises 
U8 wx‘ll as beat; and it is not less active, since ii con- 
denses and consolidates bodies. He, therefons in- 
clines to the opinion, tluit cold is a distinct and inde- 
pendent powder in nature. With tlio Stoic philoso- 
])hers, he regards air ns by its constitution cold and 
flavk ; and hence w’atei* drawn from a well frtM'zcs on 
being exposed to tlic atmosphere, wliilr rivers ovci- 

111. I’Mv'l 1. 


shadowed by high banks seldom freeze, and even 
where their surface congeals, the heat is not exhaled, 
but only driven down nearer the bottom. 

It is contrary to sound physics toadmit wore prin- riu Duli 
ciples than are indispensably required, and this argu* 
mentalonc maybe suftioicntfortherejectionof cold nsa 
distinct power in nature. What we tenn cold, in re- 
ference to our feelings, is merely the diminution of 
heat. But the existence and materiality of heat rest on 
avery different foundation. Tlie introduction ol’heat in- 
to a body is accompanied by the infusion of a certain ex- 
trinsic repulsive force, audillpaBsuge through the mass 
is connected with a scries c^fiSepending internal motions, 
which imply the regular expenditure of Hmc and vc 
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Concentra- 
tion of Cold 
by Reflexion. 


locit}^ Tiie contraction whicli follows on the dimi- 
nution of heat, is due to the mutual attractive powers 
of the particles of the substratum, now exerted with 
less opposition. That expansion, again, which some 
fluids manifest in the act oif,.>opngelatioa, proceeds 
from the operation of the principle of crystallization, 
with the recondite nature of which wc are still un- 
acquainted. 

The notion tliat cold has a separate and indepen- 
dent existence appears, however, to receive some 
’countenance, from the elegant experiment of col- 
lecting and concentrating the frigorific impressions 
in the focus of a motallic reflector. This curious 
fOjCt is one of the oldest in physical science, but 
aWD lately revived, and combined witli circiim- 
SWlces of peculiar interest. The experiment was hrst 
mentioned about the year I. 590 , by Haptistn Porta, m 
the enlarged edition of his Magia NatiiraHs, when the 
four hooks of which it originally consisted were aug- 
mented to twenty, at tiie very time tliat his ingenious 
counlrynmn, Sanctorio, had invented and applied to 
metlieui purposes the air- thermometer. Porta relates, 
tliat, if u shut eye bo iield in the locus of a sjieculiiin 
betore winch is placed a hall of snow, intense cold 
will be fell on the eye-lid.^ Cuvalieri, the eele- 
braicd discoverer of infinitesimals, in his work on 
the conic sections, printed in IGIIS, and entitled 
Lo Spccchio Vslorio^ extended the experiment to 
all impressions which he conceived to be propa- 
gated in straight lines — not only to those of licat 
and cold, — but to tliosc of sound and even smell, f 
It was ntlcrw'afds frequently repeated at Florence, 
liy the Academy del Ciniento, with the important ad- 
dition of the thermometer, which that learned body had 
the merit of introducing into practice. Hiniiiar expe- 
rimchls were next performed by Mariotte in France. 

Specula and burning glftift appear, in the sequel, 


to have hceit^lavr^To t’all into great neglect. We Cold, 
find ''^ricarce^' Inlion of their ap^dication to 

physical res ear cl lee^ 'flu alter the lapse of more 
half a century, Kraft repeated, at St Petersburg,”*^ ^ ' 
during the severe winter of 1710, the frigorific ex- 
periment of the Italian jdiilosopliers, with a reflector 
belonging to the Cabinet of the Imperial Academy. 

Ambitious to ojierate on u grand scale, he selected 
three huge blocks of clear ice, nearly of a cubical 
form, each side being 2, 4, and .0 feet ; but aav€ 
the trouble of ti^^piorting them, he carricdxbe 9 pc- 
culum out of No sensible effect; however, 

was tlicn pcrcjrfi®, by him, tliough he used the air 
thermometer on account of its extrcim^ delicacy. 

In 1741 , this Academician again resunu'd the obser- 
vation, and witli scarcely better success, having ob- 
tained only a doubtful cold of three degrees. The 
cause of the failure was evidently, liis performing the 
experiment out of doors, and not <fvarin room. 

'i'hc blocks of icc had, by long ^taD|^|l|i|^.|^quirc al- 
most the same tcmpcruturc us their rocdiuni. 

Had llie air happened to become sSSfiefily colder, 
they might, from their relative condition, have t\- 
cited impressions even of lieat, and thus have ju r- 
plexed philosophy for many years afterwards. 

Such unsatisfactory results, from the action of a 
mass ot‘ ice of above a ton weight, seem, for a long 
time, to have shaken the belief in lonncr expe- 
riments ; and the subject was almost forgotten, when 
Pictet of Cieneva, in 1781, repeated the original ob- Risumal bv 
servation on a small scale, indeed, but with entire 
success. Since that time, a pair of brass reflectors, 
with a wire case for holding charcoal or snow, has 
been deemed an essential apparatus in every physical 
cabinet, ’flic concentration of cold in the focus of u 
speculum, always excites surprise; and the experiment 
is often exhibited with a sort of mysterious air, as if 


Si quis candelam in loco, ubi spectabilis res locari debet, apposuerit, accedet candela per aercni usque 
ad oculos, ut illos calore, ct luminc eflPendet ; hoc autem mirabilius crit, ut color, ita frigus rcflectitur, si eo 
loco nix objiciatur, si oculum retigerit, quia sensibUis, etiam frigus percipict. 

t Cavalieri mentions that, with a splicrical speculum made of lead and indifferently polished, he was able 
to inflame dry substances by the reflexion of a charcoal fire; and tliat, with a deep truncated parabolic sjic- 
culum badly jmlisiied, he produced the same in the open focus, from a small fire of wood at the dis- 
tance of five feet. — Esperienza di questo hd fa|b|pp che con vno Specchio sferico di piobo ancor mal politOj, 
lid accoso il fuoco nulla materia arida al fuoco arfearboni ; e di piu I’hd fatto con la superficie parabolica, ciod 
con vn ednonc parabolico, che hauea il suo foco vicino alia cima, essendo esso specchio paraholico trdcato pur 
nella cima, qual era di stagno, e mal polito, tal che opponendolo al fuoco, d alia fiamma di ben poca Icgna, 
nella distanza di tre braccia, ponendo la mano li, dou era la parte trocato, et il foco della parabola, non vi si 
potea sqstenerc, anzi vi s’accese fuoco; la qual cosa potria alcuno applicare al riscaldameto dellc stanze, d 
alle distillationi, pp. S5. 8G. — In general, says this ingenious mathematician and philosopher, the same form 
of speculum which concentrates light and heat, must likewise collect cold, which spreads its source, 
from a mass of snow, for instance, in straiglit lines. The hyperbola is, therefore, the figure WU^h be thinks 
the best adapted for the purpose ; and he proposes this for condensing the smells radiated from an odoriferous 
substance.— Hora dunque bosteru quello, che si e detto di sopra intorno al lunie, c calore, poiemh not 
nellisiesso tempo intendere /j? medesime t’o.vt' anco jtr il freddo, che dilaiddosi dal corpo jreddo a a ogiiii posi‘ 
ti07ic per Itnea reita^ e pcrcio nell hijiniic linve^ che si partono dal corpo /reddo, come dalla ncitCy cssendoui 
dentro le parallele, che sone vnite dallo specchio parabolico, e le diuergenti, chesono vnitedalf elittico, e Ic 
conuergenti vnite doll ipcrbolico, con opporre alcun di quest! speech! ad vna massa di ncuc, d di ghiacco, 
scntircmo nel loro foco 0|l|^ il freddo fatto molto gugUaido, ma per questo effetto sava piii alto I’iperbolico 
cli tiitti, come quello, che rtccoglieru maggior quuiitita di linee fredde ; c questo basti ancora circa il fred- 
doy potendosi forsi in vn certo modo credur, che tale effeUu Jccadcssc anco iutoj'no a gli oclorl, ptovando 
loi dila tarsi pur quelli dalli corpi odoreferi verso ogni Landn, Id. pi 1‘28. 
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it established, or at ieaft ' - 

'^tinct aad 'material cxisterfco^n^«\j^^' inVn, it* 
^is not more .clilHcuhr ^fe coniiiwwthe impressions oF 
*Cold to’be collected tlW|f^Ose oflieat. Botli tlios« 
impressioDB areT only rdlmi^ to the tetUlperatyre of 


of tAfanbining with dw 
bech known fn the^ 


Tilt. fact sc^hiB to have 
rm regions of ihg easf at a 


ivnirccs of •* 


the ^mnosplierc, which wves as Jhe medium ofthelV . very early period of sdkiety^, suggested probably by 
transmisiiipln. Tt^e one process terminatde with the the familiar use of n ,riidc upgiazed |)ottery for all 
depasitioh^of a portion ^f^eat^he otlfer wfth its hb- culin^^ry pnrjioses.^ . The Egyptiarts, and o^her inha- 
stral^^.^ , • ^ ‘ bitants ot\tiie.sultry fligres of the Levant, have, from 

* 19i£jfimin^ or tlicMncnaash bf c51d, iV the remotest ages, copied the fratcr for dnnkipg in 


procicM^ 1 

stenceSj^^il^ w~j '’ — ' V — ^ ^ ^ — v”i — 

2. By tne tenuity of the n^heV,^fltnigBp1iere; ♦S, ^y a provisiijn far Jus tahle^feptfred in that The 

the evaporapoir-^^iich tokos place in dry air; apd,^ watef having beep, caruiuiiy 'decanted from ' 

4. J)y the chilling impression shot dbwnw'ilrds from men tin to^earUien* pitchers (uS^B/c/fg xsgd/ji^aig)^ t^jie 

clear and sirene skyr * * were trdharborfi^d tb the highest nart of his palace. 

.1 . . 1 . V .1 ‘ J * 1 . / . 


in* Nature under circumT tjieir porous jars. • A thengmi from. a history* 

py the obliquity orpi^ae of tt|e sun of Prof^^orides, . that King Antiochos *had alvicays* 


Dbliquliy of vl* Jn our temwratc climates, tlie thermometer in 
'he vSiiii. winter very seldom descends 15 Uegrecs".on Fahren- 
Iieit's scale^'britnv the point of congelation. lUit. in 
the liigluNT idtltades, the intensity of the cold is often 
' ‘far greater* ''In the northern parts of Sweden and 
Jhissia, the rivers and ordinary lakes are frozen to 
the depth of several feet ; wine, and even ardent 
spirits, become converted into a spongy mass of ice, 

■ anil, as the cold still augments, it penetrates the 
- Jiving forests, and congeals the very sap of the trees, 
whicli occasionally burst from this internal expan- 
sion with tremendous noise. The Baltic Sea has 
' been repeatedly covered with a solid floor of ice. ca- 
pable of transporting whole armies, with all their 
• stores and engines of war. Those waters, indeed, 

arc only brackish ; but the more northern ocean it- 
self has often been frozen to a very considerable 
thickness. In Siberia and Hudson’s Bay, and even 
' in the northern provinces of Sweden, mercury lias 
been at some times observed contracted by exposure 
into a solid scmi-rnetal ; and, consequently, the cold 
which then prevailed must have exceeded 7l degrees, 
or ‘1.0 below the commencement of Fahrenheit’s 
scale. 

‘ Icvaiion of 2. In clev.ated tracts the increase of cold is very 
'Ur riiiet. striking. Even at an altitude of three miles and a 
half, the air is generally (iS degrees colder than at 
the level of the sea. On the summit of the Andes, 
Ihercfore, a thermometer would often sink perhaps 
under the beginning of Falirenlicit's scale ; and it 
scenis j)robable that mercury would naturally freeze 
in winter on the top of Mont Blanc. Mountains arc 
hence regarded as the grand stores or depositiiries 
of cold in the milder climates. In every country, 
therefore, the air of subterraneous caves, and the 
watei of deep springs or wells, are during the sum- 
mer months comparatively cold. Hence the obvious 
advantage of cellars, in addition to their preserving 
,in uniform temperature, which is so favourable to 
the ripening of the liquors deposited in them. But 
the air at the bottom of an open and very deep pi! 
must be colder than the mean state of the ground, 
for in all the changes which take place at the sur- 
I'aco, the cold air will descend, and the warm air 
still float over the mouth of the pit. The wealthier 
classes of' antiquity were accustomed, accordingly, to 
cool fhe wine for their tables, by suspending it for 
some true in a bucket let down near the surface of 
profound wells. 


and* exposed to tlie clear and keen . atin6s]ihere 
two, Ijqys being .appointyd to watch 
them the whole night, afl)d*keep constantly' wetting 
tlieir tides. This Jahoqr of sj^^inkliitg the surtacc • 
of tlic jars seems to ha^e been afterwards spared, 
in conseqiuMice probably of the adaption of u more 
porous kind of earthen-ware. Galen, in liis Com- 
menlunj on Hippocrates^ relates, that he witnessed 
the mode of cooling water, which was practised in 
his time, not pnly at Alexandria, but over all Egypt. 

The w'atcr, hating been previously boiled, was poured 
at sun-set into shallow pans (ayymg o^r^ayjvo/g), which 
were then carried to the house-tops, and there exposed 
during the whole night to the wind; and to preserve 
the cold thus acquired, the pans were removed at 
day-hreak, and placed on the shaded ground, sur- 
rounded by leaves of trees, prunings of vines, let- 
tuce, or other slow conducting substances. 

The bottles or bags made of goat-skins, in which 
the wandering Arabs are wont to carry their 
scanty provision of water, allowing a small portion 
of rho liquid to transude and exhale, render it by 
consequence comparatively cool, and better fitted 
to mitigate or allay the intolerable thirst created 
in traversing their sandy deserts. In Guinea, it is 
customary to fill gourds or calabashes with water, 
and suspend them all night from the outer branches 
of trees. 

Tlie Moors introduced into Spain a sort of unglazed Cooling Vci 
earthen jugs, named bucaros or alcarrazasy which, be- c*dlcd 
ing .filled with water, present to the atmosphere a ' * * 

suffacc constantly humid, and furnish by evapora- 
tion, during the dry and hot weather, a refreshing 
beverage. The same practice has been adopted by 
degrees in various parts of the south of Europe. In 
India, during certain months, the apartments are 
kept comparatively cool, by dashing water against 
the matting of reeds or bamboos, which line the 
doors and the outside of the walls. Even the more 
luxurious mariners, in their vc^ages between the 
tropics, arc accustomed to cool their wines, by lap- 
ping the bottle with wet flannel, and suspending it 
from the yard or under the cabin-windows. In all 
such cases, the effect is accelerated, though not 
augmented, by the swiftness of the current of air. 

What have been called EjS^ptian cooler Sy and lately 
produced by our pottefff^^rc less perfect in their 
operation. Being very thick, they require only to 
be soaked in water, und tiic evaporation from their 
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her, . Jajiukry/.ftnH !W|>?tf 3 tey,)'^h^^ ftlled -vvitb practised ancieiitl/-.in Egypt, -and |fcpw ^ystem^ti- 

Jidftl ‘w^{cr piH:yi(Hts|(y l^oili'U. anc(--sii^ ‘ tally pQr^cd'in llie biglier ’•groun4iftli^ Iiidia. As 

.when tJio weather is j^ery 4iilp.alid .clojar A gftat t^billness accumulated on tlie ^rclttni^ Is j^pcatV 

of the' water becomes frozdh during tlkj night. The est in dear nights, when the moon brightest,^ . 


pafis arc regularly. visited at sunrise, and tlieir coti- 
• tents thrown into baskets which retain the ice. These 
are now carried to a conservatory made by sinking 
a pit 14* or l.'S feet deep, lined with straw under a 
layer of coarse blanketing. The small sheets of i(‘e 
arc thrown down into the cavity, and rammed into a 
solid mass. The mouth of the pit is then closed up 
with straw and blankets, and sheltered by a thatch- 
ed roof. 

Impressions 4. It ^pas stated in tlic article Climati!*, tlial im- 
ivoiirrcl constantly sliowered down Iroin 


Sky. 


' a dear and azure sky. These effects are no doubt 
more conspicuous in the hner regions oi' the globe. 
Accordingly, they did not escape the observation 
ol‘ the ancients, but gave rise to opinions which were 
embodied in the language of poetry. I'hc term Atjp 
was applied only to the grosser part of the atmo- 
sphere, while the highest portion of it, free from 
clouds and vapour, and bordering on the pun* fields 
of letliep, .received the kindred appellation of Ai&eia.. 
Hut this word and its derivatives have always been 
associated witli ideas of co/if. We have seen that 
llie verb is used by Allieiia'us to signify, 

the cooling of a body, by exposure under a serene sky. 
ilumer uses the term At&Pog, in speaking of the re- 
ception of bis Iiero, when overcome with and 
toil.* The same poet of nature applies tlie ,iltpi- 
lliet Atd^T/fvrt; or AiO^fiyuslri; ov frin^otijicy to Bo- 
reas, the nortli wind, f TJie chorus in flie Antip^onc 
of Sophocles deprecates the pelting storm, and like- 
wise the cold (a/il^ia) of inhospitable frozen tracts, j: 
fhe word a/^0io£ is employed by Herodotus to signify 
a chill as well as a dry atmosphere. {| Of the same 
import is the expression in Horace — Sub Jove Jrigi^ 
do. 


it seemed very natural to impute thSfl effqdt . partlv 
to some influence emanating from that retjble limn- 
nary. It was long imagined tliat the lunar beamsl . 
are essentially cold ; und some philusopherfl;^ at no • 
remote period, have attempted even to provt- fliia .4* 

I’acl by experiment. Mr Hoyle, though he rejectecl . ' . 
.judicial astrology, was yet disposed to admit tJie * " • .. 
iiolioii of .stellar influences. • . • • 

Tile obvious mode of cooling water, or other Vi- flJAhv’: \u 
(juids, by the infusion of ice or snow, was practised • • 
in the warmer countries from the earliest ages. It . , 

is even mentioned in the Proverbs of Solomon : “ 
l/ic co/d of mow in the time of harvest ^ so is a faith- 
ful messenger to them that send him." Aristotle, • 
presuming that the finer parts of water arc dissipated 
by congelation, maintained that it is pernicious to . • 

drink melted snow. This speculative opinion seems 
not, however, to have been regarded by the ancients. 
'I'lieocriius calls snow-water an ambrosial d? hiL^ — mloc 
Xenophon mentions the practice of cool- 
ing wine, ))y the addition of snow. It is related by 
the historians of Alexander ilie Groat, that, in his 
Indian expedition, when be laid siege to the city ol' 

Petra, he conimanded thirty pits to be dug and tilled 
with '‘now, which was covered over with oak branches. 

The luxurious Romans bad excavations regukirly 
formed for keeping snow the whole year, chafl’ and 
other Jightsubstances beingemployed to preclude from 
it the access of heat. Hut, as the snow , preserved in 
this way, could not escape being soiled, instead of 
mixing it directly in the drinking cup, a more refin- 
ed practice was introduced, of surrounding the silver 
goblet which contained tlic liquor with a. mass of the 
melting snow. This improvement waBAtioribed to the 
profligate emperor Nero. Similar inodea^bf storing up 
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snow have bo^e») adopted all tte yyma coniifcrttes. 
The, caves on the sides of BJowt MVBi0ifae>vton» 
sidered us naturaJ magaainea#' for aHppb^ng a ma- 
terial wlucii is not only carried to Palermo 
and Messina, but even shipped iso the island ol' 
Malta. The Italians Ibrmcrly cooled theif wine, by 
'Otiing the large glass flasks containing it, in wide 
Nesaels of wood or cork, tlie intervening space be- 
ing l^bd with snow, on which water was poured, 
iih ^awfiiillp or nitre being almost a natural produc- 
tion hf imoast, its pronerty of rendering water cold 
by aolutsoA^ mos probably known, from a very remote 
period, to die oriental nations. This process of cool- 
ing is described in the Institutes of Akbar as the 
. discovery oA' that enliglitened prince, who governed 
Jndia with parental mildness, irom the year iMJo to 
1()05. One part of nitre is directed to be thrown 
into a vessel containing two parts of water, and a 
gugglet of pewter or silver tilled with pure water, 
imd having ita mouth dose stopped, is then stirred 
quickly in the iiuxture for the spape of a quarter of 
an hour. 

TiiurtHliiud 'The frigorific property of nitre was probably first 
ml ' Jm 1\. ^commiinicatcd from India or Persia to Europe, and 
^ * s(‘enis to have become known to tlie Italians about 

*the middle of the sixteenth century. As early us 
. . • .the year 1 550, all tlie rich families in Rome cooled the 

hqpors for their tables,bydissolvingthatsalt in water, 
^ntu 41 vessel of cold water, the nitre was gradually 
’ added in the proportion of a fourth or fifth part, while 
. • *0 glolmlar bottle, with a long neck, containing the 
or •water to be cooled, was whirled rapidly 
re*und its axis. The salt, hiaug afterwards reejover- 
ed. by drystallizalion, would always serve the same 
«* purpose again, with undiminished efi'ect. In India, 
.^•eveij family of tlistinction keeps a domestic, whose 
sole .employment is to cool liquors by this pro- 
cess ; but nitre, being cheap in that country, it is 
used in larger proportions, and the water charged 
with It i^.allowed to becojaie a perquisite of the ope- 
rator. 

i (.ufiii;' hv Ijie a|)j)licatlon of salts to produce cold Nvas extend- 
^ iiiiii I’ow- ed by Poyle,and after^varcls more successively by Fah- 
• renheit, Put, within these twenty years, Mr Walker 
of Oxford, and -Professor Lowitz of St Peters- 
burg, have resumed the subject,. and produced coiii- 
pouiul saline powders, possessed of intense frigorific 
jiower. . 'The solution of salts in water, expanding 
that liquid, augments its capacity for heat, and con- 
sequC'nily depresses its temperature. This effect is 
likewise" the greater, in proportion to the quantity of 
sfiline matter ‘wdiich cun be dissolved. But after 
water is saturated with. one species of salt, it can still 
absorb some poj^ion of another. Hence the frigo- 
rific effects of wutiun are always increased, by em- 
ploying a 'comptmnd dry powder. Nitre and sal-ani- 
hioniac,or the nitrate ofpotash and the niuriatcofsodu 
in equal parts, added In the form of a dry powder to 
three part:? by weight of water, will sink Fahrenheit’s 
thermometer 40 dbgrtcs. But equal paits of the 
muriate of ammonia and of the nitrate of potash, with 
one part and a half of pie sulphate of soda or com- 
mon Glauber's salt, will cool down three parts of 
water 4(i degrees. A still greater eti'etf, amounting 


to 57 d^reiMr45 produced, by dissolving equal parts Cold, 
of the nitrate of ammonia and of the carbonate of 
soda, po one part of water. 'The frigorific action is 
in i^peral augmented, by throwing the desiccated 
pow&r into dilute acid instead of water. Thus, three 
parts of the phosphate of soda and two parts of tlie 
nitrate of ammonia joined to rather more than one 
])art of weak nitric acid, will sink the thermometer 
71 degrees. 

These changes induced on the temperature of the Principle of 
liquid menstruum arc, no doubt, considerable, yet Evaporation, 
they are still only transient, and the process reqiitros 
some address and manipulation, not always read% 
attained. But the principle of evaporation, vrhl^ 
rightly understood, leads to a far easier mode of 
cooling liquids, which may be prolonged at pleasure. 

A close investigation of that principle, at the very 
commencement of his philosophical labours, has 
conducted IVofessor Leslie through the wlroJe train 
of his discoveries on the subject of refrigeration. 

The process of evaporation had not tlicn been exa- 
mined with attention. The depression of temperature 
which always accompanies it, was hastily supposed to 
be proportional to the rale with which the moisture 
is dissipated, and to be therefore augmented by every 
circumstance that can accelerate tins effect. If wa« 
ter, contained in a porous vessel, expose on all sides 
its suriace to a current of air, it will cool down to a 
certain point, and there its temperature will remain 
stationary. The rapidity of the current must, no 
doubt, hasten the period of equilibrium, but the degree 
of cold thus induced will be still the same. A little 
reflection may discover how this happens. Though 
the humid surface has ceased to grow colder, the 
dispersion of invisible vapour, and the correspond- 
ing abstraction of heat, still continues without iri- 
termissiom Tlie same medium, therefore, w'hich 
transports the vapour, must also furnish the portion 
of heat required for its incessant formation. In fact, 
after the water has been once cooled down, each 
portion of the ambient air which comes to touch the 
evaporating surface must, I'rom its contact with a 
substance so greatly denser than itself, be likev\ise 
cooled to the same standard, and must hence com- 
inunicute to the liquid its surplus share of heat, or 
the difference between the prior and the subse- 
quent State of the solvent, which is pro])ortional to 
the diminution of temperature it lias suHered. Every 
shell of air which encircles in succession tlie humid 
mass, while it absorbs, along with the moisture which 
it dissolves, the measure of heat necessary to con- 
vert this into steam, does, at the same instant, thus 
deposit an equal measure of its own heat, on the 
chill exhaling surface. The abstr^tion of heat by 
vaporization on the one hand, and, WA tlte other, its 
deposition at the surface of theiefore, 

opposite contemporaneous acts, wMcfi aoon produce 
a mutual balance, and thereafter the temperature in- 
duced continues without the smallest alteration. A 
rapid circolatiou of the evaporating medium may 
quicken tlic operation of those causes ; but, so long 
as it possesses the same drying quality, it cannot, in 
any degree, derange the resulting temperature. The 
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heat (Icpohited by the air on the humid sur&ce be- 
conies tlius an accurate measure of the heal spefpft 
in vaporisiing the portion of moisture reqi ^ iitt 
the saturation of that solvent at its lowered 
ture. 'J'he dryness of tlic air is therefore, imdiratl 
circuinstmccB, precisely indicated, by the depression 
of temperature produced on a humid surface winch 
has been exposed freely to its action. 

Hygrometer. Guided by these views, Mr Leslie was enabled to 
construct a correct Hygrometer that should indi- 
cate the dryimn of the air, from the diminution of 
twperature wlrich a small body of water, exposed 
^«f,‘.all Fides, Buffers by evapoiation. Ills efforts 
,^^«|ilin to improve this instrument, led him next to 
: Invention of the Differential Thermomclcr^ which 
converted into an hygrometer, by having one of 
its balls covered with cambric, lint or tissue paper, 
capable of being easily wetted. Reduced to .such a 
delicate and commodious form, it detected, witii the 
utmost precision, and under all circuiiLstances, the 
relative condition of the air in regard to dryness. 
Tooling Fi- It appears that absorbent substunccs, exposing a 
^*^°**^ surface, are capable of assimilating to their 
AbM>rbcnt!j P^'cvioiiR state the air confined over them. Flannel, 
for instance, which has been intensely dried, will 
support a remarkable degree of dryness in a clov;e ri‘- 
ceiver. The trap- rock and compound clays, brayi'd 
into a coarse powder, and desiccated before a strong 
fire, will exert a more powerful and extended action* 
But dried oat -meal will act with equal energy, and 
for a longer time. Of the saline substances, the 
muriate of lime absorbs moisture with the greatest 
■«i<and most protracted force. ARer it has become 
drenched with humidity, it may likewise be recover- 
ed again, though the process of restoring it unaltered 
is rather troublesome. But the best and most 
powerful absorbent is the concentrated sulphuric 
aciil, or the oil of vitriol of comnu rce, which conti- 
nues for a long lime to attract moisture with almost 
undimjuiBhed force, and possesses, besides, the valua- 
ble pf^piirty, after it has become charged with humi- 
dity, of being easily restored again, Ijy the applica- 
tion of heat, to its original strength. 

Mode of q'o cool water, in any climate or stare of the at- 
t’roccfding. mosphere, we have only therefore to put it into a 
small porous vessel, presenting on all sides a humid 
surface, and to susj)end this within n close wide cis- 
tern, of which the bottom is covered with a layer of 
sulphuric acid. The broad surface of the acid, ab- 
sorbing the moisture as fast as it diffuses itself 
through the confined air, keeps that medium con- 
stantly at a point of extreme dryness, and thus en- 
ables It to sujiport, with undiniinished vigour, the 
process of evaporation. 

In practice, th^ cistern or refrigeratory, having a 
broad cylin(^lj|;|^;form, from twelve to sixteen inehes 
in diameMsrJ^^il^ composed of dense well-glazed 
earthenware ffifeeflPlatc LXV. fig. 7.), is plai IkI in a 
cellar or other cool place, and charged wdth sulplm- 
ric itcid to the height of about half an inch 1‘rom 
the bottom. One of the porous earthen pots, being 
filled up to the lip with water fresh drawn from the 
well, is set upon a low porcelain stand in the middle 
of the cistern, to which the lid or covei is then carc- 


fi^^vadapted. In the spftce ef Trmn^ three to per- Cold, 
h^iivii^ursv the cooling is nearly complete^ atid 
the pot shou]i|^ow be removed : for though the 
water will at the same degree of. coldness 

as long as it r^Umns shut up within the refrigeratory, . 
the acid would be Unnecessarily weakened by the in- 
cessant absorption of moisture. ^ 

'I he production of cpld is greater when.^ cis- Fxtent of 
tern is large, or w'licn a small pot is 
that the en^ect wall be diminished one ha]f|;i£;t^e hu- 
mid surface sh^M equal that of the acidj;^^ Oppo- 
site actions ofirUj^ surfaces inducing oU'^xactly in- 
termediate statolith respect to dryness and mois- 
ture, in the condition of the aerial medium. 1 he 
power of evaporation is also diminished in the low 
tcinjieratnres. Thus, if the atmospliere were at 
by I'ahrenhcit, the water within the refrigerator} 
might be cooled dow'n .36”, or brought' to 59” ; but 
if the tlu rmometLi* be at 50” the be cool- 
ed only 18”, which brings it point. 

'1 his seems to be a very convenf^t^ ,|>^e|perty, since 
the power of tlu; refrigeratory is tdirnyB the greatest 
at the season when its application is most wanted. 

It is easy, therefore, by such means, to cool water 
in our climate at all times, to near the freezing point, 
and, even under the torrid zone, to reduce it to the* 
tempeialure of Co degrees, which, in those regions, 
is sufficient perhaps for essential eonifort. 

Jty supplying a succession of porous earthen poUf, 
the acid will continue to act with scarcely diminish- 
ed force, till it has absorbed half its ‘weight oi .raoisj- * 
ture; during which time it will have assisted in cpol- 
ing ahoiii fifty times that quantity of the water ex- 
posed to evaporation. At ihis stage, the dilute acid 
should he drawn off, and a charge of concentrated * 
acid again introduced into the refrigeratory. 

I’his metliod of procuring cold.it will readily lie* per- itt, (sc lo 
ceived, could be employed with advantage Rir various i>nnn-^fi( 
domestic purposes. For instance, butter may iq^um- 
iner be kept cool for the lable,by putting k, after being 
washed wiih w ater, into a wet porous pot, and shutting 
this lip lor a couple of hours in tlie refngeralory. 'J’o 
cool wine sufficiently, one bottle only is used at a 
tune in ibe smallest refrigeratoiy : A sheath oi stock- 
ing or flannel previonsiy soaked in water being 
diawn over the body of the bottle, it is laid in a le- 
clined jiosition on one of the jioreelain slidcis, iu‘ai 
the surface ol‘ the acid, and allow'ed 10 reiiiuin shut 
up during the space of‘ three or four hours. 

I’he refrigerating combination here employed pro- 
duces its efiect, by a son of invisible distillation car- 
ried on by the play and circulation of the included 
air. The minute portions of moisture which succes- 
sively combine with the contigugitm, medium, must 
abstract from the mass of water mucli heat as 
w'ould support them in the slate of ^Vtq>OUr, or would 
in ordinary cases convert tliem into steam. This va- 
pour again, being conveyed through the air, is at. 
tracted by the sulphuric acid, ancl, recovering its li- 
quid constitution, deposits the heat which it had 
borne aw'uy. 'J'he acid is ilitTefore warmtd at the 
ex pence of the water subjeck'd to evapoi ntiun, and 
the whole peiiormanec of the apjiHratus eon.-ists in 
a mere transfer and interchange of eondltioiu 
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Congelation. Is the passage of any^ subaUBBic^^ 
ti solid form, in consequence of^ 
heat. The conversion of water ii 
fail to draw the notice of meb fn all ages. The mi- 
nute and dtrided fVogmetats of the same production^ 
which 4escend from the clouds in the shape of snow 
or 1^ ^S^ayed the Varioui powers of nature. The 
anctehtj|;kdagin^ that urater which has Iain for ages 
in a froi^mte acquires at last a permanent conso- 
lidation. ei^tidcd, accordingly! the name of 

ice or crystal) to the pure and pellucid 

kind of quartz^ which often occurs on the sides of 
lolly mountains! near the boundary of perpetual con- 
gelation. 

It was early remarked that melted ice has the 
lightness and . quality of boiled water. In fact, the 
portion of air Combined with ordinary water is dis- 
charged in tihe act of freezing as well as in that of 
boiling. W^ater thus deprived of its air, is therefore 
pi epared for a readier congelation. The ancients 
iiccordingl}^ we have seen, always boiled the water 
which they designed afterwards to cool. Aristotle 
relates in his Meteorology ^ that the fishermen who 
cost their nets in the Pontine Lake, used to carry in 
close vessels boiled water, for the purpose of sprink- 
ling the reeds, lliat those might quickly freeze toge- 
ther, and cease to disturb the fish by their rustling 
noise. The expulsion of air from water during the 
progress of congelation, was afterwards fully proved 
iiy MariottC! one of the earliest members of the 
French Academy of Sciences. If iwo wine glasses, 
filled, the one with water from the well, and the other 
with water recently boiled, be exposed to the frost, 
the ice of the latter will seem almost uniformly pel- 
lucid, while the ice of the former will appear charged 
with small air-bubbles crowding towards the centre 
of the mass, to whicli they are driven by the advance 
of the congelation. 

That congelation shoots at angles of TiO degrees, 
was fir>t observed in the beginning of the seventeenth 
century by the great Kepler ; and tliis ardent and 
inventive genius, in an elaborate Dissertation, which 
lie printed as a New Year s present, investigated the 
various forms and modifications of the icy crystals. 
Tlic subject was next discussed by Des Cartes and 
Uarthoiinus, and about a century afterwards re- 
sumed by Mairan, and may be considered as a step 
towards the general theory of crystallography, 
which has been since reared by the patience and in- 
genuity of Hduy. 

Other liquids, such as vinegar, dilute mineral acids, 
Cuni'dahon. ^cak spirit, apd aaline solutions, are likewise capa- 
ble of being flroaen ; but they yield nn ice distinctly 
different from that of pure water, rese-inbling an ag- 
gregation rather than an uniform solid, and wanting 
consistency, strength, and clearness. The frost ap- 
pears to seize on the water only, and to fill the com- 
pound liquid with close spicular shoots, entangling 
the stronger acid or brine in their interstices. It was 
a mistake, therefore, to' assert that the ice of sea- 
water is really frcsli. In the process of melting, 
some portion of the brine may probably flow oft‘, but 
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the reside still Is always brackish. This fact Is even Cold 

S sitr^^Btafed by the missionary Crantz, in his ac- 
ra^rapeount of Greenland. The very mtelligent 
^^^f&rprising navigator, Mr Scoresby, reckons 
the specific gravity of the spongy salt-water ice to be 
.873, while that of fresh-water ice amounted to 
•y37« 

The anetthts were altogether unacquainted with Artificial 
artificial congelation, and with any cold, in- 
deed, below that of freezing. The application 
nitre to the cooling of water seems, before 
close of the sixteenth century, to have suggiidl^ 
ed to tlie Italians the experiment of mixing 
snow. A very intense degiee of cold waS 
generated, capable of converting speedily into sdim 
ICC a body of water contained in a smaller ve.s,sei im- 
mersed in the dissolving mixture. Sanctorio, who 
may be regarded as the iatiier of modern pnysic^s, 
mentions, in his Commentary on Avicennu, tliut Jic 
jnoduced the same effect, by employing common 
salt instead of nitre, in the proportion of the third 
part of the snow, and had repeatedly performed 
the experiment in the presence of a numerous au- 
ditory. 

From Italy, this discovery was gradually corarau- phH ^ratlinl- 
uicated over the rest of Europe. In the course oflynniurm- 
the seventeenth century, iced creams, fruits, and va- 
rious confitures, were first produced on the tables ol 
the luxurious. The famous coffee-house, Frocopc, 
was founded at Paris in 1660, by a Florentine of 
that name, a vender of lemonade, who was very suc- 
cessful in the art of preparing rich ices. Thirty ' 
years afterwards, the use of' sucii artificial delicacies 
in that city liud become^ quite common. 

The cold resulting from tlie addition of saline nemifi-ci! 
powders to snow or pounded ice, depends on the mon- in- 
powerful attraction of those salts whicli restores tlie^^^^^- 
frozen mass to its liquid form, and therefore aug- 
ments its capacity for heat. Fahrenheit fixed the 
commencement of his thermometrical scale at the 
temperature of the compound of salt and snow, con- 
ceiving it to be the lowest possible, but much low- 
er degrees of cold are now produced. One part of 
the muriate of soda, or purified commuii salt, being 
added to two parts of dry snow or pounded ice, will 
sink the thermometer five degrees below zero. One 
part of sal-ammoniac, and two of common salt, join- 
ed to five parts of snow, will bring it seven degrees 
lower. But equal parts of the nitrate of ammonia 
and common salt, joined to two parts and a half of 
srow, will depress the thermometer degrees be- 
low the freezing point. 

Still mure incense cold might J^M^UCed, if the 
ingredients were, beibre their down 

to congelation. Thus, five part^^'pT m 
lime, added to four parts of snow, will sink the tiier- 
mometcr to 40 degrees below tlie beginning of the 
scale, or llie limit of freezing mercury ; and, if the 
muriate of lime were crystallized, the cfiect would be 
10 degrees more. Tlie same extreme energy is ex- 
erted, on adding four parts of dry caustic potash to 
three parts of snow- 
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Cold. The mineral ii^delili#Wise, in a dilated 
* duce gimilar effiBim T#o Mttfl of weak 
acid, jdMiatd to thftfe of aeoW, will sink the 
meter to 23 deifroes below aero. The muri..^^ 
nitric acids; in nearly the same proportions, wlU de- 
press it 4 to 7 degrees more. By repeatTng the 
applicatioDiy dicrcTore, a most intense cold may be 
created. Yet, to succeed completely, a skilful ma- 
nipulation is required. The salhne mattdn should be 
reduced to a fine powder, and the freezing mixtures 
ild be made in very thin vessels, not larger than 
H^arcly hold them. In this way, by successive 
of cooling, Mr Walker once obtained the 
[>ti8 cold of .01 degrees below the couimencc- 
tlaf Fahrenheit’s scale. 

Phe mere evaporation of some very volatile li- 
quids is sufficient to produce excessive cold. Thus, 
if a thermometer, having its bulb covered with lint, 
1)0 dipped in the common or sulphuric ether, it will, 
on exposure to the air, sink perhaps 30 or ‘9-^^ degrees. 
This effect is augmented under the receiver of an air- 
pump. If a narrow thin tube of glass, filled with wa- 
ter) and cased on the outsidewith lint soaked in .Tther, 
be suspended above the pump, and the exhaustion 
quickly made, a cylinder of ice will be formed. 

The same property is manifested in a higher d(^- 
gree by a singular liquid, discovered by Lampadius 
in 179b, by distillmg a mixture of pyrites and char- 
coal. It was called at first the alcohol of sulphur, 
but now more appropriately the sulphuret of carbon. 
According to Dr Marcet, who has completed the 
,, investigation of its properties, a thermometer having 
jts bulb covered with lint wetted by this liquid, and 
held in the open air, will sink not fewer than 6'0 de- 
grees. But if the same experiment be performed 
wdthin the exhausted receiver of an air-pump, the al- 
cohol of the barometer will even descend to 82 de- 
grees below zero. It. must be observed, however, 
that effects produced by the evaporation of 

Kilitrti ^|lid of the sulphiircL of carbon, are quite 
evanescent, and that the receiver becomes soon char- 
ged with their fumes, wdiich then prevent any (arther 
action. Those fumes likewise corrode the valves of 
the pump, and soon render it quite useless. Neither 
iclhcr, therefore, nor the sul])huret of carbon, could 
be applied in practice with any sort of advantiigey to 
the production of icci even on the smallest 

New Modi- We have now to relate a discovery which will en- 
of Artiiieiul human skill to command the refrigerating powers 
CoJigfltttion. ; and, by the help of an adequate machi- 

nery, to create cold and produce ice, on a large 
scale, at all seasons, and in the hottest climates of 
the globe. Bui, to explain this interesting subject 
with and accuracy, it is requisite 

to trace advances which conducted 

to the a conclusion appears simple, 

the careless oosijirver is apt to suppose it t^osily ni- 
Uljijffid ; yet, though sound philosophy tends always 
twnittplification, the rare qualit} of shnplicity is 
scarcely ever the fliisli of intuition, but the slow fruit 
of close and patient investigation. 

In pursuing the researches with his hygrometer, 
ofessorLe^slie was early induced to incjuire into the 
c ondition of the higher atmosphere, and iL*? rehition-> 



ty. He thus dete€t^i^lttfact of great im- 
fn tuel^roiogy, and potlttmg at various 

As the capacity of air for Investigu- 

heat, so k lik^'ra^^i^llinents the disposition to 
moisture; at the time, that the removal of ' 

ordinary pressure facilitates the expaoiioa of the 
liquid matter, and ks conversion into a gaseoms form. 
Aoeordingfy, if the hygrometer be suspo4^k^Withm 
a large rcceivei*, from which a certain 
is quickly abstracted, it will sink with In 

summer, the dryness thusfN'odiil^sABOuntR 

to about 50 by^||ifiii^*ic degrees, each" time the air 
has its rarefaction doubled ; so that, supposing the 
operation of e3(hl^ting to-be performed with expe- 
dition, and the residuum reduced to a sixty-fourth 
part, the hygrometer HK^ld mark a descent of 
;K)0^ But this effect is only iponia^i^, for the 
thin air very soon becomes with mois- 

tiire, and, consequently, ceaseafifcS act the wet 
hall of the hygrometer. The excited 

on the surface of that hall, by sUw^lltMxiO evapora- 
tion. will have previousfy frozen the CoaHng. 

The increased power of aqueous solution wliicli 
air acquires ns it grows thinner, being ascertained 
and carctully investigated, the object was to com- 
bine the action of absorbent with the transient dry- 
ness produced within a receiver by rarefaction- Tlie 
bcnticnt ball of the hygrometer being covered with 
dry salt of tartar, the instrument fir^t indicated in- 
creasing dryness, and afterwards, as the rarei'at- 
tion j)roceeded, it changed its course, and marked 
humidity, 'fhe same variation of effect nearly was 
observed, when the hygrometer had been wetted as 
usual uith pure water, and a broad saucer contain- 
ing the mild vegetable alkali was placed on the [daieoi 
the air-pump. It w'as thus proved, that the tnetion of 
this imperfect absorbent is soon overpowered by the 
tendency to vaporization in attenuated air, and that, 
beyond a certain limit, it surrenders its latent moisture. 

Mr Leslie resolved, therefore, to try the efteti 
of sulphuric acid, whose peculiar energy as an ab- 
sorbent he had, under other cirrumstnntxs, alrciidy 
ascertained. But various incidents prevented him, 
for a considerable time, from resuming his philoso- 
phical iiujuiriis. At last be began those projceled 
experiments, and was almost immediately rewarded 
by the disclosure of a property, the application of 
which blazed on his fancy. Ih the month of Junei;ir.,t Ajm,: 
1810, having introduced a surface of sulphuric t-tl. 
acid under the receiver of an air-pump, he per- 
ceived with pleasure that this substance only su- 
peradded its peculiur attraction for moisture, to 
the ordinary effects resulting friQ0p(|^^|^ |)rogrcs8 of 
exhaustion; and, what was w 

that it continued to support, withimmiilliklhed ener- 
gy, the dryness thus created. The irttcnuatcd air 
was not suffered, as before, to grow charged with 
humidity ; but each portion of that medium, as fast 
as it became saturated by toucliing the wet ball of the 
hygrometer, transported its vapour to the acid, and 
was thence sent hack denudcfl of the load, and fitted 
again to renew' its attack with fresh vigour. By lhi> 
perpetual circulation, therefore, betw een the exhaling 
and (he absorbing surface, the djUlise rc‘<iduum of air 
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Told, is maintaincul constantly at the same state of dimess. 
T])f SL'iiticnt ball of the hyfrromtter, which' had 
been rove? i d will? scvrral Iblds of wetted tissue pa- 
per, w as observt d, at an early Btag^ieif the operation, 
suddenly to lose its blue tint add assume a dull 
white, while the coloured liquor sprung upwards 
in the stem, where it continued, for the space of a 
minute, stationary, and again slowly subsided. The 
act of congelation had, tlierefore, at this moment 
taken place, and the paper remained frozen several 
minuted, till its congealed nioisturs was entirely 
dispersed. Pursuing this decisive intimation, the 
liygroineter was removed, and a watch-glass filled 
with water substituted in its place. By a few 
strokes of the pump, the whole was converted into- a 
solid cake of ice, which, being left in the rare me- 
dium, continued to evaporate, and, after the interval 
of perhaps an liour, totally disappeared. A small 
cup for holding the water was next adopted, and the 
whole apparatus gradually enlarged. 

KjFici.iit 'A’lie powers, boil? of vapon/ation and oi‘ ab- 

t’owiT sorption, being greatly augmented in the higiier 

\ ilu temperatures, the Name limit of eold nearly r. iii 
It .ill li'in- jjji attained, h\ a certain measure ol exliaii^- 

‘ ^ ' tion. When the an* lias lieen raietieil ::.>() time'-, 

the utmost tliat, under such eireuniM.meiN. tan per- 
haps be effected, the surface of evajtoralion is etjoleil 
down degrees ol I'alireiilieil m w'lnlt i, and would 
probably sink near ‘JOO in suiiniier. Nay, a hir le’^s 
tenuity ol llie inediuni, wlien coinoiiu'd with the ac- 
tion oi' suiphurie acid, is capable oi‘ producing and 
supporting a very intense cold. Iftlie air be rarefied 
only 50 times, a depression of (eniperal ure w’ill In 
produced, amounting to 80 or even 10(? degrees of* 
FahrerheitV scale. 

.vioiicor We are thus enabled, in the hottest weather, to 
rioimliug. fi-ee/e a mass of water, and to keep it fro/en, till it gra- 
du.'iJIy wastes aw\l^,by a continued but invisible pro- 
cess of evaporation. 'I’lieonl\ ihlng rerpiired is, that 
the Hurliiee of the acid .slioiild ajiproaeli tolerably near 
to that of the water, and should have a gi eater extent, 
for otherwise the moisture w uuJd exlialeiiiorei'opiously 
than It eoiild be transferied and absorlied, end, eonse- 
(pienlly, the ilrv ness of the ravelli’d medium w’ouiil be- 
come redueeil, and its evjpora'.mg energy essentially 
impaireii. The acid should he poured to the depth per- 
haps of halfan inch iu abroad Hat dish, wliicli is cover- 
ed by a leeeiver of a form nearly liemis[)herieal ; the 
water exposed to congelation may be eontamed in a 
shallow Cii)). about half the width of the disli, and 
liaving Its rim supported by a iiariow poreelain ling 
upheld above the surface ol' the acid by three slender 
feet. [Scr fig, I and 2. Plate L\\ .) It is of eonse- 
(juenee that the water should he iiisulaled as iiiueli as 
j)ossible, or fihould present only a liuniid surlkee to 
the contact of the surrounding medium, for the diy 
sides of the cup might receive, from comnumicutioii 
with I lie external .iir,such accessions of heat, as great- 
ly to diminish, if not to counteract ihe refrigerating 
I'fFeels of evaporation. 'Phis inconveiiienee, how'ever, 
is in a great measure oliviated, investing the eup 
w’itli an outer case at the interval of about half an mcli. 
If both the cup and its ease consist of glass, the pro- 
cess of congelation is vmwed most completely ; yet 
when they are formed of a bright , metal, the cftcct 
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appears on the whole more striking. But the prefer- Cold, 
able mode, and that which prevents any waste of the 
powers of relrigeralion, is to expose the water in a pan 
of porous t‘art hen- ware. If common water be used 
it will evolve air bubbles very copiously as the ex- 
haustion proceeds ; in 'a few minutes, and long be- 
fore the limit of rarefaction has been attained, the 
icy spicuke w'ill shoot beautifully through the hi}iud 
mass, and entw ine it w'ith u rcliculuted conlexluie. 

As the process of congelation goes forw^ard, a new 
discharge uf air from the substance of the water takes 
place, and marks the regular advances uf eonsolida* 
tion. ikit after the water has ail become lolid 
ice, which, unless it exceed the depth of an inch^xnay 
generally be effected in less than lialf an hour, the 
circle of evaporation and subsequent absorption is 
still inaintaiiied. A minute Him of ice, abstracting 
lioni the iiitenial mass a redoubled share ol* heat, 
passes, by invisible transiiions, successively Into the 
state of water and ol* steiim, which, dissolving in the 
thin ambient air, is eoiiveyed to the acid, where it 
again assumes the lujuitl lonn, and, in the act of com- 
bination, likewisi* sunenders its heat. 

In ])ei forming this i xpei inieiil, t’he object is gene- 
rallv to seek at fu st to i)ush liie rarefaction as far as the 

‘ *■ II 1 - 1, . I I ■ <■ . 1 SlltiK li ?!' l(f 

circumslaiK es will admit. But the cli-posiiion ol Bie , 

water to till the iccei\i“r with vaj)oui, hi'ing only m Lc. 
pari subdued by tin.* action oi* the Miljihuric acid, a 
liiiiit is soon opposed to the progress of exhaustion, 
and the incluiU'd air e.in seldom he rarehed above a 
hundred limes, or till its elasticity can supjiort no moie 
than a column ol’ nuMCury ahout three tenths of 
an inch in height. A smaller rarehiction, periiaps 
I’rom ten limes to tw'enty times, will he I’ound suHi- 
cient to support congelation after it has once taken 
place. "I'lie ici‘ liicn hceomes rounded by degrees 
at the edges, and wash's away insensibly, ils surface 
being incessantly corroded by the play of the ambient 
air, and the minute exhalations eonveyi'd by an 
inviNibh' process to the sul|)liurie acid, which, from 
Its absorbing the vapour, is all the lime maintain- 
ed above the temperature of the apartment, 'riie 
ice, kept in this way, suHers a very slow' consump- 
tion ; lor a lump of it, about a pound in weight and 
two niches thick, is sometimes nut entirely gone in 
the sjiace of eight or ten day^. Dining ilie whole 
progress ol’ its w'asting, the ice stiil commonly le- 
tains an uniform 1 1 ansparent consisieiice ; hu(, in a 
more advained stage, It ocra.-ioiuilly betrays a sort 
of honey combed a|)pearanci', ow mg to the minute 
cavities lornied by globules ol air, set loosi' m llu‘ 
aet of freezing, yet entangled in the mass, and wliieli 
are alferwards enlarged by the elusion ol* the solvent 
medium. 

Jkit almost every jiraeticul object is alfained. 
through lar inferior powders of refrigeration. Water 
is the most easily frozen, by leaving it, perhaps for 
the space ol an hour, to the alow action ol air tliat 
has been rarelied only in a very moderate degree. 

This process meets with less impediment, and the lee 
formed by it appears likewise more compact, when 
the water has been already purged of the greatei 
part of Its combined air, either by distulatum nr by 
long continued boning. The w'atcr which has un- 
dergone such operation, should be introduced ai 
1 i 2 
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CoM. quickly as pobsible ioto>a decanter, and filled up close 
to the 6top(>er, tsAihtM will attract air mo>t greedily, 
and return nearly to its former state in the course of 
a few hours. 

r.U'gnut The most elegant and instructive mode of effecting 
Mode of artilicial congelation, is to perl'oi m the process under 
I rct/in^. transferrer of an air-pump. A thick but clear 

glass cup being selected, of about two or three inches 
in dianictor, has its lips ground Hat, and covered oc- 
casionally, though not absolutely shut, with a hroad 
circular iiu of plate glass, which is suspended iiori- 
.zonj^liy from a rod passing througli a collar orieatlicr. 

(). Plate LXV.l This cup is nearly filled with 
distilled water, and supported by a slender 
rii^gi with glass feet, about an inch above 
the surface of a body of sulphuric acid, perhaps 
three quarters of an inch in thickness, and occupy- 
ing the bottom of a dee}) glass bason that has a dia- 
meter of nearly seven inehes. In this state, the re- 
ceiver being adajiled, and tlie lid iiresseJ down to 
cover the mouth of the cup, the transferrer is8er(*w - 
ed to llu' nii‘-})iimp, and the rarefaction, under those 
eircunistances, pushed so far as to leave only about 
tlie hundred and fiftieth part of a residuum ; and the 
cock lieing turned to seeure that exhaustion, the 
compound apparatus is then detached from the punq), 
and removed to some convenient apartment. As long 
as the cup is covered, the water will remain (juite 
unaltered ; but, on draw ing uj) the rod half an inch 
or more, to admit the play of the rare medium, a 
bundle of Sjiiculai ice will, after the la|)se perhaps tif 
five minutes, dart suddenly through the whole of the 
liquid mass; and the consolid.ition will afleru.irds 
dc^scend regularly, thickening the horizontal stratum 
by insensible gradations, and forming in its jirogress 
a beautiful trans|)arent cake. On Jetting dowui the 
cover again, the jiroccss of evajioration being now 
checked or almost entirely stoiiped, the ice returns 
slowly into its former lie pi ul condition. In tiiis way, 
the sanae portion of water may, even at distant inter- 
vals of time* be repeatedly congealed and thawed suc- 
cessively twenty or thirty times. During the first 
operations of freezing, some air is liberated; but 
this extrication diminishes at each subsequent act, 
and the ice, free frgm the smallest specks, resembles 
a piece of the purest crystal. 

Progress rf This artificial freezing of water in a cup of glass 
Ctmgcltiiiun. or metal, affords the hi'st op})i)rtimity of examiaihg 
the jjrogress of crystallization. 'J'he appearance pre- 
sented, howe'er, is extremely various. When the 
frigoritic action is most intense, the congelation 
swee|)s at once over the whole surlare of the water, 
obscuring it like a cloud. Uut, in g«aeral. the pro- 
cess advances more slow ly ; bundles of spiculac, from 
different iioints, soiiietiincs from the centre, though 
commonly froni'the sides ofthe cup, stretching out and 
spreading by degrees with a sort of fcathereil texture. 
{See Jig-'h.) nv this combined operation, the sur’uct of 
the water soon becomes an uniform sheet of icc. 
Yet the effect is at times singularly varied ; the spicii- 
lar shoots, advancing in diffeient directions, come to 
inclose, near the middle of the cu|). a rectilineal 
s})ace, which, by uiu qual tbough continued encroach- 
ment, is reduced to u triangle; and the muss below, 
being }>cnily frozen and therefore exj)iindid, tlie 
w ater is gradually squeezed up through the orihee, 
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and teins^fijr congelation s regular pyramid, rising CoU. 
by adieessi^e tten ; or, if the |)rojecting lorce be 
grevti^i and more contracted, it will dart 

off like a pillai^^fhe radiating or feathered lines 
which at ^rst frozen surface, are only the 

edges of very thin plates of ice, inijiianted at deter- 
minate angles, but each parcel composed o4‘ puialiel 
planes. This internal formation appears very con- 
spicuous in the congealed mass which has been re- 
moved trom a metallic cup, before it is entirely con- 
solidated. — Sea-water will freeze witii almost equal 
ease, but it farms ah incomjiact ice like congealed 
syrup, or what is hOlfilmonly called •water-ice. 

When cups of glass or metal are used, tlie cold 
excited at the open surface of the liquid extends its 
inlluence gradually downwards, but ii the water he 
exposed in a porous vessel, the proce^'S of evapora- 
tion, then taking effect on all sides, piuceeds with a 
nearly regular consolidation towards tlie centre of 
the muss, thickening lutht r faster at tlie bottom liom 
its })ruximity to the action of the ab^rbent, and Iluv- 
ing sometimes a reticulated space netu* the middle of 
flu* u|)per surface, through which the air, disengtigLd 
by tlie progri ss of congelation, m.ikes its escape. 

When very teeble powers ol‘ rilngeration nre cm- sinpul.-ir 
|>loyed, a most singular and be aut if ul appearance is, Mfililiciticm 
in course of time, slowly produc ed. If a pan ol''\^ 

})orou.s earthen w'ure, from four to six inche- wide, ^ 
be filled to tiu* utmost with cominon w ater till ii rise 
above the Iqis, and planted above a dish of ten or 
tw'clve inehes diameter, containing a body ol sul- 
phuric acid, and then a brc»atl round receiver placed 
over it ; on reducing the ineliided air to some limit 
between the twentieth and the filth jiart of its usual 
density, aeeorihng to the coldness of’ the apartment, 
the liquid mass will, in the s})uce of an hour or two, 
become entwined with icy shoots, winch gradually 
enlarge and acquire more solidity, but always leave 
the fabric loo^jc and unfrozen below The icy crust 
which covers the rim, now receiving continual ac- 
cesKiuiis from beneath, rises f)erpeiulicularly by in- 
Bfiisible degrees. Trom each })oini on the rough 
Miilaee ofthe vessel, filaments of ice, like l)undK'S of 
spun glass, are protruded, fed by the liumidit) con- 
veyed tliroiigli Its substance, and forming in their ag- 
gH gation a line silvi'r) surl’ace, analogous to that 
of fibrous gypsum or salin-spar. At the same time, 
anotiier similar grow th, tiiough of less extent, lakes 
place on the under side of the pan, so that continuous 
icy threads might appear vertically to transpierce the 
ware. Thew hok of tlie bottom becomes likewise cover- 
ed over with elegant icy foliations. {Sve tig,^,) Twenty 
or thirty hours may be requireil to produce those sin- 
gular effects ; but the upper body of iep continues to 
rise for the space of several days, till jt forms a cir- 
cular wail of near three inches in hei^t, leaving an 
interior grotto lined with fantastic grouped of icicles. 

In the meanwhile, the exfoliations have disapjieared 
from the under side, and the outer incrustation is 
rediicedt by the absorbing process, to n narrow ring. 

The icy wall now suffers a regular waste from exter- 
nal erosion, and its fibrous structure becomes round- 
ed and less a])parent. Of its altitude, however, it 
loses but little tor some time ; and even a deposition 
of congeak'd films along its coping or Ujipcr edge, 
seems to take place, at a certain stage of the process* 
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Cold. This curious effect Is owing to a 

as It serves to explain some of the grand pepd^iiions 
of nature, particularly the Iceberga of ttao^.A^ic 
Circle, merits particular attenti^.' The circular 
margin of the ice, being nearer the%tion of the sul- 
phuric acid than its inner cavity, must sufler, by 
direct evaporation, a greater loss of heat ; and, con« 
scquently, each portion ol' thin uir that rises from the 
low cavity, being chilled in passing over the colder 
ledge, must deposite a minute corresponding share 
of its moisture, which instantly attaches itself and 
incrusts the ring. - Whatever inequalities existed at 
first in the surface of the ice, will hence continually 
increase. 

Artifuiul Artilicial congelation is always most commudious- 
liiiion ly performed on a large scale. Since the extreme of 
, , niiefactinn is not wanted, the air pump employed in 

large scule. process admits of hemg considerably simphned, 
and rendered vastly more expeditious iu its opera- 
tion: Two or three minutes at most will he suffi- 
cient for procuring the degree of exhaustion requir- 
ed, and the combined poweis of evaporation and ab- 
sorption will afterwards gradually jiroduce thi'ir capi- 
tal elleet. In general, plates of uhoiit a foot in diameter 
should be preferred, which can be connected at plea- 
sure with the main body of the pump. The dish hold- 
ing the sulphuric acid is nearly as w ide as the flat re- 
ceiver ; and a set of evaporating j)cms belongs to it, 
of different sizes, from seven to three inches in dia- 
meter, which are severally to he used 4accordmg to 
cireu.nstanees. Tiie largest pan is employed in the 
cold season, and the smaller ones may be successive- 
iy taken as the season becomes sultry. On the whole, 
it IS better not to overstrain the operation, and rather 
to divide the waiter under ddfereiit receivers, if un- 
usual powders of refrigeration should be reejuired. 
As soon as tlie air is [)artly extracted from one re- 
ceiver, the eonunu'iieation is immediately stopped 
with the barrel of the |)ump, and the jirocess of ex- 
Jiaustion is repeated on another. In this way, any 
number of receiveis, it evident, may be connect- 
ed with the sanu; machine. If we suppose but six of 
these to be used, the labour of a quarter of an hour 
will set as many evaporating pans in full action, and 
may, therefore, in Iurs than an hour afterwards pro- 
duce nearly six pounds of solid ice. flie waste whieli 
the water sustains during tliis conversion is extreme- 
ly small, seldom indeed amounting to the fiftieth 
part of the whole. Nor, till after multiplied repeti- 
tions, is the action of the sulphuric acid considerably 
enfeebled by its aqueous abRorption. At first that 
diminution is hardly perceptible, not being the hun- 
dredth part when the acid has acquired as much as 
the tenth of its i^eight of water. Ikit sueli influence 
gains rapidly, and rises witli accelerated progression. 
When the quantity of moisture absorbed amounts to 
the fourth part by weight of the acid, the power of 
supporting cold is diniiiiished by a twentieth ; and, 
after the w^eights ol* both those come to be equal, the 
refrigerating energy is reduced to less than the half. 
Sulphuric acid is hence capable of efll’ctiiig the con- 
gelation of more than twenty times its weight of 
’uiter, before it has infbihed near an equal bulk of 
that liijuid, or has lost about the eightli part ef its re- 
frigerating power. The acid should then be remov- 
ed, and concentrated anew by slow distillation. 
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When the exhaling and absoribing lurfacei are 
rightly disposed and apportioned, the moderate rare- 
faction, from twenty to forty times, which is ade^ 
quate to tlie freezing of water, may be readily pro- rojfnccu^ 
cured by the condensation of steam. In all nianu witli the 
factures where the steam-engine is employed, ice suam-lMi- 
may, therefore, at all times be formed in any quan- 
tity, and with very little additional cxpence. It is 
only required to bring a narrow pipe from the con- 
densing vessel, and to direct it along a range of re- 
ceivers, under each of which the water and the acid 
are severally plaeed. These ri'ceivers, with wbicit 
tlie pipe communicates by distinct apertures, lUAy, 
for tlie sake of economy, be coiisti ucied of cast-lrcn, 
and adapted with hinges to the rim of a broad shal- 
low dish of the same nictul, but lined with lead to 
hold the acid. 

The combined powers of rarefaction and ab.sorption ('ongcl.itiou 
arc capable of generating much greater ( ffects than the Mwcurj'- 
mere freezing of water. Such Irigorilic energy, how- 
ever, is at all limes sufllcieiil for effecting tlie congela- 
tion of mercury. Accordingly, if mercury, contained 
in a hollow pear-shaped piece of icc, be suspended by 
cross threads near a broad surface of sulphuric acid 
under a receiver; on urging the rarefaction, it will be- 
come frozen, and may remain in that solid state for 
the space of several hours. Hut this very striking ex- 
periment is easily performed without any foreign aid. 

Having introduced inereury into the large bulb of 
a thtTmomeler, and attached tlie tube to the rod of a 
transferrer, let this be placed over the w^ide dish con- 
taining sulphuric acid, in the midst ol* which is plant- 
ed a very small tumbler nearly filled with wafer : 

After the included air has been rarefied about fif’ty 
times, let the hull) be dipped repeatedly into the 
very cold but unfrozen water, and again draw n up 
about an inch ; in this way, it will become iiicrusted 
with successive coats of ice, to the thickness perhaps 
of the tw enlielh part of an inch : The water being 
now removed, the pendant icicle cut away from the 
bulb, and its surface smoothed by the tooch of a 
warm finger, the transferrer is again replaced, the 
bulb let down within half an inch of the acid, and 
the exhaustion pushed to the utmo«4i: When the 
syphon-gage has come to stand under tlie tenth o(* 
an inch, the icy crust starts into divided fissures, and 
the mercury, having gradually descended in the tube 
till it reach its point of congelation, or ^9 degrees 
below zero, sinks by a sudden conlraerion almost 
into the cavity of the bulb ; and the apparatus being 
then removed and the hail brokcMi, the metal appears 
a solid shining mass, lliat will bear the stroke of a 
hammer. 

But a still greater degree of cold may be created, ^*dl greaUi 
by applying the same process likewise to cool the at- 
mospliere which encircles iheapparatuaiUelf. A glass 
nmttrass was blown nearly of a hemispherical shape, its 
bottom quite flat, and about three inches in diameter, 
and its neck about half an inch wide and cut .square 
over : The whole was covered with a coat of patent 
lint, which takes up water very coinoubl}^ a portion of 
sulphuric acid w'as next iniroducetl, forming a layer of 
perhaps a quarter of an inch thick, and a spirit of 
wine thermometer, having its bull) also cased with 
wetted lint, was then inserted within the mattrass, 
a brass ring attached to the tube securing it iu the 
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Cold, rlghtposition. Thiiigsbiing thus arranged, the mattrm 

flat bottle, Witfllts thermometer, was placed on 'a 
sleiuicr stool #ith ^ass Feet, about an incii above the 
sulpliuric acid in the broad bason, and the layge re- 
ceiver luted over it. The air was then partly, ex- 
tracted, till the gage came below one inch : In a few 
minutes, the lint was frozen entirely, and looked, 
white. After an interval of a quaver of an hotir, to 
^•llow time for the evaporation of that icy coat to 
cool down the interior apparatui9^'the pump was again . 
urged, and the exhaustion piii^d to about three- 
tenths of an inch. In a short while, the inclosed 
di|l)^ometcr sunk not lower than ISO degrees, and 
l^eijiiiidncd stationary, till the ice had wasted away. 

18 obvious, tliereforc, that the refrigerating 
potrcrs could be puslied still farther by a judicious 
conibinaljon of the apparatus. An idea of the mode 
of proceeding may be formed from the inspection of 
figu re 8. It would he easy to show, that the maxi- 
mum elfect is obtairicd, when the dimensions of tlic 
successive cases rise in a geometrical progression. 
The action, however, is not doubled for each addi- 
tional case, hut increased rather more than one-half. 
Kiniplrr , These plans arc difKcult in the execution, and 
Mode(»f though they enlarge our conceptions of the extent 
Gongcltttioii ; of the descending scale of heat, yet they furnish 
merely speculative resultis. A very important prac- 
tical improvement has been lately made in the pro- 
cess of artiiicial congelation. Sulpluirie acid is 
certainly a cheap and most powerful agent of ab- 
sorption ; but the danger in using such a corrosive li- 
quid, especially by unskilful persons, formed always 

EXPLANATION 

I'ig. 1 , Represents a large air-pump intended for 
tlic j)urf)ose of freezing water, consisting of six re- 
ceivers, each of thep^ having a broad glass saucer for 
holding sulphuric ftfSid, and a small porous earthen 
cup containing the water. 

Fig. 3. A section of the above, showing the com- 
munication between the leceivers and the body of 
ilie pump. 

Fig. 3. Tlie lever key, for opening and shutting 
the cocks. 

Fig. 4. •The more ordinary appearance of the sur- 
face of the water in the porous cup, at the moment 
when the act of congelation begins. v 

lug. 5. The very singular kind of ice, striated^.. 
lumnar, and cavernous, which, under a slight i^rc- 
faction, but in cold weather, rises slowly and 
clumges its form by degrees, while part of the re- 
iiiaiiung walcr is drawn through the substance of 
tlie cup, and covers the outside w'ith a thick icy col- 
lar above those irregular Ibliaiions. 

Fig. f). Kapresents an elegant mode of almost in- 
stantaneourfy freezing within a transferrer; above 
the saucer of the sulphuric acid, is placed a glass 
cup holding water, and the air having been previous- 
ly exhausted, and the instrument detached from the 
pump, on puUiug up the rod, the water, now left ex- 
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a oBitacle to its general adoption. Mr Leslie Cold, 

hadjilriy noticed, the remarkable absorbent quality — 
of OtiV moulderiw whinstone or porphyriiic trap;^^*'*'^ 
and, in April 'i^7r substituted that material, hTnstonc. 
grossly pounded and dried before a kitchen lire, in- 
.OtOad of sulphuric acid, and actually froze a body of 
%i[ter with great facility. This earth will attrucl the 
flfttetli part of its weight of moisture before its ab* 
iorbeitt power is reduced to the one half, and is 
honce capable of freezing the sixth pai t of its weight 
it water. It may be repeatedly dried, and will, af- 
ter each operation, act with the same entrgy.as at tirst. 

But an absorbOpI still more convenient and power- or Panhuii 
ful has since occurred to Mr Leslie ; — it is merely OntmeuL 
jmrchvd oatmeal. With a body of oatmeal of a loot 
111 diamcier, and rather more than an inch deep, he 
froze a pound and a quarter of water, contained in a 
hemiKpherical porous cup. The meal is easUy dried 
and restored again to its action. In a hot climate, 
the exposure to the sun alone might prove sufficient. 

By the help of this simple material, therefore, ice 
will be easily and salbiy produced in any climaic, 
and even at sea. 

Other substances could, no doubt, be employed as 
absorbents. But, except the muriate of liiiu*, or 
what is called the oil of salt desiccated, none hold 
out any prospect of success. Dried common salt 
will barely effect congelulion; and stucco, or the 
sulphate of lime, deprived of its water ol’ crystalli/a- 
tion, wliieb might seem to promi.se u powerhi! ab - 
sorption, lias scarcely any cflicaey whatever. (n.) 
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po.sed to the most powerful evaporation, quickly 
runs into spicular ice, winch gradually increases and 
consolidates into a pure transjiarent mass. 'I'lie lid 
being let down again upon the glass cup, the action 
ceases, and the ice returns slowly tojhe state of water. 

Fig, 7- A retngeratory for ci.ol ng water at all 
times to a moderate degree, without llie operation of 
an air-pump; u body ot' sulyihunc ueid lying at the 
bottom of the pan, while a porous vessel eoiUaiiung 
water is set in the centre of the refrigerator) , and 
the air is confined about it by replacing the hil. 

Fig, 8. Exhibits a system of vessels lor jiroduemg 
spontaneou^Jy great cold. It .conziate oi'a senes ot 
leaden or pewter vessels, . placed one vvithin the 
other, and whose surfaces form a descending geome- 
trical progre&Mon, being covered externally with soft 
wet lint, and iiolding eacJi of them a portion of sul- 
phuric acid. Tlie poweri'ul evaporation maintained 
by this arrangement cau.ses the intai^bl^ vessels to be- 
come successively colder, and thus ||Ugments, by a 
repeated multiplication, the eflecU Placed 

under the receiver of the nir-puthp, this ^steni of 
evaporating vessels, with no very high degree of ex- 
haustion, and at all seasons, excites ultimately the 
most intense cold yet produced, far exceeding vvlial 
is required for the congelation of mercury. 


A mmher of the machine': hcfc (hn eibid have been conslrucivd, under the direction of the inventor, bi/ 
]\Jr CtD'y, Opticiatit London, and sent lo vanoiis parts of the C%lobe. It is only to be regi'etlcd, that the donand 
has not been snjfficient for estnbl idling a manujactory of thenif tvhichj by greatly reducing the cost, would 
encourage their general ini/uductiun. 
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COLONY. 


HThic Colony has not been used with much 
D»:fimtion. prcciiJon. Dr Johnson defines it, “ A body of peo« 
pie drawn from the mother country to inhabit some 
distant place and it would not be easy to find a 
short expression better calculated to embrace alt the 
particulars to which, at any time, the term is ap- 
plied. Yet this will be found to include some very 
heterogeneous objects ; and, what is more, to ex- 
press particulars to which the term Colony really 
does not extend. When the French Protestants, for 
example, settled, in great numbers, in England, and 
in the United Provinces, they were body of peo- 
ple drawn IVom the mother country to inhabit a dis- 
tant place,” but did not, for tliat reason, become a 
colony of France. Let the first part of the defini- 
tion be supposed to be correct, and that a colony 
must, of necessity, be a body of people drawn from 
the mother country;” sometl)irig more is necessary 
to corii[)letc the definition, than the idea of inhabit- 
ing a distant place ; for not every sort of inhabiting 
constitutes them a colony. 

It seems necessary that, inhabiting a distant place, 
they should not come under the authority of any fo- 
rcign government, but either remain under the go- 
vernment of the mother country, or exist under a 
governrneiU of their own. Of colonies remaining 
under the government of the mother country, the 
West India islands of the different European states 
afford an example. Of those existing under a go- 
vernment of their own, tlie most celebrated example 
is found ill tlie colonies of the ancient states of 
Greece. Tlie United States of America, as they 
constituted an example of colonies of the first sort, 
before the revolution which disjoined them from the 
motlier country, so they may be regarded as constitut- 
ing an example of colonics of the Grecian sort, now 
that they exist under a government of their own; 
though our resentment at their preferring to live un- 
der a government of their own, has prevented us 
from regarding them in the endearing light ol’ a co- 
lon}^ or daughter country — has made us much ra- 
ther apply to them the name of enemies — and our 
feelings towards them, to possess a greater share 
of those of the hostile, than of those of the amicable 
sort. 

Again, however, the term Colony is sometimes 
employed in a sense in which the idea of a body of 
people, drawn from the mother country, hardly seerxi^ 
to he included. Thus, we talk of the British colo- 
nies in the east, meaning, by that mode of expres- 
sion, the East Indies. Yet it can hardly be said, 
that any body of people is drawn from the mother 
country to inhabit the East Indies. There is nobody 
drawn to inhabit, in the proper sense of the word. 
A small number of persons, such os are sent to hold 
po 6 S(‘Ssioii of a conquered country, gc ; and, in this 
sense, all the conquered provinces of the ancient 
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Roman (tnptrc might be called, what they never Colony; 
have been called, colonies of Rome. 

In the meaning of the term Colony, the predomi- 
nant idea among the ancient Greeks and Romans, 
appears to have been that of the people , — the going 
out of a body of people to a new and permanent 
abode. Among the moderns, the predominant idea 
appears to be that of the territory , — the possession 
of an outlying territory ; and, in a loose way of 
speaking, almost any outlying possession, if the idea 
of permanency is ujiited, would receive the name of 
a colony. If we use the term with so much latitude 
as to embrace the predominating idea both of an- 
'cients and moderns, we shall say that a colony 
means an outlying part of the population of the mo- 
ther country, or an outlying territory belonging to 
it ; either both in conjunction, or any one of the two ! 

by itself. 

We shall first treat of that class of them in the 
conception of which the idea of tlie people is the 
predominating idea. Of tliis sort were the Roman 
and the Grecian colonics, and of this sort are some 
of the British colonies. 

The Roman colonies arose out of a peculiarity in Uoinaii 
the situation of the Roman people. In that, as in Coloniw. 
other countries, the lands were originally regarded 
as belonging to the state ; and as belonging to the 
people, when the people took the powers of govern- 
ment to thomseJves. A sense of convenience, there, 
as everywdierc else, rendered the land private pro- 
perty by degrees ; and, under a form of government 
80 very defective as the Roman, the influence of the 
leading men enabled them, in a short time, to en- 
gross it. The people, when reduced to misery, did 
not altogether forget, that the land had once been 
regarded as theirs ; and every now and then, assert- 
ed their claims in so formidable a manner, that, when 
aided by ciicumstances, they compelled tlic ruling 
few to make something of a sacrifice. They did not, 
indeed, compel them to give up the lands which they 
had themselves appropriated, but it always happen- 
ed, tliat in the countries conquered by the Romans, 
a portion of the lands was public property, and con- 
tinued to be cultivated for tiie benefit of the Roman 
state. W’hen the importunity of the people for a 
division of lands began to be troublesome or formi- 
dable, a portion ol' these lands was generally resort- 
ed to, enougli to take off the most fiery of the spi- 
rits, and contenting the leaders, to quiet the popu- 
lace for a time. The portion of land set apart for 
the purpose was divided, at the rate of so much for 
every man ; and a sufficient number of persons to 
occupy it, and to form a community, were sent out, 
more or less provided with tlic various supplies 
which w’ere necessary for commencing the settle- 
ment 

In the nature of an establishment of this dcscrip-* 

. K k 
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Colony tion there is no and hardly anything which 

requires explanation. IHie colonists lived in a Ho- 
man province! under Roman laws, and difFered not 
materially from the people of any other local juris- 
diction. Being once got rid of, no farther advantage 
was expected from them than from the other inhabi- 
tants of the country, in paying taxes ibr example, 
and furnishing men for the army. In somq few in- 
stances, some beneht in the wav of defence was 
looked to in the planting of colonics, when they 
were established in newly conquered countries, the 
people of which were not yet patient under the yoke, 
or when they were placed in the way of invading 
enemies. But not much advantage of this sort cun 
be derived from a colony, which in general has more 
need to receive than ability to yield protection. 

These colonies were planted wholly for the bene- 
fit of the Homan aristocracy. They were expedients 
for preserving to them the extraordinary advantages 
and powers they had been enabled to assume, by al- 
laying that impatience of the people under w hich tlie* 
retention of them became difficult and doubtful. 
The wonder is, that the people were so easily con- 
tented, and having certain means of intimidating the 
, aristocracy to so great a degree, they did not insist 
wpon greater advantages. And the pity is, that they 
understood so little what was for their advantage. 

instead of demanding a portion of land, the bene- 
fit of which, at best, was only temporary, they had 
demanded good laws, and had obtained efficient 
securities for good government, securities against 
that prevalence of the interests of the few over the 
interests of the many whicli existed to so great an 
extent in the Roman government, as it has existed 
and still does exist in almost all other governments, 
they would liavc done themselves, and they w'ould 
have done the human race, the greatest of all possible 
services. But the progress of the human mind was 
then too small to enable it to see distinctly what was 
the real object of good government, or what the 
means which would be effectual in attaining it. 

Grecian We next come to the class of colonies which arc 
Colomefi. exemplified in the case of those sent out by the 
Greeks ; and we take them in order posterior to the 
Roman, because there is something in them for whicli 
rather more of explanation is required. Of those 
early migrations, which carried a (ircek population 
into Asia Minor, and at a later period into Italy and 
Sicily, we have not a sufficient number of historical 
facts, to know very accurately the cause. And it 
may be, that internal commotions, as often as a su- 
perabounding population, were the source from 
which they were derived. When, of two contending 

i )artie 6 , one acquired I he ascendancy, they frequent- 
y made the situation of their opponents so painful 
to them, and sometimes also the shame of defeat was 
BO great, tliat the vanquished party chose rather to 
live anywhere, than subject to the power and con- 
tempt of those over whom they had hoped tG|dumi- 
neer. Tlie leaders proposed emigration, anu a greot 
part of those who contended under their banners* 
were ready to depart along wirli tliem. In this way 
they might remove in large bodies, and, carrying with 
them all Uieir moveable effects, would be in circum- 


stances, when they established themselves on a fer- Colony: 
tile soil, to attain, in a little time, a great degree of 
prosperity. All this seems necessary to account for so 
great a degree of prosperity as was attained very early 
by the Greeks in Asia Minor, where arts and sciences 
flourished sooner, and civilization made still more 
rapid strides, till checked by Persian domination, 
than in the mother country itself, where a more 
dense population, and a less fertile soil, opposed ob- 
structions to the happiness of the people, and the 
progress of the Imman mind. 

There is nothing in modern times which so much 
resembles the colonization of Asia Minor by tiiu 
Greeks, as the colonization of North ^Vinerica by the 
English, or the first English planters of North 
America, a large proportion went out to escape the 
oppression of a predominating religion, ns the 
Greeks to escape the oppression of a predominating 
political party. One difference tliere was, in that 
the English did not go off, at once, in any consider- 
able bodies, under distinguished leaders, or with any 
great accompaniment of capital, the means of fu- 
ture prosperity. Accordingly, the prosperity of tlie 
British colonics in North America was much less ra- 
pid, and much less brilliant, than that of the Grecian 
colonies in Asia Minor. Another great difference 
there was, in that the English colonies, though llicy 
made a sort of subordinate government for them- 
selves, w'cre still held to be subject to the govern- 
ment of the mother country. The Grecian colonies 
became states, in ‘all respects independent, owning 
no government but that which they established for 
themselves ; though they still looked to the mother 
country for protection and assistance, and held tliem - 
selves under a very strong obligation to befriend and 
assist her in all her difficulties. 

In regard to those detachments of the population 
of the Grecian states which mode themselves, either 
from political disgust, or political oppression, there 
is nothing which stands in need of explanation. 

The motive which gave rise to them is familiar and 
obvious ; and the sort of relation in which they and 
the mol her country stood to one another, importing 
mutual benevolence, but no right in the one to com- 
mand, or obligation on the other to obey, every body 
can immediately understand. 

There were other occasions, however, on wliich tlio 
Greeks sent out colonies, and these arc the colonies 
wdiich are commonly meant, wdien the Grecian prin- 
ciple of colonization is spoken of by w^ay of distinc- 
tion. These colonies were sent out, when the popu- 
lation of the mother country became superabundant, 
and relief was demanded by a diminution of num- 
bers. This is n ground of colonization, which, since 
the principle of population has been shown to exert 
80 great an influence upon the condition of human . 
beings, deserves profound regard. We shall not 
therefore pass it by, without a few bbservations. 

A population is said to be redundant— When ? 

Not when it is numerically of cither great or small 
amount ; but solely and exclusively when it is too 
great for the quantity of food. Any one country 
produces or procures a certain quantity of food in 
the year. If it has a population greater than such 
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Colony, a quantity of food is sufficient to malntainf all that 
V number which is over and above what it is capable 
of maintaining is a redundancy of population. 

Kffccts of A curious pnenomenon here presents itself. re- 
thc Principle (lundancy of population, in the states of .ancient 
Greece, made itself visible even to vulgar eyes. A 
redundancy of population in modern Europe never 
makes itself visible to any but the most enlightened 
eyes. Ask an ordinary man, ask almost any man, if 
the population of his country is too great,— if the po- 
pulation of any country in Europe is, or ever was 
too great ?— so far, he will tell you,, is it from being 
too great, that good policy would consist in making 
it, if possible, still greater ; and he might quote, in 
his own support, the authority of almost all govern- 
ments, which are commonly at pains to prevent tho 
emigration of rlieir people, and to ^ive encourage- 
ment to marriage. 

Thu explanation of the phenomena is easy, but it 
is also of the highest importance. When the supply 
of food is too small for the population, the delicion- 
cy operates, in modern Europe, in a manner different 
from that in which it operated in ancient Greece. In 
modern Europe, the greatest portion of the food is 
bought by the great body of the people. What the 
great botiy of the people have to give for it is no-- 
thing but labour. When the quantity of food is not 
sufficient for all, and some are in danger of not get- 
ting any, each man is induced, in order to secure a 
portion to himself, to give better terms for it than 
any other man, that is more labour. In other words, 
that part of tlic population who have nothing to give 
for food but labour, take less wages. This is the pri- 
mary effect, clear, immediate, certain. It is only re- 
quisite, farther, to trace the secondary, or derivative 
effects. 

When wu say, that, in the case iu which the sup- 
ply of food has become too small for the population, 
the great body of the people take less wages, that is, 
less food for their labour, we mean that they take 
less than is necessary for comfortable subsistence ; 
because they would only have what is necessary for 
comfortable subsistence in the case in which the sup- 
ply of food is not too small for the whole. 

The effect then of a disproportion between the 
food and tlie population, is not to feed to the full 
measure that portion of the population which it is 
sufficient to feed, and to leave the redundant portion 
destitute ; it is to take, according to a certain rate, a 
portion of his due quantity from each individual of 
that great class who have nothing to give for it but 
ordinary labour. 

What this state of things imports, is most easily 
seen. That great class, wlio have nothing to give 
for food but ordinary labour, is the great body of the 
people. When every individual in the great body of 
the people has less than the due quantity of food, 
less than would fall to his share if the quantity of 
food were not too small for the population, the state 
of the great body of the people is tlie state of sor- 
did, painful, and degrading poverty. They are 
wretchedly fed, wretchedly clotlied, have wretched 
houses, and neither time nor means to keep either 
their houses or their persons free from disgusting im- 
purity. Those of them, who, cither from bodily in- 


firmities, have less than the ordinary quantity of la- 
bour to bestow, or from the state of their families 
need a greater than the ordinary quantity of food, 
are condemned to starve ; either wholly, if they have 
not enough to keep them alive, or partially, if they 
have enough to yield them a lingering, diseased, and 
afrer all a shortened existence. 

What the ignorant and vulgar spectator sees in all 
this, is not a redundant population, it is only a poor 
population. He sees nobody without food who has 
enough to give for it. To his eye, therefore, it is 
not food which is wanting, but that which is to be 
given for it. When events succeed in this train, and 
are viewed with these eyes, there never can appear 
to be a redundancy of population. 

Events succeeded in a different train in the states 
of ancient Greece, and rendered a redundancy of po- 
pulation somewhat more visible even to vulgar and 
ignorant eyes. 

In ancient Greece the greatest portion of the food 
was bought by die great body of the people ; the 
state of whom, wretched or comfortable, legislation 
has never yet been wise enough much to regard. 
All manual labour, or at least the far greatest por- 
tion of it, was performed, not by free labourers serv- 
ing for wages, but by slaves, who were the pro|)erty 
of the great men. The deficiency of food, there- 
•*forc, was not distributed in the shape of general po- 
verty and wretchedness over the great body of the 
population, by reduction of wages ; a case which al- 
fects, with very slight sensations, those wlio regard 
themselves us in no degree liable to fall into that mi- 
serable situation. It was felt, first of all, by the 
great men, in the ^eater cost of maintaining their 
slaves. And what is felt as disagreeable by the great 
men is sure never to continue Jong without an c^ort, 
eidier wise or foolish, for the removal of it. This 
law of human nature was not less faithfully observed 
in the states of ancient Greece for their being called 
republics. Called republics, they were, in reality, 
aristocracies ; and aristocracies of a very bad de- 
scription. They were aristocracies in which tlie 
people were cheated, with an idea of power, merely 
because they were able, at certain distant intervals, 
when violently excited, to overpower the aristocra- 
cy, in some one particular point ; but they were aris- 
tocracies in which there was not one efficient securi- 
ty to prevent the interests of the many from being 
sacrificed to the interests of the few ; they were aris- 
tocracies, accordingly, in which the interests of the 
many were habitually sacrificed to the interests of 
the few ; meaning by tlic many, not the slaves mere- 
ly, but the great body of the free citizens. This was 
thq case m all the states of Greece, and not least in 
Athens. Tliis is not seen in reading the French uiul 
English histories of Greece. It is not seen in read- 
ing Milford, who has written a History of Greece for 
no other purpose, but that of showing that the inte- 
rests of the many always ought to be sacrificed to the 
interests of the few ; and of abasing the people of 
Greece, because every now and then, the many iu 
those countries showed, that they were by no means 
patient under the habitual sacrifice of their interests 
to the interests of the few. But it is very distinctly 
seen among other places, in reading the Greek oru- 


CoUmy. 




Colony, tors, in reading Demosthenes for example, in rcad- 
ing the Oration agiiinst Midias, the Oration on Lep- 
iines^ and others, in ivhich the licence of the rich and 
pov^XM'ful, and their power of oppressing the bod)^ of 
the people, is shown to have been excessive, and |;o 
Jiave been exercised with a shameless atrocity, of 
which the gentleness and modesty of the manners of 
modern Europe, even in tlie most aristocratically 
despotic countries, do not admit. 

In Greece, tlien, anything which so intimately af- 
fected the great men, as a growing cost of maintain- 
ing their slaves, would not long remain without se- 
rious atteraprs to find a remedy. 

It was not, however, in this way alone, that a re- 
dundant population showed itself in Greece. As 
not many of the few citizens maintained themselves 
by manual labour, there were but two resources 
more, (he land, and profits of stock. Those who 
lived on the profits of stock, commonly did so by 
employing slaves in some of the known arts and rna- 
nufaetmes ; and of course were affected by the grow- 
ing cost of maintaining their slaves. Tliose who 
lived on the produce of a certain portion of the land 
could not fail to exhibit very distinctly the redun 
dancy of their numbers, 'when by the multiplication 
of families, portions came to be so far subdivided, 
that wliat belonged to each was insufficient for his 
maintenance. 

Ill this manner, then, it is very distinctly seen, 
wliy to vulgar eyes there never appears in modern 
Europe to be any redundancy of population, any 
demand for relieving the country by carrying away 
a portion of the people ; and why, in ancient Greece, 
that redundancy made itficJf be very sensibly per- 
ceived ; and created, at various times, a perfectly ef- 
ficient demand for n nioving to distant places a great 
proportion of the people. 

But what if that redundancy of population which 
shows itself in modern Europe, in tlie effects of 
reduced wages, and u poor and starving people, 
should suggest to rulers tlie policy ol’ ancient 
Greece, and some time or other recommend colo- 


nization ? A few rcfli ctions may be well bestowed 
upon a supposition of tliis kind. 

CcncTiUHc- In the first place, it should be very distinctly lui- 
inarkfion thederstood what it is we mean, when we say, in regard 
^ counhy as (ireat Jlrilain, for example, 
opii .1 jon. supply of food is too small for the popu> 

latiou. llecuuse it may be said immediately, that 
the quantity of food may be increased in Great Bri- 
tain ; a proposition which no man uilJ think of de- 


nying. 

On this proposition, let us suppose that in any 
given year, this year for example, the food in Great 
Britain is too small for the people, by 10,000 indi- 
viduals, It is no doubt true, that additional food 
sufficient to supply 10.000 individuals, might be 
raised next year; but where would bo the amdioru- 
tion, if 10,000 individimls were at the time 

added to the numbers to be fed ? Now, the tenden- 
cy of population is such as to make, in almost all 
cases, the real state of the facts correspond with 
tills supposition. Population not only rises to the 
level of the present supply of food ; but, if you go 
en every year increatiing the quantity of fpodi po- 


pulation goes on increasing at the same time, and Colony, 
so fast,^that the food^ is commonly still too small for > 
the people. This is the grand proposition of Mr 
Malthus’s book ; ii is not only quite original, but it 
is that point of the subject from which oil the more 
important consequences flow, — consequences which, 
till that point was made known, could not be un- 
derstood. 

When we say that the quantity of food in Jiny 
country is too small for the quantity of the people, 
and that, though we may increase the quantity of 
food, the population will at the same time increase 
so fast, that the food will still be too small for the 
people ; we may be encountered with another pro- 
position. It may be said, that we may increase food 
still faster than it is possible to increase population. 

And there are situations in which we must allow 
that the proposition is true. 

ill countries newly inhabited, or in which there is 
a small number of people, there is commonly a 
quantity of land yielding a large produce for ii 
given portion of labour. So long as the land con- 
tinues to yield in this liberal manner, how fast so- 
ever population increases, food may increase witli 
equal rapidity, and plenty remain. When popula- 
tion, however, has increat-ed to a certain extent, all 
the beht land is occupied ; if it increases any far- 
ther, land of a worse quality must be taken in liand ; 
when hind of the next best quality is all exhausted, 
land of a still inferior quality must be employed, 
till at last you come to that which is exceedingly 
barren. In this progression, it is very evident that 
it is always gradually becoming more and more dif- 
ficult to make food increase with any given degree 
of rapidity, and that you must come at last to a point 
where it is altogether impossible. 

Jt may, however, be saiil, and has been said in 
substance, though not very clearly, by some oi‘ Mr 
Maltlms’s opponents, that it is improper to speak 
of food as too small lor the population, so long as 
food can be iiiUde to increa.se at an equal pace with 
population ; and though it is no doubt true, that, in 
the states of modern Europe, Ibod docs not actually 
incicase so fust as the populaticn endeavours to in- 
crease, and hence tlic poverty and wretclicdnesh of 
that population ; }et it would be very piK^sible to 
make tood ineiease as i*a^l as the tendency in popu- 
lation, and lienee to make the people happy witliout 
diminishing their numbers by colonization ; and that 
it IS owing wholly to unliivourable, to ill-contrived in- 
stitulioiis, that sucli is not the effect universally ex- 
perienced. 

As this observation has in it a remarkable com- 
bination of trutli and error, it is worthy of a little 
pains to make the separation. 

I'liere cun be no doubt that; by employing next 
year a greater proportion of tlie people upon the 
land than this year, we should raise a greater quan- 
tity of'food; by employing a still greater proportion 
the year following, we should produce a still greater 
quantity of food ; and, in this way, it would be pos- 
sible to go on fur some time, increasing food as fuat 
as it would be possible for felie population to in- 
crease. But observe ut what cost tnis would be. 

Ai the land| in this course, yields gradually less and 
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Colony, less, to every new portion of labour bestowed upon to be restrained. Population may still increase, Colony, 
'it, it would be necessary to employ gradually not because the quantity of food may still be capable of 
only a greater and greater number, but a greater being increased, though not beyond a certain slow- 
and greater proportion of the people in raising food, ness of rate, without requiring, to tlic production of 
But the greater the proportion of the people which it, a greater than the due proportion of the popula- 
is employed in raising food, the smaller is the pro- tion. 

portion which can be employed in producing anything Suppose, then, when the due proportion of the 
else. You can only, therefore, increase the quanti- population is allotted to the raising of food, and the 
ty of food to meet the demand of an increasing po- due proportion to other desirable occupations, that 
pulation, by diminishing the supply of those other the institutions of society were such as to prevent a 
things which minister to human desires, greater proportion from being withdrawn from those 

There can be no doubt, that, by increasing every occupations to the raising of food. This it would, sure- 
ycar the proportion of the population which you em- ly, be very desirable that tliey should effect. What, 
ploy in raising food, and diminishing every year the now, would be the consequence, should population, in 
proportion employed in every thing else, you may that case, go on at its full rate of increase, — in other 
go on increasing food as fast as population increases, words, faster than with that distribution of the popula- 
till the labour of a man, added upon the land, is just tion, it would be possible for food to be increased? 
sufficient to add as much to the produce, as will The answer is abundantly plain : AlUhose effects would 
maintain himself and raise a family. Suppose, where take place which have already been described as fol- 
thc principle of population is free from all restric- lowing upon the existence of a redundant; popula- 
tion, the average number of children reared in a tion, in modern Europe, and in all countries in which 
family is five; in that case, so long as the man's la- the great body of those who have nothing to give for 
hour, added to the labour already employed upon the food but labour, are free labourers: — that is to say, 
land, can produce food sufficient for himself and the wages would fidl ; poverty would overspread the po- 
rcaring of five children, food may be made to keep pulation; and all those horrid phenomena would cx- 
paee with population. But if things were made to hibit themselves, which are the never failing uttend- 
go on in such an order, till they arrived at that pass, ants on a poor population. 

men would have food, but they would have nothing It is of no great importance, though the institu- 
else. They would have neither clothes, nor houses, tions of society may be such, as to make the propor- 
nor furniture. There would be nothing for elegance, tion of the population, kept back from iho providing 
nothing for ease, nothing for pleasure. There would of food, rather greater than it might be. All that 
be no class exempt from the necessity of perpetual happens is, that ilie redundancy of population be- 
labour, by whom knowledge might be cultivated, and gins a little earlier. The unrestrained progress of 
dMcovcries useful to mankind might be made. There population wbuld soon have added the deficient 
w'ould he no physicians, no legislators. The human number to the proportion employed in the raising of 
race would become a mere multitude of animals of a food; and, at whatever point the redundancy begins, 
very low description, having just two functions, that the eftects arc always the same, 
of raising, and that of consuming food. What are the best means of checking the progress 

To shorten this analysis, let us, then, assume, what of population, when it cannot go on unrestrained, 
will hardly be disputed, that it is by no means de- without producing one or other of two most unde- 
sirable for human nature to be brought into a situa- sirablc eflects, —either drawing an undue proportion 
tion ill which it would be necessary for every human of the population to the mere raising of food, or pro- 
being to be employed, and fully employed, in the ducing poverty and WTctchedness, it is not now the 
raising of food ; that it never can be desirable that place to inquire. It is, indeed, the most important 
more than a certain portion should be employed in practical problem to which the wisdom of the poli- 
tho raising of food ; that it must for ever be desir- tician and moralist can be applied. It has, till this 
able that a certain proportion should be employed in time, been mibcrably evaded by all those who have 
producing other things which minister to human de- meddled with the subject, as well as by all those 
sires , and that there should be a class possessed of who were called upon by their situation to find a re- 
leisure, among whom the desire of knowledge may medy for the evils to which it relates. And yet, if 
be fostered, and those individuals reared who are the superstitions of the nursery were discarded, and 
qualified to advance the boundaries of knowledge, the principle of utility kept steadily in view, a so- 
and add to the powers and enjoyments of man. lution might not be very difiieult to be found ; and 

It is no use, then, to tell us that we have the the means of drying up one of the most copious 
physical powder of increasing food as fast as popula- sources of human evil ; a source which, if all other 
tion. As soon as vve have arrived at th it point at sources of evil were taken away, would alone suffice 
which the due distribution of the population is made to retain the great mass of human beings in misery, 
between those who raise food, and those wlio are in might be seen to be neither doubtful nor difficult to 
other ways employed in contributing to the well- be applied. 

being of the members of the community, any in- The only question for w'hich we are here required Connection 
crease of the food, faster than is consistent with that to find an answer, is that of colonization. Wlien the 

distribution, can only be made at the cxpence of population of a country is full, and its increase can- 
thoseotherthingsjbyithe enjoyment of which the life not go on, at its most rapid pace, without produ- tion. 
of man is preferable to that of the brutes. At this cing one of the two evils of redundancy, a portion of 
point the progresa of population ought undoubtedly the people^ sent off to another country, may create a 
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Colony, void, which, til) popolAti<m fills up, it may go on as 
rapidly as before, and so on for any number of times. 

In certain circumstances, this is a more desirable 
resource, than any scheme for diminishing the rate 
of population. So long as the earth is not peopled 
to tliat state of fulness which is most conducive to 
human happiness, it contributes to that important 
effect. It is highly desirable, on many accounts, 
that every portion of tlie earth, the physical circum* 
stances of which are not inconsistent with human 
well-being, should be inhabited, as fully as the con- 
ditions of human liappiness admit. It is only, in 
certain circumstances, however, that a body of peo- 
ple can be advantageously removed from one coun- 
try, for the purpose of colonizing another. In the 
first place, it is necessary, that the land which they 
are about to occupy should be capable of yielding a 
greater return to their labour tlian the land which 
they leave ; otherwise, though relief is given to the 
population they leave behind, their own circum- 
stances arc not bettor than they would have been 
had they remained. 

Another conclitlcn is, that the cxpence of removal 
from the mother country to the colonized country, 
should not be too great ; and that expcncc is usual- 
ly created by distance. 

If the expcnce is too great, the population which 
remains behind in the mother country, may suffer 
more by the loss of capital, than it gains by the di- 
minution of numbers. 

It has been often enough, and clearly enough, ex- 
plained, that it is only capital which gives employ- 
ment to labour ; we may, therefore, take it ns a pos- 
tulate. A certain quantity of capital, then, is neces- 
sary, to give employment to the population which 
any removal for the sake of colonization may leave 
behind. But if, to afford the expence of that re- 
moval, so much is taken from the capital of the 
country, that the remainder is not sufficient for the 
employment of the remaining population, there is, 
in that case, a redundancy of population, and all the 
evils which it brings. Tor the wcli-being of the re- 
maining population, a certain quant ity of food is re- 
quired, and a certain quantity of all those other 
things which minister te human happiness. But to 
raise this quantity of food, and thie> quantity of other 
things, a certain quantity of copitai is indispensably 
necessary. If thofl quantity of capital is wanting, 
the food, and other jhings, cannot be obtained. 

Of that class of colonies, in the conception of 
which the idea of the people is the predominating 
idea, wc have now' explained the principle which is 
excmpliBcd in the case of the Roman, and that which is 
exemplified in the cose of the Grecian colonies. Be- 
longing to the same class, there are British colonies, 
in which another, and a very remarkable principle 
is cxempliiicd. The Greeks planted colonies fi)r 
the sake of getting rid of a redundant populmion, — 
the British, for the sake of getting rifl c a delin- 
quent population. 

£xpe<Uenry The bright idea of a colony for the sake of gelting 
of a CtUoDy nd of a delinquent population, if not peculiar to 
Ro]it:y» is, at any rate, a much more remark- 
" able part‘of the policy of England, than of that of 
any other country. We liavc not time here to trace 


the history of this very singular part of English po- Colony, 
licy, nor is it of much importance. Every body 
knows, that this mode of disposing of delinquents 
was carried to a considerable height, before this 
country lost her dominion over the North American 
colonies, to which she annually transported a consi- 
tlerable portion of her convicts. It will suffice for 
the present occasion, to offer a few observations on 
the nature of such an establishment as tliat of New 
South Wales. 

Considered in the light of its utility as a territory, 
the colony of New South Wales will be included in 
the investigation of that class of colonies, in the con- 
ception of which the idea of territory is the predo- 
minating idea. At present it is to be considered in 
its capacity of a place for receiving tlie delinquent 
part of the British population. 

In dealing with u delinquent population, the end 
to be aimed at,— tlic security of the non-delinquent, 

— is considered as double ; security from the crimes 
of this or that individual delinquent himself, and se- 
curity from those of other men who may be tempted 
to follow his example. The first object is compara- 
tively easy. It is not difficult to prevent an indivi- 
dual from doing any niiscliief. What is chieliy de- 
sirable is, that the Individual who is proved to be a 
delinquent, should be so dealt with, that the mode 
of dealing with him may be as effectual as possible 
in deterring others from the commission of similar 
offences. 

In regard to the first object,— securing society 
from the crimes of the convicted individual, — there 
is a good mode, and a bad mode. The best of all 
modes, unquestionably, is, the reformation of the 
offender. Wherever this can be accomplished, every 
other mode, it is evident, is a bad mode. Now, in 
regard to the reformation of the offender, there is 
but one testimony,— that New South Wales, of all 
places on the face of the earth, except, perhaps, a 
British prison, is the place where there is the least 
chance for the reformation of an offender, — the 
greatest chance of his being improved and perfected 
in every species of wickedness. 

If it bo said, that taking a man to New South 
Wales, at any rate affords to the British communil}' 
security against the crimes of that man ; wc may 
answer, that putting him to death would do so too. 

And we farther pronounce, that saving a man from 
death with the mind of a delinquent, and sending 
him to New South Wales to all the effects of bis vi- 
cious propensities, is seldom doing even him any 
good. 

It is, however, not true, that sending a delinquent 
to New’ South Wales secures the British community 
from his future offences. A very great propiortion 
of those who are sent to New South Wales find the 
means of returning ; and those who do so are, in 
general, and may always be expected to be, the very 
worst. 

We have a high authority for this affirmation. 

The committee of the House of Commons, who 
were appointed in the session of ISIS ** to inquire 
iuto the manner in which sentences of transporta- 
tion are executed, and the effects which have been 
produced by that mode of punishment/* slated so- 
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Colony, lemnly lu their H^oriy that “ No difficulty appears to 
exist among the major part of tlie men who do not 
wish to remain in the colonyi of finding means to 
return to this countiy. All but the aged and in- 
firm easily find employment on board the ships visit- 
“ ing New South Wales, and are allowed to work their 
passage home* But such facility is not afforded to 
the women. They' have no possible method of 
leaving the colony but by prostituting themselves on 
board the sliips whose masters may choose to receive 
them. They who are sent to New South Wales, 
that their former habits may be relinquished, cannot 
obtain a return to this country, but by relapsing 
into that mode of life which, with many, has been 
the first cause of all their crimes and misfortunes. 
To those who shrink from these means, or ere una- 
ble, even thus, to obtain a passage for themselves, 
transportation for seven years i «5 converted into a 
banishment for life, and the just and humane pro- 
visions of the law, by which diflerent periods of trans- 
portation are apportioned to different degrees of 
crime, are rendered entirely null.” 

So much then with regard to the reformation of 
the individual, and security from his crimes, neither 
of which is attained. But, even on the supposition 
that both were ever so completely attained, there 
would still be a question of great importance ; viz. 
wlietlicr the same effects could not be attained at 
c. smaller expence. It never ought to be forgotten, 
tluU society is injured by every particle of unneces- 
sary expence ; that one of the most remarkable of 
all the points of bad government is, that of render- 
ing the services of government at a greater than 
the smallest possible cxpenco ; and that one of the 
’most rc»narkablc of all tl)e points of good govern- 
ment is, that of rendering eveiy service which it is 
called upon to render at the smallest possible ex- 
pencc. 

In this respect also, the policy of the New South 
Wales establishment is faulty beyond all endurance. 
The cos! of disposing in this way of n delinquent 
])opulati(m is prodigious. We have no room for 
details, and there is no occasion for proof • the fact 
is notorious. Whereas, it is now well known, that, 
in houses of industry and reformation upon tl»o best 
possible plan, that, for example, of Mr Bentham’s 7 V- 
noplicon^ which has no parallel, there is little or no 
expence, tliere is perfect security against the fu- 
ture crimes of the delinquent, and that to a great 
degree, by the best of all possible modes, — his re- 
formation. 

Thus wretched is tlic mode of dealing with a de- 
linquent according to such an institution as that of 
New Soutli Wales, as far as regards the securing of 
the community from the future crimes of the con- 
victed delinquent. It remains, that we consider it 
in what regards the deterring of all other men from 
following similar courses to those of the clelinqueni. 

It is very evident, that this last is by far the most 
important of the two objects. It is now agreed that 
this is the end, the only good end, of all punishment, 
properly so called; for mere safe custody, against 
the chance of future crimes, and satisfaction to the 
injured party, are not, in the proper sense of the 
word, punishments; they fire for other ends than 


punishment, in any point of view in which it is ever Colony, 
contemplated. 

The great importance of this above the previous 
case, consists in this, that when you take security 
against the crimes of the convicted delinquent, you 
take security against the crinlGS of only one man, 
and that a man in your hands, with whom you can 
deal os you please. When, by means of the mode 
of dealing with him, you deter ail other men from 
following similar courses, you provide security, not 
against one man alone, but many men, any num'ber 
of men, of men undetected, and not in your power, 
each of whom may be guilty of many crimes before 
be can be stopt. 

On this point it is only necessary, for form’s sake, 
to write down what is the fact ; for every human 
being of common reflection, must anticipate the ob- 
servation before it ib made. If an assembly of inge- 
nious men, in tlic character of legislators, had sitten 
down to devise a method of dealing with delinquents, 
which, while it had some appearance of securing so- 
ciety from the crimes of the detected individual, 
should be, to the greatest possible degree, devoid, 
both of the reality and even the appearance of any 
efficacy, by its example, of deferring other men from 
the pursuit of similar courses, they could not have de- 
vised any thing better calculated for that preposterous 
end than the colony of New South Wales. Nothing 
can operate where it does not exist. The men to be 
operated upon are in England ; the example which 
should operate is in New South Wales. Much more 
might be said, but it is unnecessary. In the great 
majority of cases, a voyage to New South Wales, 
has not even the appearance of a puiii.sbment. Men 
of that description have neither friends nor affections* 

They leave nobody or tiling whom they like, and 
nobody who likes them. What is it to such men 
that they are for a while, or lor ever, taken away 
from England, along, very frequently, with the only 
sort of persons with whom they have any connection, 
the companions of their debaucheries and of their 
crimes ? 

We now come to the second grand division of co- l?>aminfl- 
lonies, those, in the conception of which, the idea of*'®*' 
territory is the predominating idea. Of this sort are Alvantacos 
most of the colonies of the states of modern Europe ;Qf Coloi^s 
the British possessions, for example, in the East and 
West Indies. 

The question is, in what way, or ways, abstracting 
from the questions of population, an outlying terri- 
tory, considered merely as territor}', is calculated to 
be advantageous ; or, in other words, what reasons 
can any country have for desiring to possess the go- 
vernment of such territories. 

Tliere are two ways, which will easily* present 
themselves to every mind, as ways in which advan- 
tage may accrue to the governing country. First, 
these outlying dominions may yield a tribute to the 
mother country; secondly, they may yield bn ad- 
vantageous trade. 

1. We shall consider the first supposition; that ofyo Advan- 
their yielding a tribute to the mother country. Thistugcfobe 
will not require many words, as it ivS a supposition^^ 
which few will be found to entertain. In regard to tribute, 
the West Indies, no such idea as that of a tribute 
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Ctilonf. ever been fb|rined« £ven in regard to those taitee, 
which a vain and unprofitable attempt was made to 
impose upon the formerly existing colonics in North 
America, Aey were never dreamt of as a tribute, and 
never spoken of but in a sense contrary to the very 
idea of a tribute, that of reimbursing to the mother 
country a part, and no more than a part, of tW 
which they cost her in governing and defending 
them. 

With regard to the East Indies, we believe, there 
exists more or less of prejudice. Under the igno- 
rance in which the country has remained of East 
India affairs, it floats in the minds of a great many 
persons, that, some how or other, a tribute, or what 
is equivalent to a tribute, does come from the East 
Indies. Never did an opinion exist more completely, 
not merely without evidence, but contrary to evi- 
dence, evidence notorious, and well known to the 
persons themselves by whom the belief is entertain- 
ed. India, instead of yielding a tribute to England, 
has never yielded enough for the expcncc of its own 
government. Wliat is the proof? That its govern- 
mcntdias always been in debt ; and has been under 
the necessity of continually augmenting its debt, till 
it has arrived at a magnitude which is frightful to 
contemplate. 

So far is India from yielding a tribute to Great 
Britain, that, in loans and aids, and the cxpence of 
fleets and armies, it has cost this country enormous 
sums. It is no doubt true, that some acts of Parlia- 
ment have assumed the existence of a tribute from 
India, or what has been called a surplus revenue, for 
the use of the nation. But Parliament, we have pretty 
good experience, cannot make things just by affirm- 
ing them. Thiffgs are u little more stubborn than 
the credulity of PJnglishmcn. That is, in general, obe- 
dient enough to the affirmation of those who lead the 
Parliament, and who have sometimes an interest in 
leading it MTong. Facts take their own course, with- 
out regard to the affirmations of Parliament, or the 
plastic faith of those who follow them, 

A general proposition, on this subject, may be 
safely advanced. Wc may affirm it, as a deduction 
from the experienced laws of human society, that 
there is, if not an absolute, at least, a moral impossi- 
bility, that a colony should ever benefit tlic mother 
country, by yielding it a permanent tribute. 

Let any body but consider what is Included in the 
word government. And, when he has done that, 
let him then tell himself that tlie colonics must be go- 
verned. If helms the sufficient quantity of knowledge 
and reflection, no further proof will be necessary. 

No proposition in regard to government is more 
universal, more free Irom all exception than this, 
that a government always spends as much as it finds 
it possible or safe to extract from the people. It 
would not suit the limits of the present design to run 
over the different governments of the world for the 
experimental proof of this proposition. We must in- 
vite every reader to do it for himself. Of Vie tiling 
we are perfectly sure, that the more profoundly he 
is read in history, the more thoroughly will he be 
convinced of the universality of the fact. 

Now, then, consider whether this universal fact be 


not inconsistent with the idea of benefit to the mo<» Colony, 
ther country by receiving a tribute Trum the colony. 

The government of the mother country itself cannot 
keep its expences within bounds, it takes from tho 
people all it can possibly take, and is still going be- 
yond its resources. , But if such is the course of 
government at home, things must be worse in the 
colonies. The farther servants are removed from 
the eye of, tlie master, the worse, generally speak- 
ing, their conduct will he. The government of the 
colonies, managed by delegates from home, is sure 
to be worse, in all respects, than the government at 
home ; and, as expence is one of the shapes in which 
the badness of government is nifist prone to manifest 
itself, it is sure, above all things, to be in proportion 
to its resources more expensive. Whatever springs 
operate at home to restrain the badness of govern- 
ment, cannot fail to operate with diminished force at 
the distance of a colony. The conclusion is irresisti- 
ble. If the government of the mother country is 
sure to spend up to tlie resources of the country ; 
and a still stronger necessity operates upon the go- 
vernment of the colony to produce this effect, how 
can it possibly afibrd any tribute ? 

' If it be objected to this conclusion, that this 
propensity of governments to spend may be cor- 
rected, wc answer, that this is not the present ques- 
tion. Take governments as, with hardly any excep- 
tion, they have always been (this is a pretty wide 
experience) ; and the effect is certain. There is one 
way, to be sure, of preventing the great evil, and 
preventing it thoroughly. But there is only one. 

In the constitution of the government, make the in- 
terest of tho many to have the ascendancy over the 
interest of the few, and the cxpence of government 
will not he large. The services expected from go- 
vernment may, generally speaking, be all rendered 
in the best possible manner at very little cxpence. 
Whenever the interests of the many are made, in the 
framing of governments, to have the ascendancy over 
the interests of the few, the services of government 
will always be rendered at the smuliest possible cx- 
pcnce. So long tis the interests of tlie few are made 
in governments to have the ascendancy over the in- 
terests of tlie many, the services of government are 
all sure to be rendered, at the greatest possible ex- 
pence. In almost all governments that ever yet ex- 
isted, the interest of the few has had an ascendancy 
over the interest of tlie many. In all, the cxpence 
of government has, accordingly, been always as great, 
as, in existing circumstances, the people could be 
made, or could be made with safety, to give the 
means of making it. 

One other supposition may be urged in favour of 
the tribute. 'Uie expence, it may be said, of govern- 
ing the colony by a deputation from the mother 
country, may be escaped, by allowing the colony to 
govern itself. In that case, the colony will not* 
choose to pay a tribute. If the tribute rests iqion 
the ground of friendship, it will not be lasting. If 
the mother country extorts it by force, the colony 
is, in fact, governed by the mother country ; and all 
:Ae expence of that mode of government is ensured, 
if it be urged that the colony may continue to pay a 
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tribute to the mother country, and that voluntarily, 
because the mother country may be of use to it ; 
tliat, we may answer, is a bargain, not a tribute. 
The mother country, for example, mav yield a cer- 
tain portion of defence* But the colony is saved 
from the expence of providing for itself that defence 
which it receives from the mother country, and 
makes a good bargain if it gets it from the mother 
country cheaper than it would be provided by itself. 
Ill this ease,, too, the cxpence incurred by the mother 
country is apt to be a very full equivalent for the 
tribute received. It is evident, that this sort of bar- 
gain may subsist between any two states whose cir- 
cumstances it may suit, and is not confined to a 
mother and daughter country. It is therefore no 
part of tlie question relating to colonies. 

2. Wo have now investigated the first of the 
modes in which a colony, considered as territory 
merely, may be expected to benefit the mother 
country ; and we have seen the chances of good 
whicli it all'ords. We shall now proceed to investi- 
gate the second ; tlie trade, by mciins of which it is 
suppo.scil that colonies may benefit tlie mother 
country. 

This is a topic of some importance ; for it is on 
account of the trade that colonies have remained an 
object of affection to Englishmen. It is on account 
of trade solely that the colonics in the West Indies 
are valued. It is indeed true, that some idea of 
something like a tribute from the East Indies has till 
this time maiiUained a place in the minds of the un- 
thinking part of the coinmunitx^ But still it is the 
trade which has been supposed to be the principal 
source of the advantage which has been ascribed to 
wiiat we call the Ihatish Empire in the East." 

Dr Adam Smith produces a long train of reason- 
ing to prove, that it never can be advantageous to a 
country to maintain coioiiios merely for the sake 
of their trade. 

Ill the idea of deriving a peculiar advantage from 
the trade of the colonics, is necessarily included tll^ 
idea of monopoly. If the trade of the colony were 
to be free, other nations would derive as much ad- 
vantage from it as tlie mother country ; and the mo- 
ther country would derive as much advantage from 
it, if the colony were not a colony. 

Dr Smith affirms that this monopoly can never be 
of any advantage ; must always, on the contrary, be 
a source of great disadvantage to the inotlier coun- 
try. 

He argues thus: — To make the monopoly advan- 
tageous to the mother country, it must enable the 
mother country to buy cheaper, or sell dearer, in the 
colony, than it would otherwise have done. In oihei 
words, it must enable the mother country to obtain 
the goods of the colony for a smaller quantity of her 
own goods than she could without the monopoly. 
This, in the opinion of Dr Smith, it does not be- 
long to the monopoly to accomplish. The monopo- 
ly, lie says, may enable the mothci country to make 
other nations pay dearer lor the goods of the colony, 
but it cannot enable* her to buy them cheaper. This 
lie seems to take as a postulate, without attempting 
much to support it by reasoning. The extension of 
the market, he sa^s, by which he must mean, the 
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competition of capital, would, in a state of freedom, 
reduce the profits of stock in the colonies to their 
lowest terms. Under a monopoly he seems to think 
that profit of stock in the colonies is apt to remain 
above that level. And he assumes, that the terms on 
wdiich the motlier country deals with the colony 
must depend upon the rate of profits in the colony. 

Having, on these grounds, assumed the impossibi- 
lity of deriving any advantage from the monopoly of 
the colonial trade, Dr Smith proceeds to represent 
a variety of disadvantages which lie tliinks it has a 
necessary tendency to produce. 

His argument 4s, that the monopoly of the coloni- 
al trade necessarily raises the profits of stock in the 
mother country ; and that whatever," to use his 
own expression, “ raises in any country the ordinary 
rate of profit liigher than it otherwise would be, ne- 
cessarily sulijects tliat country both to an absolute 
and to a relative disadvantage, in every branch of 
trade of which she has not the monopoly.” 

To prove the first of these propositions, ho says, 
that by the monopoly of the ti;ide of any colony, fo- 
reign capital is driven from it ; the capital of the 
trade is thus made deficient ; the profit oi the capi- 
tal is, for that reason, increased; tlie Increase of pro- 
fit in the colony draws capital from the mothci- 
country; the departure of capital from the motlicr 
country makes the portion of capital in the mother 
country deficient ; and hence raises in the motlier 
country the profits of stock. 

To prove the second of the propositions, he says, 
that high profits produce high prices ; and that high 
prices diminish produce. To afford her merchants 
the high profits in question, the country must pay 
dearer for the goods slie imports ; and must sell 
dearer those which she exjiorfs. She must there- 
fore, lie infers, ** both buy less and sell less ; must 
both enjoy less and produce less, than she otherwise 
would ci<i.” Nor is this all ; other nations, who do 
not subject themselves to this disadvantage, to this 
diminution of produce, may advance faster, and thus 
attain a superiority which they would not otherwise 
have enjoyed. And there is still a worse evil ; ‘‘ by 
raising the price of her produce above what it would 
otherwise be, it enables the merchants of other 
countries to undersell her in foreign markets, and 
thereby to justlc her out of almost all those branches 
of trade of which she lias not the monopoly.” 

To this reasoning, Dr Smith anlicijiatcs an objec- 
tion. It may be affirmed, that the colony trade is 
more advantageous than any other trade ; and 
tJumgh it may be true, according to the reasonings 
of Smith, that the monopoly of the colony trade has 
diminished the amount of trade which the mother 
country, — which England, for example, lias been 
able to carry on in other channels; England lias 
lost nothing, because she has exchanged a less pro- 
fitable for a more profitable employment of her ca- 
pital. 

In answer to this objection, Dr Smith endeavours 
to prove, that the employment into which the capi- 
tal of England is forced by the monopoly, is less ad- 
vantageous to the country than tliat into which it 
would have gone of its own accord. As the foun- 
dation of his reasoning, he assumes, that the most 
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Colony, advantageous employment of any capital to the 
country to which it belongs, is Uiat which maintains 
there the greatest quantity of productive labour, 
and increases the most the anifual produce of the 
land and labour of that country.” Lli)Oii this prin- 
ciple, he maintains, tliat the home trade is more ad- 
vantageous than any trade of export and import, 
because tlie same cajatal puts in motion two por- 
tions ol’ industry, that of the buyer and that of the 
seller. 'I'liat the trade of tX[)ort and import, in 
which tlic returns of capital take place at short in- 
tervals, is more advantageous than a trade in which 
they take place at dihtunt intervals; as a capital 
wliicli returns, for ixainple, twice iji the year, puts 
in motion t\^ice as inneh industry in the niolhcii- 
country, as one wliicIi returns only once in the year: 
And that a < anying tiiKh' is the least advantageous 
of all ti ades, heeause it serves to put in motion, not 
the industry of tlie country to which it belongs, but 
the industry of the two countries, the coinuiunica- 
tion between which its enijiloyed to maintain. The 
colony is, therefore, lesn advanlagiaius than t!ie home 
trade ; it is less advanlageous than the trade wdlh 
the neighbouring countries ol' luirope ; and a great 
proportion of it is less advantageous than any trade 
of export and import, because it is a mere currying 
trade. The employment into wliieli the capital oi‘ 
Great Hritain is forced by the monopoly of the co- 
lony trade, is, therefore, a less advantageous em- 
ployment than lliat into which it would have gone 
of its own accord. 

We have stated this train of reasoning, which hi- 
therto has passed with political economists as conclu- 
siic, the more carefully, because there are several 
jjositions in it, w'Jiich the Jute profound w'ork of iMr 
Jliciirdo (Principles of Political Ecommp and 
at ion), who has thrown so much light upon (he 
science of Political Economy, has taught u.s to eon- 
irol. 

Ttnnarlvs on First, US to the position, that the monopoly of the 

in Simih’s trade of a colony cannot enable the mother country 

RLfiM)ning.s. cheaper or sell dearer in the colony ; in other 

wonts, to obtain a given (juantity of the goods of 
tbe colony for a less quantiiy of her own goods, 
than she voidd otherwise do, Mr Jiicardo would 
reason as foJlow\s : 11’ the trade of tne colony is left 
open to all the merchants of the mother country, it 
w’ill no doubt happen, that the eompetition of these 
merelumts one witli anollier, will make them sell as 
cheap in tlie colony as they can afford to sell, that 
is, buy as dear as tliey can alford to buy. The pro- 
duce of the colony will, in that case, go as cheap to 
the foreign as to the home consumer. 

lint there is another case ; naimdy, th£vt in which 
the trade of the colony is placed in the Jiands of an 
exclusive comj)any. In that case it is, on the other 
hand, true, that the mother country may obtain a 
given (juantity of the goods of the colony for a less 
quantity of her own goods than otherwise sh %’Oiild 
do. In this case, the goods of the mother country 
nre])laeed, w itli regard to the goods of tlie colony, in 
the situation in which those commodities which can 
only be produced in a limited (juantity, particular 
wines, for example, which can only be produced on 
one particular spot^ are placed with regard to all the 


test of the goods in the world. It is evident that Colony, 
any quantity of tlic rest of the goods in the world 
may be given for tliose wines, if people are suffi- 
ciently desirous to possess them ; that there is no 
limit, in short, to the quantity, but the unwillingness 
of people to part with more of ihe things which 
they pos^tS8 to obtain the commodities which are 
thus in request. The same would be the case with 
a colony, the trade of which was entirely in the 
hands of an exclubivc company. The exclusive coin- 
j)any, by limiting the quantity of the goods of the 
mother country which they chose to send to the co- 
lony, might compel the colony to give for that limit- 
ed quantity any quantity of tlie produce of their own 
land and labour, which their desire to obtain the 
goods of ihtJ mother couniry would admit. If the 
goods of the mother country were goods whicli ex- 
cited a very strong desire, if they were goods of the 
first neees.sity, the neces.sary materials ol food or the 
instriinienls of their industry, (here would be no li- 
mit but one to the greatness of the quantity of their 
owo pnaluce which tlu'y might be coinjjclled to pay 
fur a given quantity of the produce of the mother 
country. When nothing was left to the colony of 
the wliole produce of its labour hut just enough to 
keep the labourers alive, ii eouUl not go any farther. 

Up to that jx^iiit, if dejiendeut for lirticles of the 
first necessity, it might, hy an exclusive company, 
undoubteilly be stripl. 

Even in the oilier case of tlie monopoly, that In 
w'liicli the trade with tbe cidony i.s not jilaced in 
the hands of an exclusive eoiii|uiny, but ojx n U> ail 
the mercluints of the niotluM' country, one situation 
of the mother country may be supj)Osed, in wliicIi 
she might still draw an extraordinary advantage li'om 
the forced trade of the colony. 

The facts would he these. Wliatever foreign goods 
the eolony bought, she w^onld be still obligiil to 
purchase from the mother country. No doubt, the 
competition of the inerehants of the mother c ountry 
would, in this ease, compel them to sell as chea|) to 
tlie colony as to any other country. Wherein, then, 
would consist the advantage? In this, that England 
might thus sell in the colony, wi'h ihe usual j-roiils 
of stock, ecitain kinds of goods, whicli not being able 
to manuiiu‘tiire so cheaply as some other countries, 

■she would ceaso to manufacture, except for the mo- 
nopoly. Jbnt still a verj natural question arises, — 

What advantage does site derive Irom forcing this 
manufacture, since she imiKes by it no more than 
the ordinary of' stock, and might make the 

ordiiuiiy jirofiis of stock liy the same capital in some 
other e-injiloMnent ? 'The answer is, that she might 
by this mi ans obtain a gri*aler (juantity of the goods 
of the colony, by a given quantity of the produce 
of her own labour, or, what comes to the same tiling, 
an e(|ual quantity of the gouds of the colony, by 
a less (juantity of the produce of her owm labour, 
thnn sbe could in a ca'Ji* of freedom. 

It may be seen to be so in tins manner. England 
desires to piiicliosc, say 10,00(> liogsheads of sugar. 

This is her consumj»tioii. For this she will give, of 
the produce of her own labour,* wli:itc\er (juaiility it 
i$ necessary to give. She wishes, how over, to givo as 
little ns possible; and the qiiLMmii is, in what wav 
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rolony. glic may give the least. The sugar is worth, say 
L. 500,000. England sends goods to the colony 
which sell for L. 500,000. Now, apply the siipposi- 
tiori introduL-ed above. Suppose timt, if trade were 
Iroc, these goods from England, which the n»anu- 
facturers and merchants of England cannot afford 
to sell for less than L. 500,000, could he had for 
L. 4-00,000 from some other country. Tn that case, 
it is evident that the same (juanlity of these same 
gocxls with wliich England, under the monopoly, pur- 
chased 10,000 hogsheads of sugar, would now pur- 
cliase only 8000; for that is the ratio of the L. 400,000 
to the L. 500,000. What then would happen, sup- 
posing England still to resolve up^n having 10,000 
liogsheads of sutjar ? One of two things must of ne- 
cohity happen. Eirlier she will purchase the sugar 
with tlie same goocK^ or she will ruU. If she pur- 
chases it with llu' same goods, it is evident that she 
must give a g e;ilir cpiantity ot goods; she must 
give one fiftii mori' of the produce of her labour; 
one liOli more of her jndustjii)us people must be 
withdrawn from administering to oilier productions, 
and em)ilo\cd in cnahlmg her to obtain the same 
(jiKintity oi‘ sugar. This (pianLity of produce, in that 
ease, the niotlicr country saves by means of the mo- 
nopoli/otf I'-ade of the colony^ This (jiiantity she 
Joses hy losing such a colony. Hul, uiKloubledly, 
the mother countr) would, in such a case, endea- 
vour to purchase the sugar, not with sucli goods as 
slie purchased it with before, but other goods. She 
would endeavour to ])urchaso it with goods which 
.vlie could manufacture as cheaply as any other coun- 
try. Ihit supjiosing the colony had no demand for 
any goods which the mother country * 00111(1 afford 
as cliei'p as any other country, even in that case the 
mother country would still have a resource. If tliere 
was any country in wliich she could sell such goods 
for money, she could purclia^^c tlie s.ime (jiianlity of 
sugar for the sanui (pianlily of I he produce of her 
own labour as before. 

It is not tlien true, according to Dr Smith, that 
in no case can the mother country dciivc any pecu- 
liar advantage in tli(||way of trade, from the posses- 
sion ()l‘ coloiiK's. W'e see that there are twm cases, 
in w'hicli she may derive an advantage in that way. 
It remains to imjuire what that advantage is ulli- 
mutely worth; not only what it is in itself indepen- 
dently, hut what it is, after compensation is made 
for all I lie disadvantage's woth winch the attainment 
of it is naturally attemlcd. 

We are first t*) iiujuire, What is the value of that 
advantage, all dedm lions made, which the mother 
country may derive, through an exclusive company, 
from the trade of a colony ? 

Voiikimatc I*- evident, in the hist ])lacc, that, wdiatever 

Ailv.inuire the mother country gains, tiie colony loses. Now, 
kcrivL'd irom ■ \\ ei c jiart of the dominions ol'a foreign 

there- is a certain way of viewing sucli ques- 
lonies. lions, in which that result would appear to be per- 
fectly desirable. lUit, suppose that the colony, wdiieh 
is tlie fact, is not ])art of tlie dominions of a foreign 
state, but of tlie same state ; that it is, in truth, not 
part of fi different country, but of the same country ; 
its subjects, not part of a different community, but 
of tlic same community ; its poverty or riches, not 


the poverty or riches of another country, but of the Colony, 
same country ; How is the result to be viewed in 
that case ? I« it not exactly, the same sort of poli- 
cy, us if Yorkhliire were to be drained and oppress- 
ed for the benefit of Middlesex ? What dilfert'ncc 
docs it make, that one of the portions of the same 
empire is somewhat farther oft’ than .inotlier ? Would 
it, for that reason, be niore rationul to pillage (.‘iiitli- 
ness, than to pillage Yorkshire, for the sake ol' Mid- 
dlesex ^ Does the w'ealth of a state consist in the 
wealth of one jiart, cllected by the poverty of ano- 
ther part ? Does tlie happiness of a >tate consist in 
the hapiiiness of one jiart, effected hy tlie nii.-cry of 
another? What soil of a rule for guiding the poli- 
cy of any stale w'oukl (his be supposed? Assuredly 
this would be a contrivance, not for increasing her 
wealth anil liappiness, upon the whole. It would be 
a contrivance for dimimshing it. In the lii>t place, 
when of two parties equally provided with the means 
of enjoyment, you take a portion from the one, to 
give it to the other, the f.o:t i^, — a fact too w’ell es- 
tablished, ami too eon.sonant with the experience of 
every man, ti» need illustialion here, — that you do 
not add to the happinL■^s of the one, so much as you 
take from the happines^^ of the other ; and tliat you 
dimiiiisli the sum of their happiness taken together. 

This, ill truth, is the loiindation, ujion which the 
law& for the protection of property rest. As the 
happiness of one man is, or ought to be, of no 
more value to the state, than tlie happiness of ano- 
ther man, if the man who takes from another man a 
piece of property, added to his own happiness, as 
much as he took from the happiness of the other, 
there wmuld be no Joss of liajipines upon the whole, 
and the state would have no ground, in utility, on 
wdiich to interfere. 

13ut this is not all. Not only is the quantity of 
Ii.'ippiness of the conimimity diminished upon the 
whole, but by that operation which gives the mother 
country an advantage hy the trade of the colony, the 
quantity of produce of the community is diminished 
upon the whole. The subjects of the state, taken as 
a wliole, not only enjoy less than they would other- 
wise enjoy, but they produce less tliaii they would 
otlicrwise produce. Tlie state is not a richer state ; 
it is, on the contrary, a poorer state, by means of 
such a colonial policy. 

By means of sueb a policy, a portion of the capi- 
tal of the state is employed in a channel in which it 
is less productive than it wnnild Jiave been in the 
channel into whieli it would have gone of its own 
accord. It is a point established in the science of 
Political Economy, that it is not good policy to con- 
fine coiisumplion to any sort of home man ufacture, 
when it can he purchased more cheaply abroad. 

It is upon this ground that w^c have lauglied at tlie 
late and present outcries of the Gerniiins, because 
the English sell their goods cheaper than they can 
make them. The reason is, because wdien a country 
continues to consume an article made at home, 
which it could get clieapc'i* from anotlicr country, 
it does neitlier more nor less than insist, that it 
shall employ a certain number of men’s labour in 
providing it with that article, more than it would be 
necessary to employ if it imported the article ; and, 
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Colony, of course, it losol completely the benefit of these 
men^i labour^ who would, be employed in producing 
for it something else, if they were not employed in 
producing that article. The country is, therefore, 
tlie poorer, by the whole value of these men’s labour. 
The case is exactly the same, where the colonies 
arc confined to the manufactures of the mother 
country. Wlien the colony is obliged to employ, 
for the purpose of obtaining a certain quantity of 
goods from the mother country, the labour of a 
greater number of men than she would be obliged 
to employ to get the same quantity of goods from 
another country, she loses the labours of all that 
additional number of men. At the same time, the 
mother country does not gain it ; for, if the mother 
country did not manufacture for the colony, lier ca- 
pital would be liberated to another employment, 
and would yield the same profits in that as it did in 
the former employment. 

We have still, Jjowever, to examine that extraor- 
dinary case which we before supposed, in which 
the mother country cannot produce any sort of 
commodity whatsoever as cheap as other countries ; 
and, if trade were free, of course would sell nothing 
in a foreign market. The case here is somewhat 
altered. In liberating the colony from the monopoly 
of the mother country, there would be no change 
of capital from a less to a more productive employ- 
ment; because, by the supposition, the mother 
country has not a more productive employment to 
which her liberated capital can be sent. Events 
would succeed in the following order ; The colony 
would obtain the goods which it demanded, with a 
smalJer portion of its own labour, — would hence be 
more amply supplied with goods. liut it is not suj)- 
posed that tins event would give to its industry a 
more beneficial direction. In the case of a sugar 
colony, at any rate, its industry would remain in the 
same channels as before. Such would be the ef- 
fects in regard to the colony. What would they be 
jin regard to the mother country ? If her capital is 
no longer employed in manufacturing for the co- 
lony, she can always, indeed, employ it with tlie 
same profit as before. But she still desires tlie 
same quantity of sugar ; and her goods will not go 
so far as before in the purchase of it. Whatever 
fall would be necessary in the price of her goods to 
bring them upon a level witli the goods of other 
countries, is equivalent, as fur as she is concerned, 
to a rise of the same amount, in the price of sugar. 
In this case, the mother country would lose exactly ' 
as much as the colony would gain. The communi- 
ty, taken os a whole, would be neither the richer 
nor the poorer, for driving things out of the free 
into the compulsory channel. The people of the 
mother country would be so much the richer, — the 
people of the colony would be so much the poorer. 

^ This, hovfever, still remains to be said. < '^')|erc is 
only one case in which this sort of monopoly would 
not diminish the produce of the community, and 
render it positively poorer upon the whole. There 
is only that one case, supposed above, in which the 
mother country has not one commodity which she 
can sell as cheap as other countries. Now this may 
fairly be regarded as a case, if not altogether, at any 
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rate very nearly impossible. It is not easy to eon* Colony. 

. ceive a-countryso situated, as not to have advan- 
tages in regard to the production of some sorts of 
commodities, which set her on a level with other 
countries. As long as this is the case, she can ob- 
tain money on as good terms as any other country ; 
and if she can obtain money on as good terms, she 
can obtain sugar, and every thing else. 

The question, then, as to the benefit capable of be- 
ing derived from a colony through the medium of an 
pclusive trade; is now brought to a short issue. There 
is no benefit, except through the medium of a mono- 
poly. There is only one case in which the mono- 
poly does not make the whole community poorer 
than it would otherwise be. In that case, it does 
not make the community richer than it would other- 
wise be; and that case is one, which can either 
never be realized, or so rarely, as to be one of the 
rarest of all exceptions to one of the most constant 
of all general rules. The policy of holding a co- 
lony for the benefit of its trade, is, therefore, a bad 
policy. 

To these conclusions, one or two of the doctrines Farther Uc- 
of Dr Smith will be seen to be opposed, and, there- on D: 
fore, require a few words of elucidation. ^ binuli. 

If an advantage, in the two cases just explained, 
would arise from colonics, it would be counterba- 
lanced, he says, by the disadvantage attending the 
rise in the profits of stock. 

Both parts of this doctrine may be disputed. In 
the first place, it may be disputed, whether the mo- 
nopoly of the colony trade has any tendency to raise 
the profits of stock in the mother country. In the 
next place, it may be disputed, wliether a liigli rate 
of profits in any country, has any tendency to lay it 
under any disadvantage in its traffic with other na- 
tions. 

First, it may be disputed, whether the monopoly 
of the colony trade would increase profits. The ex- 
pulsion of foreign capital would create a vacuum, 
whence, according to Smith, a rise of profit, and an 
absorption of capital from the mother country. The 
question is, whether capital w#ild not How into the 
colonies from the mother country, till it reduced the 
profits in the colony, to tlic level of the profits in 
the mother country, instead of raising those in the 
mother country, in any degree toward a level with 
those of tile colony, 'fliat it would do so appears 
to he capable of dtnnonstration. Mr Ricardo’s ar- 
gument would be very short. Nothing, he would 
say, can raise the profits ol stock, but that which 
lowers the wages ot labour. Nothing can lower the 
w'ttges of labour, but that which lowers the neces- 
saries of the labourer. But nobody will pretend to 
say that tliore is any thing in the monopoly of the 
colony trade, which has any tendency to low^er the 
price of the necessaries of the labourer. It is, tliere- 
ibre, impossible that the monopoly of the colony 
trade can raise the profits of stock. By those who 
are acquainted with the profound reasonings of Mr 
Hicardo, in proof of the two premises, this argu- 
ment will be seen to be complete. There is not a 
demonstration in Euclid, in which the links are 
more indissoluble. To those who are not acquaint- 
ed with those reasonings, wc are aware that the pro- 
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Colony, positions will appear mysterious; and yet, we are 
afraid that, in the few words to which we are con- 
fined, it will not be possible to give them much sa- 
tisfuction. 

With regard to the last of the two propositions, 
that nothing can lower the wages of labour, but that 
which lowers the necessaries of the labourer, we 
may confine ourselves to that combination of circum- 
stances which marks the habitual state» without ad- 
verting to the modifications exemplified in those 
states of circumstances which are to be regarded as 
exceptions. The habitual state of population is such, 
that wages arc at the lowest terms ; and cannot be 
reduced lower without checking population, that is, 
reducing the number of labourers, in this case, it is 
self evident, that nothing can lower the wages of la- 
bour, but lowering the necessaries of the labourer. 
In all, then, excej)t the extraordinary cases, whicli it 
would rcquiie too many i\ords here to explain, in 
which a countiy is but partially peopled, and in 
whiLli jiart of the best land is still unemplo 3 xd, the 
proposition of Mr Uicaido is indisputable, that no- 
tliing can lowxr the w ages of labour except a fall in 
the necessaries of the labourer. 

Let us next consider the proposition, That nothing 
can raise the profits of stock but that which lowers 
the wages of labour. 

One thing is perfectly clear, that if the whole of 
what is produced by the joint operations of capital 
and labour, were, whatever it is, divided, without de- 
duction, between the owner of the stock, and the la- 
bourers whom it ein])loys, in tliut case, wdiatcver 
raised the wages of labour, would low'cr profits of 
stock, and piolils of "tocL could never rise except in 
pr()[K)i tioii as wages oi labour fill, 'j'he whole being 
divided between the twopaities, in wliatever propor- 
tion the one received more, it is certain tliat the 
other would receive Jess. 

iJut wliat is here put in the way of supposition, 
\i/, that the whole of what is produced by the joint 
opeiatioiis of capital and labour is divided belwcen 
the capitalists and the labourers, is literally and li- 
gidly the fact. It is, then, undeniable, tiiat nothing 
can raise the piofils of stock, but that which lowers 
the wages of laboui. 

The whole produce, without any exception, of 
every country, is divided into three portions, rent, 
wages, and profits. If there were no rent, and the 
whole were divided into profit and wages, the case 
would be clear ; because nothing could be added to 
the one without being d- tracted from the other. 

Kent, however, docs, in reality, make no difference. 
Kent is no part of the joint produce of labour and 
capital. It is the produce, exclusively, of a parti- 
culai degree of fertility in particular lands ; and is 
yielded over and above a return to tlie whole of the 
labour and capital employed upon that land, over 
and above a return equal to the joint produce of an 
equal portion of labour and capital in any other em- 
ployment. 

So much, then, for Dr Smith’s opinion, that the 
monopoly of the colcyiial trade raises the profits of 
stock. Let US next inquire if it be true, that a rise 
in the profits of stock, if it were produced by the 
monopoly, would occobion, as he supposes, any dis- 


couragement to the foreign trade of the mother CoMj* 
country. ' 

It would occasion this discouragement, he says, by 
raising prices. If, then, it can be shown, that it 
would certainly not raise prices, every reason for 
supposing that it would afford any discouragement to 
foreign trade is taken away. But that a high rate of 
profits docs not and cannot raise prices, is cvidcMit 
from what has been deduced above. The whole 
produce of the joint operations of labour and capi- 
tal being divided between profit and wages, in wliat- 
ever degree profit rises, wages fall ; the cost of pro- 
duction remains the same as before. 

Not only does a variation in the state of wages and 
profit give no obstruction to foreign trade, a varia- 
tion even in the cost of production gives no obstruc- 
tion. A nation exports to another country, not be- 
cause it can make cheaper than another country ; for 
it may continue to expoit, though it can make no- 
thing cheaper. It exports, because it cart by that 
means get something cheaper from another countr^'^ 
than it can make it at Jiome. But how' can it, in that 
case, get it cheaper, than it can make it at home ? 

By exchanging for it bomething which costs it less 
labour than making it at home would cost it. No 
matter how much of that commodity it is necessary 
to give in exchange. So long as what it does give 
is produced by less labour, than the commodity 
viliicli it gets for it could be produced by at home, 
it is the interest of* the country to export. Suppose 
that the same quantity of* coin which is produced in 
England by the labour of 100 men, England can 
purchase in Poland with a quantity of cotton good*- 
w'hich dhe has produced with the labour of f)0 men ; 
it is evident that England la benefited by importing 
the corn and exporting the cotton goods, whatever 
may be the jirice of the cotton goods in Poland, or 
the cost of producing them. Suppose that the cot- 
ton goods could be produced in Poland with the la- 
bour of 85 men, that is, less than they are bupposed 
to be produced with in England. Even that would 
not hinder the trade between them. Suppose that 
the same quantity of corn, which is raised in England 
with the labour of 100 men, is raised in Poland with 
the labour of 80 ; in that case, it is plain, that Po- 
land can get with 80 men^s labour, through the me- 
dium of her corn, the same quantity of cotton goods 
which would cost her the labour of 85 men, if she w’as 
to make them at home. Both nations, therefore, pro- 
fit this transaction ; England, to the extent of 10 
men’s labour, Poland to the extent of 5 mcn^s la- 
bour; and the transaction, in a state of freedom, will 
be sure to take place between them, though England 
is less favourably situated than Poland with regard 
to both articles of production. 

In what manner this class of transactions are af- 
fected by the intervention of the precious metals : in 
what manner the precious metals distribute tliem- 
selves, BO as to leave the motives to this barter exact- 
ly the same as they would be, if no precious metal in- 
tervened, it would require too many words here to , 
explain. The reader who recurs for that explanation ^ 
to Mr Ricardo, the first author of it, will not lose his 
time or his pains. 

One other disadvantage of the colony trade b ad- 



c«lotty. ducfed by Dt.Smtifi. It turns the capital of thfe 
country out of g;;n(^^re into a less prufilablo employ- 
meot, by turning it from the home to a foreign trade, 
from a foreign of <}uick to a foreign of slow returns, 
and from a ioreign to a carrying trade. This doc- 
trine, too, requires some expiun/ition, and more, to 
be sufficiently clear, than cun here he bestowed up- 
on it. The home trade is not necessarily more ad- 
vantageous than the foreign, nor the fort ign of quick 
tiian the foreign of slow returns, nor any of them all 
than the carrying trade. These trades, it may be 
allowed, increase the gross produce of a country, in 
the order in which Dr Smith has arranged them. 
But a country ia happy and powerful, not in propor- 
tion to its gross, but in proportion to its net revenue, 
not in proportion to wJiat it consumes for the sake 
of production, but to what it has over and above the 
cost of production. 'J'hia is an important fact, which, 
in almost all his reasonings, Dr Smith has overlook- 
ed. It will hardly, however, be denied, that in va- 
rious circumstances, any one of these trades, the 
carrying trade itself, may be more conducive to a net 
revenue than any of the rest; and in a state of fiee- 
dom will be sure to be so, as often as the interest of 
individuals draws into that channel any portion of 
the national stock. 

We -have now, therefore, considered all those 
cases which, in the study of colonial policy, can be 
regarded ia the light of spcacs or classes. 'I'hcre 
are one or two singular cases, which are of sufficient 
importance to require a separate mention. 

Value ofCo- That English law, which establishes the monopoly 
Ionics ia te- of the colonics, at least of the transatlantic ones, 
fciencc to professes to have in view, not trade so much as de- 
I'ence. The reason of that round-about policy i-^. in 
this manner, deduced. The defence of England 
stands very much upon her navy ; her navy depends 
altogether upon her sailors ; the colony trade and 
its monopoly breeds sailors; therefore, colonies ought 
to be cultivated, and their trade monopolized. 

Upon the atrengtli of this reasoning, in which, for 
a long time, it would have ap])earecl to be little less 
than impiety to have discovered a daw, the naviga- 
tion laws, as they arc callcMl, wei e einbruced, with a 
passionate fondness, by Englishmen. 

Nothing is worthy of more nttemion, In tracing the 
causes of political evil, than liic f icillty with whidi 
mankind are governed by their fears ; and the de- 
gree of constancy with which, under the influence 
of that passion, they are governed wrong. The fear 
of Englishmen to see an enemy in their country has 
made them do an infinite number of things, which 
had a much greater tendency to bring enemies in- 
to tlicir country than to keep them away. 

In nothing, perhaps, have the fears of comnuinities 
done them so much mischief, as in the taking of securi- 
ties against enemies. ’When sufficiently frightened, bad 
governments found little difficult^in persuading them, 
that titey never could have securities cnoug } Ileiuc 
come large standing armies ; enormous military estu- 
blishments ; and all the evils which follow in their 
train. Such are the eft'ccte of taking too much 
jiecurity against enemies ! 

Asmalljhare of reflection miglit teach mankindi 
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that in nothing is the rigid exercise of a sound tem- 
perance more indispensable to the w^ell-beiiig of the 
community than in this. It is clear to reason (alas, 
that reason should so rarely be tlie guide in these 
matters !) that the provision for defence should al- 
w»ays be kept dowm to the lowest possible, rather 
than alw^ays raised to the highest possible, terms ! At 
the highest possible terms, the provision for defence 
really docs all the mischief to a community which a 
foreign enemy could do ; often docs a great deal more 
than it would, A moderate provision against evils of fre- 
quent and sudden occurrence, a provision strictly pro- 
portioned to the occasion, and not allowed to go be- 
yond it, will save more evil than it produces. All 
beyond this infallibly produces more evil chan it pre- 
vents. It enfeebles by impoverishing the nation, and 
degrading by poverty and slavery the minds of those 
from whom its derence inu.st ultimately proceed ; 
and it makes it, in this manner, a much easier prey 
to a powerful enemy, than if it had been allowed to 
gather strength by the accumulation of its wealth, 
and by that energy in the delence of their country, 
which the people of a well-governed country alone 
can evince. 

A navy is useful for the defence of Great Britain. 
But a navy of w’hat extent ? One would not, for ex- 
ample, wish the whole people of Great Britain en- 
gaged in the navy. The reason, W'o suppose, would 
be ; because this would not contribute to strength, but 
weakness. This is an important admission. There 
is, then, a line to be draw^n ; a line between that ex- 
* tent of navy which contributes to strength, ai\d that 
extent which, instead of contributing to strength, is 
sure to produce w'eakness. Surely it is a matter 
of first rate importance to draw that line coirect- 
ly. What attempt has ever been made to draw 
it at all ? Can any body point out any land-marks 
which have been set up by the proper antliority ? 
Or, has the matter been always managed without 
measure or rule ? And has it not thus always been 
an easy task to keep the navy in a state of excess ; 
always beyond the line which separates the degree 
that would contribute to strength from the degree 
that inl’ullihly contributes to w'cukness ? 

As the passion of England has always been to have 
too great a navy : a navy, winch, by its undue ex- 
pence, contributed to weakness ; so it has been its 
passion to have too many sailors for the supply of 
that navy. The sailors of a navy are drawm from 
the sailors of the maritime trade. But a navy of a 
certain extent requires, for its supply, a maritime 
trade of only a certain extent. If it goes beyond 
that extent, all the excess is useless, with regard to 
the supply of the navy. Now', what reason has ever 
been assigned to prove, that tlie maritime traffic of 
Great Britain would not, without the monopoly of 
the colonies, afford a sufficient supply of sailors to a 
sufficient navy ? None, wliatsoever : none, that will 
bear to be looked at. But till a reason of that sort, 
and a reason of indubitable strength, is adduced, the 
policy of the navigation laws remains totally without 
a foundation. Jn that case, it deserves nothing hut 
rejection, as all the w orld must allow% It is a violent 
interference with the free and natural course of things; 
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the course into which the interests of the cominu- pursued-by the Spanish government, and which has Colony. \ 

nity would otherwise lead them ; without, any case been so beautifully exposed by Dr Smitlr; That 

being made to appear which requires^^that violent dis- government endeavoured to derive advantage from 

turbancc. ^ its mines, by preventing other countries from getting 

The discussion of this supposedbenefit of colonies, any part of their producc» and by accumufating the 

we shall not pursue any farther ; for, ns a signal whole at home. By accumulating at home the whole 

proof of the diffusion of liberal ideas, the policy of the produce of its mines, it believed (such was the 

of the navigation laws has become an object of state of its mind) that Spain would become cxcecd- 

ridicule, with hardly any defenders, in the Bri- iiigly rich. By preventing other countries from re- 
lish Parliament, as the debates of the last session ceiving any part of that produce, it believed that it 

happily evince. would compel them to continue poor. An,d, if all 

There is another singular case, created by mines countries continued poor, and Spain became ex- 

of the precious metals. A colony may be formed cccdingly rich, Spain would, be the master of all 

and retained for the sake of the gold and silver it countries. 

may produce. Of this species oi‘ colony we have In this specimen of political logic, wliich it would 
something of a specimen in the S|)anislj colonies of not be difficult to inarch nearer home, there are two 

Mexico and JVrii. 'J'he question is, whether any assumptions, and both of them false : In (he first 

advantage can ever be derived from a colony of this place, that a country can accumulate, to any consi- 
descri}4jon ? The answer to this question is not derabJe extent, the precious metals ; that is, any 
doubtful; but, it is not very easy, within the limits to other way than by locking them up and guarding 
which we are ronliriccl, to make the evidence of it tliein in strong-holds ; In the next place, that, if it 
perfectly clear to i very body. In one ciisr, and in could accumulate them, it would be richer by that 

one case alone, an advantage may be derived. That means. 

is tile ease, in wliidi the colony contains the richest The first of those assumptions, that a country can 
mines in the world. The richest mines in the world keep in circulation a greater proportion than other 
always, in the case of the precious metals, supply the countries of the precious metals, “ by hedging in the 
whole world ; because, from tliose mines, the metals cuckoo,” as it is humourously described by Dr 
can be afforded cheaper, than the cxpence of work- JSmith, has been finely exposed by that illustrious 

:ng will allow them to be afforded from any other philosopher, and reciuircs no explanation here, 

mines; and the principle of competition soon excludes On the second assumption, that a country, if it 
tlic produce of ali other mines from the market. could hedge in the precious metals, w ould become 

Now, the country, w'hich contains the richest richer by that process, a few reflections appear to be 

mines, may so order matters, as to gain from foreign required. 

countries, on all the precious metals which she sells It is now sufficiently understood, that money, in 
to them, nearly the whole of that difference which any country, supposing other things to remain the 
exists between what tlie metal in working costs to same, is valuabli* just in proportion to its quantity, 

licr, and what, in working, it costs at the mines. Take Mr Hume’s supposition ; that England were 

wliich, next to hers, are the most fertile in the world, walled round by a wail of brass twenty miles high ; 

She must always sell the metal so cheap, as to ex- and that the quantity of her money were, in one 

elude the metal of those other mines from the mar- night, by u miracle, either raised to double, or re- 
ket ; that is, a trifle cheaper than they can afford to duced to one half.' In the first case, every piece 
sell it. But, if her mines are suflicieiitly fertile, tlie would be reduced to one half of its former value; 

metal may cost her much less in working than the in the second case, it would be raised to double its 

price at which she may thus dispose of it. All the former value, and the value of the whole wmuld rc- 

(lilfercnce she may put in her exchequer. In three main exacily the same. The country would, thcrc- 

ways this miglit be done. Tlie government might fore, be neither the richer nor the poorer ; she would 

work the mines wholly itself; It might let them to neither produce more nor enjoy more on that account, 

an exclusive company ; It might impose a tax upon It is never then by kevpiug the precious metals, 

the produce at the mine. In any one of these ways tliat a countiy can derive any advantage from them; 

it might derive a sort of tribute from the rest of the it is by the very opposite, by porhng votih tbeni. If 

world, on account of the gold and silver with which it lia*' been foolish ciioiigli to hoard up a quantity of 

it supplied them. Tliis could not be done, if the the jiroduce ol its capital and labour in the shape of 

mines, without being taxed, wxto allowed to be work- gold and silver, it may, when it pleases, make a bet- 

ed by the people at large ; because, in that case, the ter use of it. It may exchange it with other countries 

competition of the different adventurers would make for something that is useful. Hold and silver, so long 
them undersell one another, till they reduced the as they are hoarded up, arc of no use whatsoever. They 
price as low as the cost of w^orking would allow, contribute neither to enjoyment nor production. You 
Could the tax at the mine be duly regulated, that may, however, purcliase with them something that is 

would bo the most profitable mode ; because the pri- useful. You may excliange them either for some 

vate adventurers would work the mines far more ecu- article of luxury, and then tliey contribute to enjoy- 

nomicaily, than eitlier the government or an exclu- ment; or you may exchange them for the materials 

sive company. of some manufacture, or the necessaries of the la- 

It is evident that tliis is a mode of deriving advan- bourer, and then they contribute to production; tlien* 
tage from the possession of the yichest mines of the the effect of them is to augment the riches, augment 

precious metals, very different from that wliich was the active capital, augment the annual produce of 



Colonr* the country. So long os iny country hoards up gold 
and silver, so long as k abstains from parting with 
them to other countries for oilier things, so long it 
deprives itself of a great advantage. 

Cai^ of the jf colonies are so little calculated to yield any ad- 
vantage to the countrios that hold them, a very im- 

nics. portaiit question suggests itself. What is the reason 
that nations, the nations of modem Europe at least, 
discover so great on affection for them ? Is this af- 
fection to be wholly ascribed to mistaken views of 
their utility, or partly to other causes ? 

It never ought to be forgotten, that, in every coun- 
try, there is “ a Few,’' and there is ‘‘ a Many that 
in all countries in which the government is not very 
good, the interest ol' “ the Few** prevails over the 
interest of “ the Many,” and is promoted at their 
expencc. The Few’* is the part that governs; 
“ tlie Many** tlie part that is governed. It is ac- 
, cording to the interest of “ the Few’* that colonies 
should be cultivated. This, if it is true, accounts 
for the attachment which most of the countries, that 
is, of the governments of modern Europe, have dis- 
played to colonics. In what way it is true, a short 
explanation will sufficiently disclose, 

Sanclio Panza had a scheme for deriving advan- 
tage from the government of an island, lie would 
sell the people for slaves, and put the money in 
his pocket. “ The Few,*’ in some countries, find 
in colonics, a thing which is very dear to them; 
they find, the one part of them, the precious 
matter with which to influence ; the other, the pre- 
cious matter with which to he influenced; — the 
one, the precious matter with which to make po- 
litical dependents; the other, tlie precious matter 
with which they are made political dependents; — 
the one, the precious matter by which they aug- 
ment their power; the other, the precious mat- 
ter by which they augment their riches. Both 
portions of the “ ruling Few,** therefore, find 
their account in the possession of colonies. There 
is not one of the colonies but what augments the 
number of places. There are governorships and 
judgeships, and a long train of ct cvleras ; and above 
all, there is not one of them but what requires an 
additional number of troops, and an additional por- 
tion of navy, — that is of great importunce. In every 
additional portion of army and navy, beside the 
glory of the thing, tliere are generalships, and 
colonelships, and captainships, and Jicutenantships, 
and in the equipping and supplying of addition- 
al portions of army and navy, there are always 
gains, which may be thrown in the way of a friend. 
All this is enough to account for a very con- 
siderable quantity of affection maintained towards 
colonies. 

But beside all this, there is another thing of still 
greater importance ; a thing, indeed, to wliich, in 
whatever point of view we regard it, hardly a ?)r thing 
else can be esteemed of equed importance. The co- 
lonies are a grand source of wars. Now wars, even 
in countries completely arbitrary and despotical, 
have so many things agreeable to the ruling few, 
that the ruling few hardly ever seem to be happy 
except when engaged in them. There is nothing to 


which history bears so invariable a testimony as Uils. 
Nothing is more remarkable than the frivolous causes 
which dmost always suffice for going to war, even 
when, there is little or no prospect of gaining, often 
when there is the greatest prospect of losing by it, 
and that, even in their own sense of losing. But if 
tlie motives for being as much as possible in war are 
so very strong, even to governments which are al- 
ready perfectly despotic, they are much stronger in the 
case of governments, which are not yet perfectly des- 
potic, and of governments of which the power is still, 
in any considerable degree, limited and restrained. 

There is nothing in the world, where a govern- 
ment is, in any degree, limited and restrained, so 
useful for getting rid of all limit and restraint, as 
w'ars. The power of almost all governments is greater 
during war than during peace. But in the case of limit- 
ed governments, it is so, in a very remarkable degree. 

In the first place, there is the physical force of 
the army, and the terror and awe which it impresses 
upon the minds of men. In the next place, there is 
the splendour and parade, which captivate and sub- 
due the imagination, and make men contented ; one 
would almost say happy, to be slaves. All this sure- 
ly is not of small importance. Then there is an ad- 
ditional power with which the government is entrust- 
ed during war. And, far above all, when the go- 
vernment is only limited by the will of a certiiin 
portion of the people, as under the British go- 
vernment ; by tlic will of those who supply with mem- 
bers the two houses of Purliament, war alibi ds the 
greatest portion of the precious matter with wliicli 
that will may be guided and secured. Nothing 
augments so much the quantity of that portion of the 
national wealth wliich is placed at the command of 
the government, as war. Of course, nothing puts 
it in the power of government to create so great a 
number of dependents, so great a number of persons, 
bound by their hopes and fears, to do and say what- 
ever it wishes tliern to do and say. 

Of the proposition, that colonics arc a grand 
source of wars, and of additional expence in wars ; 
that expence, by which the ruling few always profit 
at the cost of the subject many ; it is not probable 
that much of proof will be required. 

With regard to additional cxpencc, it can hardly 
fqipcar to be less than self-evident. Whenever a war 
breaks out, additional troops, and an additional por- 
tion of navy, are always required for the protection 
ol the colonies. Even during peace, the colonies 
afford the pretext for a large portion of the peace 
establishment, as it is called, — that is, a mass of war- 
like apparatus and cx])cnce, which would be burden- 
some even in a season of war. How much the cost 
amounts to, of a small additional portion, not to 
speak of a large additional portion, of army and navy, 
Englishmen liave had experience to instruct them ; 
and how great the mischief which is done by every 
particle of unnecessary expence, they are daily be- 
coming more and more capable of seeing and under- 
standing. 

That the colonies multiply exceedingly the causes 
and pretexts of war, is matter of history ; and might 
have been foreseen, before reaping the fruits of a 
bitter experience. Whatever brings you in contact 


Colony. 



0 dh>B 7 with ft greatcft nanbtar of 'atates, inereaMt* in the 
B aame proportion, those dasbings of interest and pride 
out of which the pretefttsfer war are frequendjrcreat- 
^ ed. It would exhibit a result, which probably would 
surprise a good many readers, if any body would ex- 


amine aU which hare afflicted this donatty, CSslsaf i 

from the thtfo S^ben she first began to have colonies, 
and show how Very grrat a proportion of them have ®*“®**’ 
grown out of ctdpoy di^ntes* (v. r.) 


COMMERCE. 


As iheAistofy of Commerce has been already given 
in tlie body of the work» and, os the discussion of 
tts nature and principleb must necessarily be resum- 
ed in our article on Political Economy, we mean, 
at present, to confine out selves to a very brief expo- 
sition of the leading doctrine of that Science in re- 
gard to Trade, and to some practical discussions, 
which seem to find 21 htter place here than in any 
other article. Oui nioie general remarks, then, will 
1 elate chafly to the nature and effects of that very 
erioneous system of Political Economy, commonly 
called the Mercantile SyUem ; and thobo of a more 
practical kind will be diiected to the consideration of 
the profits of trade-— of those transactions called 
specutations — of the effects of trade upon individual 
views of national policy — of ^le effects of long cre- 
dit — and of the consequences that would result to 
commerce from the abolition of the restrictive sta- 
tutes regarding intcrcbt of money. 

View of the I, The basis of the Mercantile Si/sfem, vihich, 
Mirtamik tliougli long relinquished by Political Lconomibts, 
. \sum. influence both on Merchants and 

Statesmen, ib, that wealth consists in the pie- 
Clous iiictalb; that what is gained in trade by one 
nation must be lost by another ; and that our 
great object in receiving returns should be to get 
money instead of merchandise.’' It followed from 
such notions, that of all possessions, a mining coun 
try, such as Mexico and Peru, was the most desir- 

# e ; hence, in a great measure, our war with Spain, 
1740, which led to our unfortunate expedition to 
Carthagena, involved Ub in a roiitebt with France, 
and caused us, in the course of eight years, an im- 
mense waste of blood and treasuu. 

Though we fmlcd in our fdvouiite object, the in- 
fluence of the mercantile system continued, and was 
singularly favoured by the annual statement of cus- 
tom-house returns. These returns exhibit an ap- 
parent excesb of exports above imports, and give 
rise to the notion that the balance is sent over in 
the shape of money. Supposing the exports of 
England to the Continent of l^urope to amount for 
any given year to L.20,()00,000, and the imports to 
L 1 1^,000,000, the difference (L.6’,000,000) is, ac- 
cording to th^ absurd notion, the amount of pioht 
paid to us in money. It » clear, however, that the 
custom-house returns take no no'^icc of some very 
important items, such as the export of public money 
for our foreign garrisons, tlie transmission of bills of 
exchange to foreign mcrcliants, or the import of 
smuggled goods. Bt^sides, if the quantum of our 
rircumting medium remam, as it probably does, very 
nearly on a par, what becomes of ihe supposed im- 
portation of money ? Were England in possession of 
VOL. in. PAiir I. 


all the Annual balances which the advocates for tlnV 
system suppose her to have received in money dur- 
ing the lost century, our metallic stock would not 
be below L.400,000,000 Sterling ; that is, ten times 
its actual amount ! 

When a merchant exports goods, the sale, of 
course, takes place abroad, and a remittance is 
made> either by bill or by the return of other mer- 
chandise. It hardly ever enters into the contem- 
plation of the exporter that he would find an advan- 
tage in obtaining a return in coin or bullion. Money 
owes the reputation it has acquired, as an object of 
national interchange, to its oonvenience in other 
points; to its being the commodity with which we 
regularly go to market, and to its fitness for the small- 
est purchases by the minuteness of its subdivisions. 
But this recommendation, however important in pri- 
vate business, should have no weight in the inter- 
course of nations : Merchants can be at no loss to 
dispose of a remittance made in the shape of goods ^ 
nor is it any object with them to multiply the means 
of petty purchases. 

'J he interest of a commcicial country is not to in- 
crease the amount of its currency, but to quicken ita 
circulation; the same sum pei forming double and 
triple' duty when passed expeditiously ftom hand to 
hand. Now, nothing promotes circulation so much 
as exemption from arbitrary interferences, were the 
effect nothing mure than the general preservation of 
credit. In France, the monstrous abuse made of 
the paper system in the beginning of the Revolution 
has long prevented the use of any other ciiculating 
medium than coin ; the result is an annual loss of 
three millions sterling to the public, such being the 
difference between the cost of paper and the pre- 
cious metals, even afler mtiking allowance for the 
retention oi a portioir of the latter sufficient fui the 
purposes of bunking. 

Some people, however, imagine tliat, to increase 
the amount of the circulating nicdiuni, is to increase 
tlie capital of a country. 'I'heso persons should re- 
coiled that capnal is by no means limited to money, 
hut embraces all that muss of property winch is de- 
voted to reproductive consumption. When we wish 
to lend capital, or to employ it in business, we begin 
by selling the various articles at our disposal ; the 
amount is then In our hands in the shape of money ; 
but this is very transient ; the money disappears as 
soon as we make payment for the new purchases. The 
public, not having titne to enter into all this reasoning, 
judge from first impressiops, and take for granledi 
that money is capital, because its agency is required, 
to put capital in motion. GovernmentSi however, 
might have saved themselves much trouble in pvd* 
viding supplies of metallic currency ; lince ihe na- 
M m 
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Caua^litftt^MKiMe !tt«Ariab1y provkta them 

for iMlf. TIhjtt bit" Scarcity of the preciotts 
motab de^diOA cmridiNrations altogether difiereot 
f^om the touigmod il^oce of trade. Specie was so 
scarce in England in 1809, that Government was 
not a Ikde^ embarrassed to find L.%00,000 for the . 
WaJetieren expedition ; yet in that year our custom- 
house returns presented an ^parent balance of above 
L.7,000,000 in our &vour. * ^ 

We must not, however, be understood as advan- 
cing that the state of mercantile transactions has at 
no time had an influence on the course of exchange : 
the great import of corn in 1810 certainly lowered 
immaterially ; but this was owing to an extraordinary 
circumstance— the non-convertibility of our paper 
money. Had our circulating medium been such as 
to admit of exportation, and to possess currency on 
the Continent, the extra imports would have but 
slightly affected the rate of exchange. 

1.08864 to country has suffered so much from the en’ors 

England pf the mercantile system os England ; partly on ac- 
from Met- count of the influence of traders and manulactururs 
^tile Sys- fp Qmf legislature ; partly from the temporizing po- 
licy of our ministers) who have seldom scrupled to 
buy the consent of any great body of the communi- 
ty to a new tax by the grant of some injurious pre- 
ference. Hence a variety of pernicious regulations 
in favour of the landed, the shipping, and the manu- 
facturing interests ; hence, also, a number of unfor- 
tunate measures in our foreign policy 
Our ancestors laid it down as a fundamental rule, 
that there could be no profit on the one hand, without 
a corresponding loss on the other. They considered, 
trade as a game of mere transfer, and hod no idea 
how a country could derive wealth by an intercourse, 
however actively or however skilfully kept up, be- 
tween its own inhabitants. Charles II. entered on 
the war of 1672 with high hopes, imagining that, by 
destroying the commerce of Holland, wc should not 
only increase our own, but in a manner absorb that 
of the world. Political reasons led us atlcrwards 
into close alliance with Holland, and prevented the 
ebullitions of our jealousy in that direction ; but the 
alarming power of Louis XIV. and the prospect of 
his acquiring the crown of Spain, led us to a closer 
connection with Portugal, and particularly to the 
well-known Methven treaty, cpncluded in 1703, the 
object of which was to favour the consumption of 
port wine, in return for a similar preference to our 
manufactures. The result has been, that we have not 
scrupled, for more than a century, to punish our 
palates and injure our health for the sake of an 
imaginary political advantage ; we say imaginary, 
because France would evidently have agreed to take 
our manufactures in return for her produce ; and if 
the increase of her trade had, on one hand, the ef- 
fect of augmenting, to a certain extent, her national 
power, it would, on the other, have increased her de- 
pendence on us, and have rendered a Irar with 
us extrepiely impolitic and unpopular. 

Our attachment to Portugal arose, in a great mea- 
anre, from her not being a manufacturing country, 


and likely, in 'opinion of the tsaleulators of the Cohunene. 
day, to.be so m«di the more advantageous to ut in 
the capacity of a customer. This notion hes pre- 
vailed in our councils to a very recent period; the 
Administration of 1808 and I8O9, not scrupling to 
give encouragement to the export of merenanau^ 
on a large sc^e, to the unproductive occupmits of 
Braeil and Spanish America. Now, the fact is, that , 
the means of extending our trade, and consequently ' 
our profits, with a foreign country, are to be estiBiat- 
ed by a quite opposite rule; they depend on the 
productive power of tliat country, — on its means of 
afibrding equivalents for our commodities ; in other 
words, on its capability of paying for that which it 
suits us to sell to it. Now, what country was ever 
wealthy without industry ? The mines of Mexico 
and Peru, the richest the world ever caw, fall, in 
point of annual produce, far short of the annual va- 
lue of the cotton, the tobacco, the flour, and other 
less tempting products of the United States. In 
like manner, the cochineal, the cocoa, the barilla, 
and even the indigo of Spanish America, form a 
small amount when put in competition with the ex- 
changeable commodities possessed by the industrious 
nations in our own neighbouihood, such as France, 
the Netherlands, or the North of Germany. 

If from our own fawouritc policy we turn our at- Mcrcantik 
tention to that of continental states, we find Holland 
steering a course of impartiality, and guarded from 
an imitation of our trespasses, not indeed by supe- 
rior knowledge, but by the characteristic modcia- 
tion of her government. The northern kingdoms 
deserve comparatively little attention, their rulers hav- 
ing ki general given their thoughts much more to war 
than to discussions of inteinal policy. The same 
thing was long true of a country where the com- 
mercial interest has at no time been very consider- 
able ; the personal will of the Sovereign, and the in- 
fluence of the Nodlessc, having afforded the grand 
rahons determinantes for public measures. Still the 
history of France is not without traces of the effects 
of mercantile prejudices: among other regulatiqH 
of the kind, there formerly existed several for the 
purpose of favouring linen raai ufactures instead of 
cotton, because flax was a home product, while the 
purchase of cotton carried money out of the coun- 
try. 

At last, it was found out by some Frenchmen of 
greater sagacity than the rest, that cotton might be 
safely admitted to entry, the money required to buy 
it proceeding necessarily from the employment of 
French industry in some shape or other. But the 
extent of popular prejudice was most singularly ex- 
emplified at the time when it was proposed to per- 
mit the unrestrained use of tailes peinttSy or printed 
calicoes : every town that had a chamli^r of com- 
merce remonstrated against it. A deputation sent 
from Rouen affirmed, that ** the proposed measure 
would throw its inhabitants into despair, and make a 
desert of the surrounding country.'* Lyons, the 
centre of the silk manufacture, declared that the 
news had spread terror into all its workshops." Toura 
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Ccmmeree# ** foresaw a commotion likely to cause a convulsion 
the body politic;" Amiens asserted that “ the 

J )ropoBed act would become the tomb of the manu- 
acturing industry of France and Paris declared 
. that her merchants came forward that they might 
* bathe the throne with their tears." The Government, 
however, stood firm, the duty on printed calico was 
withdrawn, and the Inspector General of Manufac- 
tures ventured some time afterwards to challenge the 
authors of these eloquent effusions to compare their 
redictions with the result. Will any of you/' 
e said, ** deny that the manufacture of painted 
calico has been the cause of giving a vast extension 
to the industry of the country, by employing a 
number of hands in spinning, weaving, bleaching, 
and printing i Look only to the branch of dyeing, 
and say whether this change has not done moi'e for 
it in a few years than other manufactures would 
have accomplislicd in a century/’ Say, Traitc 
d! Economic Polilique, Book I. chap. xvii. ^ 

In some countries Government goes much farther, 
and still acts in a commercial or manufacturing ca- 
pacity, notwithstanding all the admonitions of poli- 
tical economists, or the more home felt lessons of 
experience. The Austrian Government conducts 
tlic gold and silver mines of Hungary, and to so lit- 
tle account, that the profit realized from these splen- 
did establishments does not exceed a few thousands 
a-year. (See Dr Clarke’s T^aveh, Vol. I V.) So lately 
as last summer (June 1617), the French Government, 
desirous of laying in a stock of corn for Pans, ob- 
tained a loan of money, with which they made pur- 
chases ill tiie various markets both m and out of the 
kingdom. The result was most distressing ; the price 
of coni rose from SOs. to IQOh, per quarter. The peo- 
ple in the provincial ton ns became apprehensive of a 
scarcity, and though in general submissive to a fault, 
attempted at Rouen, and other places, to impede the 
course of the market, and to prescribe a limit to the 
price of corn. The alarm once given extended through- 
out all Europe, and gave occasion to a sudden rise, as 
may be seen by a refeiencc to the corn prices at the 
time in London, Amsterdam, and Ilambui gh. Nothing, 
therefore, is more impolitic than the interference of 
the public treasury with markets, however good the 
motive ; a truth which has been so thoroughly felt 
in England as to prevent anything of the kind dur- 
ing the last twenty-five years ; Government having 
confined itself, in seasons of scarcity (os 1793, 1800, 

1 8 1 0), to grantingan extra bounty on tlie import of corn. 
Mollified We arc next to advert to the mercantile system 
state of the in its most limited sense, in the shape which it now 
Mercantile bears, after all the modifications of the experience of 
ystem. ^ century and a half. The predilection for the iir- < 
port of ‘‘ hard dollars" has disappeared among a 
portion of the public, particularly since making the 
discovery that bank paper can be made to answer 
the purposes of gold and silver. But even these 
persons are far from admitting the doctrines of 
political economists in all their extent; they still 
cling to the notion that we should discourage the 
import of foreign produce whenever a corresponding 
commodity can be rdised at honye ; that we should 
impede or even prohibit all foreign manufactures ; 
and that we should not scruple to encourage certain 



fabrics of dur OWn ])y bounties. Such is still tha 
creed of the gteBt mojoritj)^ of our merchants and ' 
manufacturers ; such was, till within these few years, 
the creed of our Ministers and Presidents of the 
Board of Trade. It proceeds on the plausible idea 
1hat we cannot provide too much employment, and 
that our people would be in danger of tailing short 
of work were we to purchase finished articles at the 
hand of foreigners. But there is not in the natural 
course of things any such deficiency of labour as to 
make it necessary or even expedient for us to turn 
things out of their regular order, for the sake of giv- 
ing employment to our population. Providence has 
evidently ordained that industry should be at no loss 
fbr olnccts ; the interruptions to its peaceful course 
arise from our own wayward policy, from ogr re- 
straints, prohibitions, and, above all, from our sud- 
den changes from war to peace, and from peace to 
war. These arc tlic true caiisos of such scenes of 
embarrassment and bankruptcy as we witnessed in 
1793 at the close of profound peace, and as we now 
unhappily witness at the end of a long continued 
war. 

Equally erroneous is the notion, that it is more for 
our interest to send abroad manufactures than raw pro- 
duce or money. If you grant a bounty on an export, 
you do nothing more or less than bribe a foreigner to 
make a purchase from > ou ; you withdraw from its na- 
tural destination a portion of your capital and labour ; 
for the sake of extending one branch of business, you 
w'eaken your means of competition in others. The 
money so long paid in the shape of bounties on one 
of our mo^t popular exports, we mean British linen 
under Is. fid. a yard, is a public Joss not only to the 
extent in question, but to twice or three times that 
extent in indirect injury ; it has witJiheld the indus- 
try of our countrymen from other lines which they 
might have prosecuted without a premium, and in 
which they would have had no occasion to dread the 
rivalship of their neighbours. 

Mr Hume has justly remarked, that in a question 
of personal right, the perceptions of a half-educated 
man may be sufficiently sound, but tliat the case is 
very different in regard to matters of general policy, 
where the real is often different from the apparent 
result. Now', this state of half knowledge has been 
the origin of almost all our mercantile miscalcula- 
tions; we have lii>tened to firbt impressions, and 
have not scrupled lo give them a practical opera- 
tion by acts of Parliament, without ever considering 
that the remote consequences would be injurious to 
ourbclvcB. 

To what fatality is it then owing, that, in this 
mighty commercial country, the public should still 
be so far behind hand in the knowledge of the 
principles of trade? Unfortunately these doctrines, 
though closely connected with the national prospe- 
rity,' have never formed an object of attention at the 
English Universities, and but indirectly and imper- 
fectly in those to the northward of the Tweed. Add 
to this, that most of the works hitherto published on 
Political Economy, are written in an abstract, unat- 
tractive style, fatiguing the attention of the reader by 
a long scries of reasoning, and seldom relieving him by 
diversity of subject^ or by the introductioa of practi- 




Coyqjiyi cal ntustreUo^b pubtio is' still in want of a 
work which Contoy the liberal doctrines of 

the philosopher'^ the plain language oF business, 
and support the coarse of reasoning by an appeal 
to facts familiar to the mind of the merchant. Our 


limits do not by any means admit of our supplying 
this deficiency, or of bringing forward the argument 
necessary to erect a structure of Conclusive reason* 
inj^ : they have enabled us only* to state some of the 
more important results, to which we shall now make 
a few additions. 


Farther Ex- discharge from our minds all that 

position of has been said aiid all that has been written in regard 
the true to the greater relative advantage attendant in trad- 
Prindples of j|,g particular commodity: we may 

ommcrce. profits are much more on an equa- 

lity than is commonly supposed ; that no one would 
long be a dealer in tliat which did not afford him 
advantage, or remain a stranger to that which tvas 
throwing an extra gain into the pockets of liis neigh- 
bour. The same rule is applicable in a n.itional 
sense, the traffic in one commodity being either di- 
rectly or indirectly as productive of profit as in 
another. Even foreign articles of luxury should not 
be discouraged, since the money required to pay for 
them must be previoubly raised by the employment 
of British industry in some useful manner. This 
afford^ a new proof of tlie fallacy of first impressions, 
and leads to the grand practical conclusion of allow- 
ing people to “ buy commodities wlierever they can 
be got cheapest, Without seeking to favour home 
produce above colonial or colonial above foreign.” 

Merchants should pobsess unrestricted freedom 
not only in regard to the articles they deal in, but 
in respect to the time of keeping them back or 
bringing them to market; — and this not only from 
the general title which every one has to the manage- 
ment of his own property, hut from a conviction 
that whatever benefits the individual will be pro- 
ductive of corresponding benefit to the public.^ This 
is a point of the labt importance, as reconciling the 
lower orders to a variety of unpopular employments 
of capita], such as buying up goods to be ware- 
housed, and not brought to market till prices are 
advanced. Take, for instance, the capitalist who 
buys 1000 hhds. of sugar on its arrival from the 
West Indies in August, for the puiposc of selling it 
in the succeeding March or April, such a transac- 
tion is of use to oil parties; affording, in the first 
. instance, a customer for the planter or planter’s cor- 


commission chiir;£ed^by such persons is small, tbeit Commeres. 
dispatch extrooldinary ; capital does not remain 
locked up in thehr hands, and goods find their way 
to the market whenever prices are encouraging, 
that is, whenever the oonsumers are in want of them ; 
they are withheld only when the market is glutted, 
and when to force ^es would be productive of 
eventual injury to the buyers themselves. The doc- 
trine of the happy medium is nowhere more appli* 
cable than in commerce : if you reduce prices for 
one season under what is necessary to indemnify the 
producer, you discourage production for the next, 
and you expose yourself to the hazard of a dearth! 

Monopoly is now generally admitted to be highly 
impolitic ; no new grants of the kind have been is- 
sued among us for many years, and every renewal of 
the charter of our principal existing association, has 
been marked by a diminution of its restrictive cha- 
racter. The public are now aware that a privileged 
company cannot make its purchases abroad on better 
terms than individuals, and that the chief operation 
of the privilege is to enhance the sale prices, or, in 
other words, to put money into the hands of a few 
at the expence of the nation. They are farther 
aware that the concerns of a large corporation can- 
not be managed with the minute economy and vigi- 
lance of the private merchant, and that its grand ad- 
vantage lies in tlie intelligence and dexterity acquired 
by the transaction of business to a large extent by 
one cstabli^hmcnt ; an advantage of great import- 
ance, but which has nothing to do with the posses- 
sion of exclusive privileges. 

It is now about thirty years since the conclusion 
of our well known commercial treaty with France ; 
a treaty which many on both sides of tlie channel 
were inclined to think particularly advantageous to 
us, and which certainly afforded a grand object of 
declamation to Bonaparte. The fact, however, is, 
that such treaties are good only in as far as they 
give general confidence to the merchants of both 
countries ; whenever they go farther, and interfere 
by specific provisions, they are infallibly pernicious, 
and not the least so to tlie apparently favoured na- 
tion. It is a symptom of some promise in the pre- 
sent day that, though backed by all Europe, our 
ministers did not, in the treaties of either i814< or 
181 . 5 , go the length of imposing any restraints on 
the trade of France, but left things to their free 
course, subject only to such restrictions as might be 
deemed indispensable by cither Government for the 


respondent; a depository for the public during the 
.season that the article ought in great part to be 
stored up ; and finally a seller, at a time when, with- 
out such deposits and such forthcoming of supply, ihc 
price might have become exorbitant, and might have 
continued 40 until the arrival of the next year’s crop. 
How applicable are these arguments to the most ob- 
noxious of all traders, — the engrosser of corn ! 

The more we study the natural progre* k)i‘ com- 
merce, the more we shall be satisfied of the expedi- 


protcction of particular branches of manufacture. 

The final conclusions to be drown from the prin- 
ciples of commerce are of the most comprehensive 
and bcneficicnt nature. They teach us that every 
nation findsS its account in the prosperity of its 
neiglibouis ; that it would experience a correspond- 
ing suffering from their decline ; that to aim at en- 
grossing more trade than naturally Jails to our sharcy 
is sooner or later injurious to ourselves; and that 
war, even when successful, is attended with the 


ency of leaving all its various agents to their un- 
controlled management. Business then divides itself, 

E articularly in a large city, into a variety of separate 
ranches, each of wmich may be carried on to a sur- 
prising extent by separate establishments. The 


most serious losses. War turns to waste a large 
portion of our productive means; it leaves us op- 
pressed with a ruinous burden# in peace; it impedes 
the future extension of our exports, for the injury 
done to our neighbours recoils on ourselves; in 



WU M E U 


Comm w> thorty it is so tepAete with jevil to the public and in- 
dividuals, as to be' justifiable only in an extreme case, 
^ such as the defence of national independence or the 

overthroiV of a tyrannical usurper. 

Piinciplef of In point of knowledge of the great doctrines of 
Commerce, political economy, Germany, or, to speak more pro- 
dentwd'ra Protestant part of Germany, in particular 

the Conti. Saxony, may be ^d to take the lead of other coun- 
nent. tries on the Continent. The Dutch, however exem. 

plary in their practical legislation, have little turn 
fbr speculative reasoning ; the French have not pa- 
tience to follow through itb various links, a chain of 
philosophical deductions, but their admiration of 
whatever is humane or libcnil, makes them wonder- 
fully delighted with the brilliant conclusions of the 
science. They have the advantage of possessing 
in the work of Mr Say, already referred to, the 
best arranged general treatise that has hitherto 
appeared on the subject ; and they are by no means 
ill prepared for a veiy cxtcij'^ivc application of 
political improve ment^ ; hucli ab the abolition of 
privateering, the repeal of ail Iieavy duties on fo- 
reign goiuU, and the substitution of inland taxes 
for those custom-house imposts which impede the 
free communication of nations The rest of Kuiope 
is so much in the dark, in legard to the gieat tiulhs 
of political science, ns to sec merely through the 
medium of local govc'rnment^ : this is the case even 
in Italy, although that country can boast individuals 
of some note among the writers on the principles of 
commerce, and the reflecting turn of the people is 
favourable to such investigations. 

Unlortunately, the condition of most countries, 
but particular!} of Jlntain, is adverse to the bpeedy 
application of these eimjilc and benthcent prin- 
ciples. Particular branches of trade arc loaded 
with taxes which Cdiinot he recalled; capital is 
invested in munuiactnies raised by means of boun- 
ties, which, howevci impolitic, ought not to be 
suddenly withdrawn , while, to throw open our ports 
to the unrestrained impoit of foreign merchandise, 
would lead to a geneiaJ derangement of industry, 
unhlted as we at present are to withstand the cheaper 
labour of the Continent. It was admitted by all par- 
ties in Parliament in a late memorable debate (^I3th 
March 181 7 )» that “ unbounded freedom in trade 
was our true policy but it was urged, that to re- 
sort to (sUch a course would overthrow too many 
private interests, and raise too general a clamour, to 
be practicable for many years. All that can be done 
in this enibarrabbing situation is to acknowledge the 
true sjl^stem, to approximate to it gradually but sure- 
ly, to renounce the errors of our ancestois, and, iii 
point of taxation, to impose duties merely for tlic 
purpose of revenue, never with the view of encourag- 
ing any particular branch at the expcnce of anotfui. 

II. Having thus briefly stated the general doctrine 
of Free Trade, we shall proceed to the practical to- 
pics which wc proposed to discuss ; beginning w ith 
the consideration of the average frofit of capital em- 
ployed in trade. 

I^ofiuof 1 . It is commo!> to estimate the emoluincrt of 
Trade, ^ wholesale businebs m Britain, in a small esta- 
blished concern, at 10 per cent, on the capital; 


moderate colcnUtom will qualify tliis by calling 
it between 8 and 10 per cent,; but they who are 
at great pains to take every thing into the ao 
count, and to enumerate a vaiiety of petty de- 
ductions which escape the sanguine reckoner, will 
find that in a large concern 7 per cent, is in general 
the extent of the clear earnings ; leaving only per 
cent, above that which has been the current rate of 
interest during the last twenty-five years. Mercan- 
tile profits are subject to a variety of unforeseen de- 
ductions, originating partly in an accumulation of 
petty expences, but more, at least in business of 
long credit, from deficient payments. The latter 
are technically called bad debts, and almost always 
exceed the anticipated amount, in consequence both 
of the sanguine temper of our countrymen, and of 
the actual capital of the buyers being much inferior 
to its appearance. Secrecy, both as to property and 
annual profit, is considtred a first rate point among 
mercantile men ; to the latter there can be no objec- 
tion, but the conceaimtnt of the amount of capital, 
and the almost invariable conbequence, its exaggera- 
tion, is productive of very pernicious effects. It is* 
founded partly on the general vanity, and more, 
perhaps, on an expectation of direct advantage from 
the command of credit. But were the practice of 
transacting with ready money to become general, a 
merchant would have no greater motive to be thought 
in affluence than an individual in any other line. Be 
this as it may, the fact ib, that the clear profits of 
trade, whether home or foreign, whether mercantile 
or manufacturing, whether retail or wholesale, arc 
gieatly below what the world imagines. Many hold 
a contrary language with regard to trade in general, 
but few do so in respect to their own particular bu- 
siness, “ Ours,” they say, “ is of hmirccl emolu- 
ment, but other lines are very different, inasmuch as 
they admit of speculation and of higher charges.'* 
Whoever takes the trouble to question men in almost 
any husincbs or profession, may reckon on receiving 
a succession of such answers,— answers not suggest- 
ed by d wish to deceive or to conceal the profits of 
the individual, but originating in the general dispo- 
sition to take the owne igi/ofum pjo magnifito, Wc 
dwell on this point from a desire to conect, as far aa 
our influence goes, the pievalence of existing errors, 
and prep'll e our countrymen fbr the adoption of that 
patient and pains- taking couise which waa the basis 
of the prosperity of our ancestors, and which alone 
can extricate ns from our piLsent embarrassment. 
Some years ago, such language would not have been 
listened to ; our minds weie kept in a ferment by the 
fluctuations of war , property, whether in land, houses, 
01 merchandise, had obtained an unexampled value ; 
the majority of the posseshors considered themselves 
the masters of assured foi tunes, and never doubted 
that the general enhancement wa^ in evidence of 
augmented national wealth. 

Now that wc have gained eveiy political object, 
and that we know to our cost how far we are from 
enjoying internal prosuerity, wc are more disposed 
to give attention to the monitor who recallb the al- 
most antiquated maxims of fndu^^try and economy, 
and who tells us, that, though wc surpass our neigh- 
bours in activity and combination,, we have IPUch to 
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t'ornintrev* learn from bo& in point of caution in enter- 
uprise, and of mediation in expenditure. 

We are next to see how far these opinions arc 
supported by official documents. The returns for 
the property -tax have of late afforded considerable 
means of ascertaining the circumstances of persons 
engaged in trade. If it be objected that many, per* 
eons have not made a fair return, we may rejoin that* 
on the other hand, a number chose to conceal tlieir 
disappointments from the world, and to pay tiie tax 
on an income they bad not realized. The total 
number oi' familm deriving an income from trade, 
manufacture, and professions, in England, Wales, 
and Scotland, is about 160,000: 

120.000 of these returned their incomes under 
L. 150 a-year. 

40.000 were above L. 1 50 a-y car ; and of these 

3800 declared their income to exceed L. 1 000 a- 

ycar. 

Now, let any of our readers compare this state- 
ment with their previous ideas of the mercantile 
wealth of Great Britain, and they will bring to mind, 

' if we are not much mistaken, an impressioju that the 
number . of rich mercliants througliout the empire 
greatly exceeded 3800. The total sum paid as pro- 
perty-tax under the head of the ** profits of trade, ma- 
nufactures, and professions," for 1814, was somewhat 
under 3^ millions, a sum certainly not to be paralleled 
in any other country, but falling considerably below 
the anticipation of Mr Pitt when he first introduced 
the income-tax so long ago as 1 738. 

We have naturally a strong disposition to contem- 
plate the past or the distant through a magnifying 
medium, and to believe whatever the confident as- 
sertions of others, or the love of wonder in ourselves, 
suggests with regard to reported wealth. Hence 
the allegations so confidently brought forward in re- 
gard to the riches of ancient cities ; hence the no- 
tion generally entertained with respect to the rapi- 
dity of fortune-making in our foreign settlements. 
India has long been proverbial in this re8pe(!t, and it 
requires much more than the usual stock of informa- 
tion to discover, that if we make allowance for deaths 
and disappointments from A^anous causes, tlie pri*- 
portion of those who succeed in that country is not 
greater than at home ; aud that a iortunc, when it 
does happen to be made, is tlie rcvsult of the length 
of time, of a habit of saving favoured by exemption 
from the expence of a family, of rare political con- 
tingencies, or, finally, of unusual oj^portunilies con- 
sequent on the mortality of competitors. In point of 
trade few countries are more limited than India. In 
the West Indies, the field of industry is wider, par- 
ticularly for planters, but the ratio of emolument has 
certainly not been greater, taking the whole of the 
lost twenty years together, than in Great Britain. 
In support of these assertions, we appeal not to the 
young beginner, entering with sanguine hopes on his 
career, nor even to him who is advanced hi V-way in 
the eager pursuit, but to all who have passed a 
length of years in these countries^ and who possess a 
sufficient share of reflection to turn their experience 
to accoilht, by making a deliberate survey between 
the mother-country and her settlements. Particular 
instances may be given of the acquisition of mer- 


cantile fortuneg tvm in the last ten ot twelve yearsi Cmrmeim 
partly 4n India; and partly in Canada ; but theae 
have been rare, and the result of peculiar circum- 
stances. Equal judgment aud exertion have cer- 
tainly been possessed by many merchants in the 
West India, American, and Continental branches ; 
yet, we believe, that the whole list of these houses 
niay be fairly challenged for an example of the rapid 
acquisition of fortune since the peace of Amiens^ 

Another point in which a similar delusion prevails, 
relates to the effects of war, particularly that of 
179d ; a war in which we still believe ourselves, and 
are believed by foreigners to have engrossed and ab- 
sorbed the commerce of the world. A reference, 
however, to official documents will show that the ex- 
ports and imports of the most boasted years of the 
war in question, were below the peace year 1802, 
and even below iliose of our late years of suffering. 

The flag of our enemies was indeed expelled fron: 
tlie Ocean, but the greater proportion of trade pass- 
ed into the hands of neutrals: and, when in 1808, 
we took it out of their possession, we were taught, 
by dear bought experience, that war, under any cir- 
cumstances, is adverse to commerce. 

These observations must be understood not as in- 
tended to depreciate the value of commerce, or to 
damp the hopes of eventual success. They show 
indeed, that the ratio of profit is generally 
but they afford the consolatory assurance that mer- 
cantile concerns may be carried to a great extent, 
and that the amount of gain may, in process of time, 
bo rendered very considerable. This leads us to ad- 
vert to a matter of great interest to us ns we now 
stand, relatively to the rival countries of the Cemti- 
nent. It is a maxim, that commercial establish- 
ments, whether in the mercantile or manufacturing 
line, sliould be confined to a few objects, and con- 
ducted on a largo scale. It is by this only that the 
task of individuals can be simplified ; that employ- 
ment can be subdivided ; that work can be put 
quickly througli bands, or that we can provide on 
the spot a supply of the various and indispensable 
requisites of business. A large establishment affords 
the means of employment to every kind of capacity ; 
in fact, the duty is so facilitated as to become, in 
many cases, a mere routine ; while tlie more intelli- 
gent and attentive Avorkmen act as superintendents, 
the mass ot the unambitious and unthinking are oc- 
cupied with tlie detail. It is owing to this process 
of subdivision, and to the relative magnitude of the 
London workshops, tliat . many articles can be sup- 
plied in our metropolis as cheaply as in the provin- 
cial towns, where labour is 4^0 per cent, lower ; the 
same rule accounts for the charge on the transaction 
of business by merchantB, accountants, attornies, no- 
taries, and agents, being less heavy than might be 
apprehended from the enormous cxpence of living in 
London. Similar results take place in regard to 
manufacture in favour of such towns as Birmingham, 

Sheffield, Manchester, Leeds ; and it is to this, more 
than to any other cause, that we owe our ability to 
compete with the cheaper labour of the Conti- 
nent. • . 

2. This analysis of the profit of trade leads us to say Speculatisn 
a few words on a topic which has hitherto been very defined. 




e'b'if 'M'k* ,c.'£ 







Comvfioceik generally mininderatoodi we mean the profits of spe- 
eolation. That term is confined, by politico-econo- 
mical writers, to the purchase of an article at a given 
time, with profit. Among men of business, however, 
this expression has a much more extended significa- 
tion, and is applied, generally, to incurring extensive 
hazards of any kind in the hope of extensive emolu- 
ment ; in short, to whatever is foreign to the proper 
business of the individual, or beyond the control of 
common rules. It is to such undertakings that vul- 
gar credulity ascribes extraordinary profits; and even 
well informed men are apt to give way to the asser- 
tions so confidently made, of vast occasional gains in 
this line of business. Dr ISrnitli hiiuself, after re- 
marking (Wealth of Naiiovs, Book I. chap. 10.), 
that to make a fortune in a regular line com- 
monly requires a long life of industry and fru- 
gality, adds, no doubt on the faith of repeated 
assurances from mercantile friends, that there are 
many examples of fortunes realized by speculators 
in the course of a few years. Now, the men who 
embark in speculation arc, in general, very loose 
accountants ; their estimate of profits applies to the 
^ross, never to the nett return ; besides, they are al- 
most always adventurers, and adventurers have sel- 
dom been noted for the observance of truth. Their 
favourite season of activity is a time like that of 
1808, when the sudden stoppage of ordinary inter- 
course caused a rapid fluctuation in the prices of 
commodities, and when the regular merchants witli- 
draw from the scene. Now, what sober estimate 
can be formed of loss or gain in such a chaos? Add 
to thi.«i that these men trade almost always on cre- 
dit, and in need of all the support wliich flattering 
representations, and rumours of sudden profit, can 
give them. All tlicse reasons seem to justify a deli- 
berate inquirer in doing what is very seldom done in 
such occasions, we mean in withholding his belief 
from the confident allegations of speculators, so long 
as they are not supported by collateral evidence. 

Our opinion is, that, instead of the large profits 
commonly ascribed to this coarse of trade, it 
will be found that the individuals concerned in it 
experience little else than disappointments, and 
maintain a perpetual struggle to keep up a fair 
appearance to the world. This opinion is founded 
partly on a knowledge of the actual career and cir- 
cumstances of speculators, but more on the well 
known fact, that almost every line of business is in 
the hands of established merchants, who, of course, 
are too vigilant to overlook the opportunity of emo- 
lument, and who have much better means of infor- 
mation than temporary interlopers. Still, should 
there remain doubts as to the accuracy of ou? 
opinion, the question may be brought to a point by 
a reference to the account-books of any given num- 
ber of celebrated speculators : their affairs end al- 
most always in bankruptcy; theii papers continue 


open to accoBi for years in the hands of Aeir solicit CommaEci 
tors or assignees ; ohd we are much mistaken if an 
inspection of them would show, in one case out of 
ten, that the parties had at any period succeeded in 
making their boasted profits. 

We have been induced to dwell the more on the its pornid- 
boasts of speculators, because they arc productive ofous Effects, 
the greatest mischief in unsettling persons in business, 
particularly young men, and in making them look 
on their proper line with comparative contempt. It 
w'ould be endless to attempt an enumeration of the 
various ways in which the rage for speculation has 
brought misfortune on our merchants and manu- 
facturers. The opening of a new country, such as 
Buenos Ayres, Brazil, or Caraccas, has led to the 
export not only of a prodigious overstock of mer- 
chandise fitted for the countr}^ but of many arti- 
cles totally unsuited to the climate and habits of 
the people. * 

Again, when the late war was drawing ^o %closc, 
goods, both colonial and manufactured, were poured 
into the Continent of Europe, as if the market were 
inexhaustible, and as if the calamities of war had 
produced no decrease of disposable capital. At 
home, also, vast sums have been lavished in build- 
ings, in mines, manufactories, and other establisli- 
ments which never had a lair prospect of success, 
and owed their origin to the sanguine imagination of 
one projector, and the credulity of another. 

TJie result of all this is, that hitherto our trading 
concerns have been very frequently mismanaged; 
that a great deal of property has been wasted by the 
inexperienced and sanguine ; and that those who 
really expect to succeed in business must lay their 
account with submitting not only to a deal of labour, 
but of self-denial, in resisting the temptation of flat- 
tering projects, out of their own line. Wliat a be- 
neficial result would be produced were young 
merchants to adopt it as a rule not to listen 
to the ardent suggestions of persons of their 
own time of life, but to recur, on every question 
of consequence, to the advice of their seniors ; of 
men who have had to make their own way in the 
world, and who, without perhaps possessing tiie ad- 
vantage of education, or the talent of moulding their 
reasoning into the form of general principles, will 
still be found safe counsellors in the practical part of 
the business. li' the result of their admonitions be 
to abridge some of the pleasing illusions of the mer- 
cantile beginner, is it not better that the true nature 
of his prospects should be made known to him in llie 
early part of life ? A deduction from anticipated 
enjoyment is a trifling sacrifice in comparison with 
the distress produced by failure in latter years, when 
the individual is less able to contend with difficulty, 
and has probably to provide for a family. Let any 
one extensively acquainted with mercantile men, call 
to recollection the situation of the majority of his 


* Elegant services of cut glass were seftt out to men accustomed to drink out of a horn or a cocoa-nut 
shell ; skates were forwarded to a country where ice was unknown ; and tools with a hatchet on one side, 
and a hammer on thf* other, to break the rocks, and cut the precious metals from them, as if the inhabitant 
had merely to go to the mountainSi and cut down gold and silver by wholesale.—- A/atve s Travels to 
Brazil. 



S80 


COMMERCE. 


Commerce. 


Effcrts of 
Trade upon 
Individual 
ViewB of 
'National Fb< 
licy. 


personal friends during the last twenty years, and 
say, whether any degree of self-denial would not be 
preferable to that succession of disappointments, 
anxieties, and losses, which have baffled the exer- 
tions and broken the spirits of so many meritorious 
persons. 

The country in wliich trade has shone forth in all 
its splendour, where it has been cultivated without 
the support of arms or prohibitory regulations, where, 
in short, it has developed its beneficent tendenc y in 
all its extent, is Holland. If we look to the e.irly 
enterprises of the Dutch, we find them enabled by 
the power of their productive industry to asscTt iheir 
independence at home, and to assail tiieir iMieinies 
in the remotest part of their empire. 'J’he l*ortu- 
guese in the east, and the Spaniards in the wlfI, were 
each found une(|ual to the task of resisting these 
Kcpublicans: u proud stand was made by them 
against the navy of England, and they did not lull 
into despair even when assailed by our forces in 
conjunction with those of France. Afterwards, when 
liappily restored to our alliance, and when they con- 
curred and cooperated with us in the great struggle 
against Louis XIV., it is surprising how large a pro- 
portion botli of troops and subsidies was lurnished 
by this apparently inconsiderable stale, “ No coun- 
try,” says ISir William Temple, “ can be found where 
KO vast a trade has been managed, yet the inhabi- 
tants have no native commodities towards building 
vessels, and liardly any that are considerable ibr 
traffic with their neighbours. Holland is grown 
rich by force of industry, by iinjnovcnn'nr and ma- 
nufacture of foreign grow^ths.” l^rocoeding to spe- 
cify more particularly the ciiuscs of tliis mercantile 
prosperity, Sir William enumerates “ th(’ easy com- 
munication of water, particularly by the Khine and 
Maese ; the security of property ; the iindhstiirbed 
liberty of conscience, and the progressive influx of 
people persecuted for their religious opinions in 
rlanders, England, France, and Herinaiiy.” Such 
were the original causes ; those of subseciuent ope- 
ration were the “ general habit of industry and eco- 
nomy ; tlie formation of canals; ilie in.-*ritulion of 
Banks ; the low interest of mom y ; the exemption of 
trade from imposts ; the appropi iaiiun of paitieiilar 
towns to particular branches of bu .ines.^ ; aj)j)iiea- 
tion to the fisheries, and (wliat lie regrets iiiucli 
should not exist in I'mgland) the |)ractice of keeping 
an official register of all purchases of |)ro|)< ity a 
practice introduced into Hidlaiid and Inlanders in the 
reign of Charles V. to the incalculable convenience 
and security of money traiisaelions. 

3. We are now to say a few vvc'rds on a dilh rent to- 
pic, — the elfeets of trade in forming the character 
of individuals, a mailer ol no little iinportanci' in a 
country like ours, w here merchants both constitute so 
large a portion of tlie eomnumily, and exercise such 
influence on the proceedings of Ciovernnuwt. The 
mercantile character l»as a number of gooil points, 
being exempt from the vacuity and indecision so 
frequent in fashionable life, as w'ell us from the va- 
rious vices consequent on the habit of idleness, and 
which are so strikingly exemplified in the gaming 
and libertinism of the French nielropolis. Whatever 
good IS produced by continued activity and by a 


pointed attention to the specific ol^ects of one’s oc- 
cupation, may be confidently looked for among com- 
mercial men ; with the farther advantage, in large 
concerns, of an exemption from petty jealousies and 
invidious interferences. In such cities as London 
and Amsterdam, merchants become aware, less by 
a process of reasoning than by the continued result 
of experience, that the field is ample for all; that 
the priisperity of one is very far from impeding that 
ofoihii^; and that when disappointment and fail- 
ure occur, thei‘- origin is lo bo sought in a very dif- 
ferent cause from competition. Here, however, we 
must close our encomium ; and, in the spirit of im- 
partiality, proceed to exhibit the opposite side of the 
pieUire. The merchant’s knowledge is particular, 
not general ; he obtains a habit of understanding in- 
dividual character, and a dexterity in managing his 
ow n affairs ; hut he lias not, and cannot, from his 
course ol occujiation, acquire the power of reason- 
ing conii>rehensivtly on the interests of trade. He 
is, accordingly, a very unfit adviser, or even referee, 
for a minister or legislator ; being accustomed to 
draw his deductiems IVom his own particular branch 
of business, or apt, if he go out of it, to form n hasty 
jiulginent from first impressions. If he observe in 
war a tendency to raise prices, or to invigorate par- 
ticular lines of trade (such as sliip-owning or insu- 
rance), he will probably be led to the general inl*e- 
reuce, that, to a maritime country, w^ar is ad- 
vantageous. Our last contests having been at- 
tended with the undisputed command ol the ocean, 
nothing more w'as reijuired to satisfy the majority 
of merchants that our mercantile marine was in a 
state of e(|ual ascendancy: tliey took a la Iciite 
tlie custom-hou.^e rcj)orts of our annual exports, 
without observing liow' much was to be deducted 
for the [irogressive depreciation of money, or hovr 
surely we w ere hiyorig the foundation of foreign ri- 
vakship, by submitting to enormous taxation, and a 
consequent enhancement of provisions and labour. 
Again, when in 1807 the long continuance of war 
had given a serious wound To our trade and naviga- 
tion, a majority of the merchants ascribed it not to 
tlie true cause, but to tlie undei mining competition 
of the Aniericans. Their range ol nfleelion w;is 
not such as to enublc them to perceive that, by over- 
turning the prosperity of the latter, we should sap 
the foundation ol oar own ; and tliat every million 
which we j)revented our Transatlantic neighbouiB 
from adding to their capital, w as so much w'itlidrawn 
from a fund devoted to ihe increase of the produc- 
tive indiislry of Britain. Hence our unfortunate 
Orders in Council ^ the main cause of tlie overthrow 
of our exchanges w ith tlic Continent, of the increase 
of our exjienccs in Spain and Hermany, of our war 
wiili the United States, in short, of the long conti- 
nuance of our sufferings since the peace. Can it be 
necessary to add more to demonstrate the impolicy 
of being guided in general questions by mercantile 
men ? Let them confine themselves to the sphere of 
practical exertion ; a sphere sufficiently wide to gra- 
tify the most ardent or patriotic, assured, as they 
well may be, that it is not only t<!ie road to individual 
w^ealth, but the means of furnisliing a most ^jtfectual 
addition to the stock of national power. 
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#Wide lihal^ adoptfon of the plan 
^i*f of ooiteall whblesate biHi^te ready money, and 
onoiig Cw- ^•^jS^hnlent of that tiftbit of Jong credit which. 

* . Ptftftytf K )k> unguardod enterprise, and has (or flo 
the principal cause of crowding the 
'ooiumns oPour Gazettes. Hopes of a change in this 
rospO^ naay now^ be^onfidcntly- entertained,, partly 
plenty of money consequent on a 
st«^,^p^dtie, andmQu;e from the general conviction 
of th#)impoUcybC‘iin^^ the rate of interest by 
The repeu of the restrictive statutes will probably 
be founded on t partial view of the case, and more 
particularly on^tho desire of enabling landholders to 
obtaia foans, without resorting to the disreputable al- 
ternatii'e of annuities. Its effects in trade have been 
little anticipated, but wc venture to predict that the 
extent of beneficial change will fur outrun the expec- 
tation of the supporters of the measure. 

la order to show the results of long credit, it i$ ne- 
cessary to go u considerable length into practical illus- 
tration, and to apprize those of our readers who are 
not in the mercantile line, of the real situation of the 


manuCheCp^^. lBl,Cofre8pondonta continue towitie^ 
in a 8t^iiL^|j^canfi9i&^, and to call for more gooda, ^ 
which, if'hff bo of a confiding character, will lead him 
to extend ^h0 innual amount of his shijmiei|ts; but, at 
all events, be is obliged to continue a certain supply for 
the sake of keeping up the assortment of stock. Still 
he finds that, year after year, a larger portion of his 
capital remains on the other side of the Atlantic, and 
that his correspondents, however desirous (for we 
by no means put an extreme case), are unable to 
prevent the accumulation of debt, because they are, 
in like manner, left unjiaid by the inhabitants of the 
country. To go to law would be of no avail, since 
it is the policy of almost every govenurt^jnt in a re- 
cently settled country to favour the debtor, and to 
give him the means of retaining capital in his hands. 
Affairs now come lo be serious with the exporter; 
the, manufacturers aiid other creditors cannot or will 
not give farther time, and demand an explanation of 
his circumstances. I'his explanatiorr takes idace, 
and serves to show that tlicir debtor is a man of ho- 
nour, with more jussels than debts ; but the lat^r 
are certain, while the former are at the distance of . 


ma jority of our inauuficturers and export merchants. 
A iiinnufocturer on the present footing receives orders 
in the course of a year from Uventy or thirty iner- 
cantile houses ; the goods to be exported probably 
to the West Indies, the United States, the Spanish 
Main or Brazil ; the understood term of credit four- 
teen months. The manufacturer does not receive 
the orders from abroad ; he has an intermediate gua- 
rantee — that of the exporting merchant. Still the 
risk is considerable, but he naturally hopes for the 
best, f\nd is unwilling to decline an order when it 
comes to him from a quarter ol’respoctability. Now, 
by mercantile respectability, wc must apprize our 
readers that they are to understand integrity, and 
the intention of acting up to ongagenienU ; the 
poWT of doing so, especially at a remote date, is a 
very different question, and is, in general, possessed 
ill a much smaller degree than the public imagines. 
The trader, wliose capital is L. 30,000, will not scru- 
ple to ship goods to the value of L. 10,000 ; first, in 
the hope so general among merchants, of realizing a* 
harulsumc profit ; and next, in the confidence that, 
should the foreign market be dull, and sliould delays 
occur in obtaining returns within the given time, his 
credit will procure him indulgence for several months, 
at the end of which the expected remittances can 
Iiardly fail to arrive. He may, and in general docs, 
go on for several years without much embarrassment, 
recotytng, indeed, less than he sends out, but assured 
that all has been well sold, and cannot fail to ho soon 
realized. He thus goes on, pleasing himself at ever} 
balance of his books with the seeming profit, and on> 
ly regretting that hitherto that profit has not been 
tangible, since it exists only in tl;c shape of a deb:, 
due by his Trans- Atlantic correspondents. He con- 
tinues, however, under a favourable expectation of 
their taking up for past deficiencies ; and Hatters 
himself that the delay that haa hitherto occurred has 
resulted from partial ^or temporary causes. He be- 
gins to find himself somewhat straitened for iUnds, 
but has as yet little difficulty in otitainiog relief from 
a monied friend, or a prolonged credit from the 
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3000 miles. 'J’hc consequence is a grant of time ; 
an allowance to the debtor of two, tlircc, qr i’oui- 
years, to act under letter of licence, in tlie hope of 
making up that which cannot, it is evident, be per- 
formed sooner. This is, in general, both the most 
wise and most liberal course ; still it is not often 
found to succeed, because the fordgn debts cannot 
be realized in climates wliere life is held by so un- 
certain a tenure, where respectable agents are so 
rarely found, where buyers of' goods have so little 
capital, and, above all, wdjcre tl)e Jaw allows so little 
support to the creditor. A few of tlie promised in- 
stalments arc probal)!} made good , hut, in general, 
tlw merchant recognises the impracticability of ful- 
filling the remainder, and finds it eventnally neces- 
sary to submit to the mortification of a bankruptcy. 

Such has been the case of a very large ]n opovtion 
of the mercantile eatahlLsInnents in our outports, and, 
even in London, during the last twenty yiais. ])iv- 
tressing, indeed, has been the catalogue as c\ii)I)il- 
ed in the Gazette, particularly since IS 10; bnt cvcj> 
at present the ))uhlie are not aware of tiic real c\- 
tent of tlie failures, because in many the arrange- 
ments arc private. Add to this, that tJie attention 
of the public is seldom so long directed to one ob- 
ject as to lead to conclusions ol the gein val nature 
now mentioned. 1'iie fact, liowcvcr, is, lliat old es- 
tablishments, v\(; mean houses which go hack for 
Jialf a century or more, are almost ihc only ones 
which have escaped insolvency. Among houses of 
recent origin, what a succession orrailures Inis taktm 
place in Liverpool, Glasgow, ^laiiclu ster, Binning, 
ham, and even in London ! But we forbear to 
enlarge on this distressing picture, and turn for re- 
lief to countries which have been exposed to consi- 
derable shocks, but wliicl) liave never conducted bu- 
siness on the system of long credit. 

If we begin with Holland, wc fuul that bargains Holland .i 
in tliat country were, in its better iluvs, almost al- tJountry 
ways made for ready mom*} , or for so short a date 
as six weeks or a couple of months; profits were^”'* 
small in their ratio, but the quickness of returns 
N n 



Cwumcree, made theiff i^eutually iurge; failures were rate, 
even in bo dis^ruasitig an era as tlie occupation 
of their country* by the French, which began in 
1795, involved, from the outset, a stoppage of 
maritime' intercourse with all their possessions in 
India and America. Tiic consequence of this stop- 
page was a decay of trade, a suspension of various 
uiuJertakings, a scarcity of Work, a miserable dull- 
ness in the sale of goods ; all leading, in the first in- 
stance, to diminished income, and eventually to en- 
croachment on capital ; but, amidst all this distress, 
the failures were surprisingly few,-— fewer, indeed, 
than occur in Britain in any ordinary season. An- 
other exaqjiple, equally replete with instruction, is 
the present state of I’ranco, where, ever since the 
invasion of 1814, there has been very little credit 
given ; and wlierc business has been done for ready 
money from necessity, exactly as it w'as formerly 
done in Holland from choice. Of late years, one 
great misfortane has followed another in that coun- 
try. I’he return of Bonaparte from Elba, the second 
invasion of the allies, the heavy contributions, the 
. ‘expence oi' the Army of Occupation, and, worst of 
all, the bad liarvest of 181 6, seenied to shake pro- 
perty to its foundation. There prevailed, in i'act, a 
general discouragement among the upper ranks, and 
a great deal of wretchedness among the lower, trade 
lacing at a stand, and stocks oi’ goods lying unsold in 
shops or wareliouscs for years ; still bankruptcy was 
and is exceedingly rare. All tliis shows what a sa- 
tisfactory prospect we may anticipate when we come 
the lengtli of transacting the greater part of our bu- 
siness for ready money. 

Beneficial 5. Yet we are far from recommending any law or 

Efftctethat measure to enforce that object; the evident ad- 
of the plan will not fail to secure it? 

Al)olitioii of adoption, whenever wc succeed in obtaining the 

the Usury removal of the grand legal impediment. AVliat, it 

Laws. may be asked, do wc mean by this impediment ^ 
Wc answer, that law which imposes a forced lU 
mitalion on tlio rate of interest. By that law, a 
capitalist is not permitted to take more than 5 per 
cent, interest for the loan of money, whatever may 
be the risk. If he exceed that limit, he renders him- 
self liable to the ruinous penalties of the laws, or 
to all the hazards attendant on a mercantile partner- 
ship, hazards which aft’ect not merely the sum ad- 
vanced, but the whole of his fortune. He is conse- 
quently obliged to seek oilier means of employing 
hiv^i money ; vesting it in tlic public funds ; confining 
it to the discount of the best mercantile bills ; lend- 
ing it on mortgage, and not unfrequently sending it 
out of the country tempted by tlie higher interest 
given in France and other parts of the Continent. 
Now there are. in all mereantile cities, and particu- 
larly in l^ondon, a body of capitalists, who arc too 
well aware of. the hazards of trade to expose their 
•whole property to them, but who would g liiij bring 
forward a fourth, a third, or even a half of it, in the 
hope of realizing an increa'-cd income, and for the 
sake of enjoying that gratilication which attends active 
employment, and the indulgence of hope and prospect. 
Men of business are not capable of absolute retire- 
ment ; the object of their latter years is to lessen 
anxiety, not to withdraw entirely from the scene of 


activity. Tlieir habits, their their Cemmerce. 

tachments, all keep them in connection with 

early friends, and with the Scene of their f^^ons : 

the point, therefore, should be not to ur^ tmqs, os 

the law has hitherto done, to an abrupt det^i^OA 

of mercantile chances, but to enable them to 

nue them in a greater or lesser degree^ as may salt 

their circumstances or individual character. . / 

Such would be the effect of a change in 
the lender. Let us next advwt to the situation of 
the borrower. There is a general disposition in mer- 
chants to carry their business beyond the extent of 
their personal capital, a disposition which has no doubt 
frequently been carried to excess, but which ought 
by no moans to be subjected to unqualified censure. 

No one can pretend to draw a general line of diL- 
tinction between laudable enterprise and sanguine 
specukition ; it must be left to the decision of the in- 
dividual, and of the connections who support him. 

Often will it happen that a man of tjalcnt and judg- 
ment finds his personal funds inadequate to enter on 
the field of fair and legitimate enterprise, or to pro- 
cure him an ade quate share in an established busi- 
ness. We are perl’ectly aware that in London, men 
of this description frequently succeed, in the middle 
or latter part of life, in becoming 'partners in well 
established concerns ; but it is equally true, that 
many of them are doomed to a different lot, and pass 
their life in.uninstructive routine. Counting-hoii^e 
occupation is carried on in coiiipanitive retirement ; 
it presents no opportunities of public appeal mice as 
in the profession of the Law, and years pass away 
witliOLit bringing an individual into notice with 
others than bis employers and immediate connec- 
tions. Hence the imporlance of removing a great 
impediment imposed by our usury laws, the eff’ect of 
which is to prevent the capitalist from coming for- 
ward to the aid of a promising beginner. 

Let us next say a few words on the situation of 
our manufacturers. A disposition to enterprise ex- 
isting strongly among our export merchants ; the re- 
sult is, that business must be done ; and, if jiot for 
money, fur credit ; — on whom shall the responsibility 
Tall ? “ Mot,*' says the law, “ on the capitalist ; ii*lie 
take more than five per he shall subject hinibi lf 
to the penalties of usury, or he shall risk his whole 
fortune by a partnership.” The spirit of adventure 
is not, however, to be restrained ; orders arrive, and 
goods must be .supplied ; the burden of credit is then 
made to devolve upon the furnishers of these goods, 
whether manufacturers or .wholesale venders. It 
w ould be in vain for these persons, particularly the 
former, to urge that it is entirely out of their line to 
judge of the stability of the merchant, residing, as 
lie generally docs, in a different quarter, and con- 
nected with people to whom they are strangers. 

The case is peftmplor}', “ if do net give credit, 
vre must hppljr to others wdio will.” The alternative 
of the manufacturer, or wholesale vender, is then to 
make such additional charge on his goods, may 
prove an indemnity fqr his average loss ; a charge 
amounting in general to 12, 15y‘0r IS^per cent.y and 
wluch^besides its magnitude, has the unfortunate cf- 
fi'Ct of pressing oqumly on the solvent and insolvent 
buyers. How different will be the case when the ca- 
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bommeree, pitalist shall find himself at liberty to stipulate a rate 
bf interest proportioned to his risk ! He will look 
arouod^tha circle of his mercantile friends for a man 
honour and prudence, offer to supply his deficien- 
cy oipeenniary moans, receives silch security as the 
C^e admits of, and bargains, not for a share in the 
adventure, but for aft extra interest, and the repay- 
mi^jt of his money at a iHjmote date. The important 
point once adjusted, what does the merch^iiit do? — He 
goes to the manufacturer, not as at present, to ask 
credit for twelve or fourteen months, but with rcad}^ 
money in his hands. What a surprising difference 
docs this make to the manuilictiircr ! instead of ad- 
ding, and being in fact obliged in .sclf-defoncc to add 
the large sum mentioned above, he sells and sells 
cheerfully at so trifling a profit ns 2^, 2, or pe?‘ . 
cent, for ready money. Nothing can be more errone- 
ous than to suspect a real man of business of aiming at 
a high profit ; security, (piick returns, and exemption 
from perplexed accounts, are his objects ; and, when 
paid in cash, he is saved so much troulile and un- 
certainty, that his demand becomes extremely inode- 
ratu. The maniifactui Lr looks for no otlier indcin* 
nity than, first, a reimbursement of lii.s outlay for the 
raw material ; next, a small consideration for the 
cxpencc of his establishment in rent and salaries, 
and, finally, a still smaller for his personal trouble. 
An enlarged income is, no doubt, his eventual hope, 
but that, he is conscious, must arise not from swell- 
ing his charge, but from exlendiiifr the i^calc of his 
business. Observe the admirable effects of the rea- 
dy-money plan on the progressive ramification of 
business, -r-it affords the manufacturer tlie power of 
purchasing the raw material for ready-money ; ho 
obtains it at a reduced price, exactly as the mer- 
chant obtains the finished article from him ; accounts 
are greatly simplified ; a briskness is given to mer- 
eaniile transactions in all their stages; an important 
reduction takes place in the price of export goods, 
and we become much more able to stand the com- 
petition of foreign manufacturers. It is, moreover, 
no insignificant advantage that our traders are thus 
enabled to know their real situation, and to be 
aware of the linuis of their income, while assured of 
the security of the principal: they thus become 
better calculators, and avoid those expences which 
steal so naturally on the mind of a person accustom- 
ed to view the profits through a magnifying medium, 
and which are one of the great causes of bankruptcy 
being so much more frequent among merchants than 
in the other classes of society. ' 

Among other advantages resulting from the adop- 
tion of such a plan, would be that of saving a tu avy 
expence, incurred at present by many houses in the 
collection of debts. A travelling clerk can Iiani.y 
cost less tiian L. ^00 or li, 500 a-year; and, in the 
metropolis, where such collections are made by a 

S iartncr or principal clerk, a deal of precious time is 
ost repeated calls on the one hand, and on die 
other in expedients to postpone the day of settli*- 
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ment, ,We should nb longer see new establishments CommeiA^^ 
seeking to procure orders by outbidding their neigh- ' 
boors in offers of prolonging credit; andwemight hope 
to witness the gradual abandonment of certain very 
costly, and by no means effectual raetlioda of court- 
ing business. We allude to the habit of expensive 
living as a proof of property, and as a means of at- 
tracting connections. All such expedients are flat- 
tering in the eyes of the inexperienced beginner, but 
their inefficacy is well known to the veteran mer- 
chant, who will not hesitate to declare tJiat were his 
career to be renewed, he would make n poini of 
avoiding them as well as almost all tlic steps so fre- 
quently embraced for the sake of pushing business. 

In the mercantile, as in otJier lines, the means of 
success are few and simple; not easy of attainment, in- 
deed^and requiring, above all, Jong continued perse- 
verance, but less varied and complicated i hah a youth- 
ful mind is apt to imagine. Analyze the true qua- 
lities of a man of business, you will find them reduce 
themselves to fairness, vigilance, and steadiness,— 
fairness, exemplified in declaring his terms at once, 
and in never deviating from an engagement — vigi- 
lance in superintending his assistants, his clerks, and* 
his workmen — and steadiness in following up Ihs 
proper line, year alter year, without turning to the 
right or left in pursuit of speculative advantages. 

These, plain as they are, form the true virtiicb ol' 
mercantile life ; the man who is known to possess 
them will be at no loss for connections, and may 
safely leave to others the task of seeking a repu- 
tation for hospitality by their mode of living, oi‘ 
activity by the frequency of their solicitations, or of 
liberality by an unusual proJongatio.n oreretijt. 

In reasoning with such confidence on tiic goinl ef- 
fects of so simple a measure us that of laying open the 
rate of interest, we may be charged with going too far, 
and with indulging in sanguine anticipations; but 
no one can pretend to foresee or to limit thi* extent of 
good arising from restoring business to its free course. 

Again, if we are thought to lay too niucli stress on the 
degree of a,id to be derived by a supj)ly of capital u> 
tlie mercantile body, our answer is, that merchants 
are, in general, much shorter of capital than the public 
imagine, and that the rate of interest low only for 
stock, lands, or other undoubted securities. Such 
was, in a great degree, the case in KS09 and 1810, 
yet merchants, it is well know n, were far from ex- 
periencing a pecuniary overHow\ rimilly, it may be 
objected, that money will not unfrcquently be lost 
by the capitalist from his being pressed to join in in- 
cautious speculations. All enterprise is necessarily 
exposed to hazard ; but the probability is, that the 
Joss will be n\iich less to tlie capitalist than it at pre- 
sent is to the manufacturer, the latter being wholly 
in the dark as to the ciicunistanccs of his various 
debtors, while the former has evidently good means 
of information as to the one or the two persons whom 
he may cliuse to cjitrust with his money. (n. p.) 
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CONCHOLOGY. 


Conchology^ CoNciiOLOGV is that branch of Natural History, 
which makes us acquainlcdvvith the form and structure 
of HhcUs, cmiblcs us to classify them according to their 
external characters, and prepares us f(»rthe exuiniua- 
tion of the Molluscous animals to which they ad'ord 
protections It has frequently been confounded with 
Crustaceolog) , especially by the older writers on Na- 
tural History, who were in a great meubure ignorant 
of the organ iisation of the less perfect animals, and 
incapable of lixing the limits of kindred tribes, liut 
between testaceous and crustaccous animals the line of 
separation is well defined, whether we attend to the 
composition of the covcriiig, or to the structure of 
the contained animal. ’J'he s//e//s of the former are 
principiillycomj)osed of carbonate of lime, united uith 
u small jxjrtion of animal matter in the form of ge- 
latine or coagulated albimieii ; the cr?/.^ts of the lat- 
ter, along with animal matter and carbonat of lime, 
contain also a considerable quantity oi‘ pliosphaL of 
lime. The diflerence, however, between the two 
tribes, is much more strongly ntarked, vlicn we exa- 
mine the animals to which these coverings belong. 
The testaceous animals are remarkable for the soft- 
ness of their bodies, the continuity of their parts, the 
simplicity of their mouth, and the penTiancncy of their 
attachment to their calcareous dwellings. Thecnis- 
taccous animals, on the other hand, have a fibrous tex- 
ture, articulated members, complicated organs ofmas- 
tieation, and, at stated periods, renew their coverings. 
Testaceous bodies have likewise been confounded with 
ihc Echi under mala (a class which includes the sea 
urchins and the star-fish) not only by Aristotle, but 
by many modern naturalists. But the crusts with 
which these animals are covered, contain the same 
ingiedicnls as uic found in the coverings of the Crus- 
tacea ; and the animals tlicmsclvcMtre I urnished w ith 
preliemile tentacula. Hence tiny arc essentirdly 
different from the testacca, aiul ajjpear to he more 
nearly related to the Zoophytes'; witli uhicli Kon- 
deleriu>, and, aflci him, C’uvier, united them. 

In taking a view of this exlensi\e subject, we pro- 
pose to confine our remarks to the cmisideratiun of tes- 
taceoiis bodies as objects of utility — ol’ amusement — 
of acieniitic iinangement,— and lazily, as objects of in- 
terest to the geologist. In tlie body of the work the 
reader will fnul many valuable synoptical tables of 
the systems ol'dilVerenl authors, and an extentsive list 
of sj>ecies, witii tlieir cluiiacters, arranged accouhng 
to the Liiujieau metlioJ. 

, Testaceous Bodk\s CfnnhU^/cd as Ohjecis y' Utilili/. 

fill. 11*5 IK Althougit testaceous bodies fill nisli many artodes 
value to man, scarcely any Conchologist has taken 

■'* llie trouble to eimmerate the dilferent purposes to 
which they have been applied, v^r to ))oint out in 
what manner their usefulness might be increased. 

'i 0 (he savage, .sJielis furnish some ol* his most im- 
portant instruments. They ofkcn answer ail the pur- 
poses of a knife, and are extensively employed us a 


substitute for iron : with pieces of the more solid bi* Concliology. 
valves he points his arrows, and forms his fish-hOoks. 

Even w hen farther advanced in civilization, She ca- 
naliculated univalves sometimes constitute, the rustic 
lamp, wliile the larger scallops are employed by the 
dairy-maid to skim her milk and to slice her butter. 

From the luother-of- pearl shell many useful and 
ornamental articles are fabricated ; and calcined slielL 
were formerly esteemed by l^hysicians as absor- 
bents ; and are still regarded by ilie tanner as fur- 
nishing a valuable manure, 

SJjcJls thus appear to be of some importance in 
the arts of hie ; but the animals contained in thesi, 
shells arc of far greater value. As articles of food, 
shell-fish are extensively employed by the poor, ami 
even hold a conspicuous place at the tables of thu 
rich. In many places, they in a great measure sup- 
port the children of our maritime population, and, 
in the Western and Norlhern Islands of Scotland, 
have, in years of scarcity, prevented the death nf thou- 
sands. 

The khuk chiefly used in this countiy, as articles ■ 

of subsistence, arc bivalves, belonging to different 
genera. Among the^^e the Oijslcr (Ostrea cdu/iisj 
holds the most distinguished place. Tiiis sliell-fisli 
is very widely distribute{l in nature, being found in 
the seas of Europe, Asia, and Africa. But, since 
the days of the luxurious Homans, the oysters of Bri- 
tain have been held in the highest estimation. They 
are found on various parts of our coasts, from the 
southern shores of England, to the sheltered bays 
among the Zetland Islands. They picfer a tough 
or rocky bottom, in from five to twenty fathoms wa- 
ter. They are fished up witli a dredge and an open 
boat; sometimes, when in shallow water, with a rakt‘ 
or tongs. i'licy are eithv;r conveyed ihrecLly lo 
the market, or are placed in artificial ponds of^ea 
W'utcr, where they increase in size, and acquire a line 
green, colour. In England this process oi'JuUf 
as ji is termed, is chiefly eonducu d at Cidclicsier, 
but the oysters are oblained from llie little ciceks 
between Soutliampion and Cin'ehestcr. This fishery 
oil tJic coast of England is supposed to give employ 
merit to ten thousand people, so that, independent of 
the addition which it makes to tlie articles of subsist- 
ence, it must be regarded ds a valuable nursery for 
seamen. As an article of food, oysters are light and 
easy of digestion, and may be eaten in great numbers 
without inconvenience. TJiey are used cither raw 
or when pickled. In the last form, they are sent to 
(lillerent parts of the country, and even constitute an 
article of export. In Scotland, the principal oyster 
fishings are in the Firtli of Forth ; but we trust the pc- . 
riod is not far distant, when the proprietors on the 
western coast of Scotland and the Hebrides will 
propagate this shell-fish more extensively on their 
aliorei^id sheltered bays. Places fitted for. tbeir 
grow th ar^ every wliere to be met with; they require 
no superintending care ; they would soon furnish an 
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€<mchology. esteemed dish to their tables, aud form a valuable 
addition to their trade. 

Mused. The next shell-fish, in point of importance as an 
article of food, is the Mussel [Mytilus cdulis)^ This 
animal is equally widely distributed as the oyster, 
and is found upon our coast in the greatest abund- 
ance. It is gregarious, being found in extensive 
beds, which are always uncovered at low water. It 
is found likewise in the crevices of tlie rocks. In 
this fishery women and children are chiefly employ- 
ed, and they detach the mussels with an iron hook 
from the beds or, rocks to which they adhere by 
means of fine cartilaginous threads. In this country 
they are conveyed directly to the market ; but in 
some places of France tlicy arc kept for a time in 
salt ponds, to fatten like the oyster, into which, how- 
ever, they admit small quantities of fresh water. 
Thp flesh of the mussel is of a yellowish colour, and 
considered very rich, especially in autumn, when it 
is in season. It is eaten in this country either boil- 
ed or pickled, seldom in soup. 1 o the gcncralit}'^ of 
stomachs it is difficult to digest, and to many con- 
stitutions it is deleterious. It is, however, in the 
s])ring, daring the spawning season, that the great- 
est danger is to be apprehended. 'I'liis noxious 
quality was long considered as occasioned by the 
pva crab, which is often found u ilhin the shell of mus- 
*ii‘IsS. It is now with more propriety attributed to the 
food of the inu.‘«sel, which, at certain seasons, consists 
chiefly of the noxious fry of thc.btar-fish ; and likewise 
to a disease to which the animal is subject in spring, 
under the influence of which it melts away, and falls 
from the rocks. Besides being useful to man as 
an article of subsistence, the mussel supplies the 
iislierman with on«k of Iiis most convenient and suc- 
cessful baits. It is keenly taken both by cod and 
haddock. To the cod-fish, however, ilie animal 
of tlie horse-mussel {Modiola vulgaris) is more ac- 
ceptable. 

The Common Cochle (Cardiim edule) would de- 
serve a place in prcterencc even to the mussel, w^ere 
it not exeUisivcly confined lo our sandy coasts and 
h.iys. It is found lodged in the sand, a few inches 
Im low the surfice, its place being marked by a small 
depressed spot. Women and children easily dig up 
this shcll-fisli with a small spade. Cockles arc sold by 
measure, and eaten either raw, or boiled, or pickled, 
'i'hey are deservedly esteemed a delicious and whole- 
some food in this country, although in France they 
are little regarded, 'fhey are in season duiing 
March, April, and May, after which they become 
milky and insipid. They are not generally used as 
a bait. 

Razor-Pisli. T^vo kinds of Razor-Jish (Solen siliqua and etisi ' ) arc 
in many places of this country used as food. In 
Scotland they are indiscrimiriatrly termed Spoid-Jish, 
They are found upon most of our sandy shores, bu- 
ried about a foot or two below the surliu:c, and near 
to t})e low water mark. Their place is known by a 
small hole in the sand. As it is rather a laborious 
of>cration to dig them out, Bose: informs us, Uiat the 
fishermen of France throw a small pinch of i^alt into 
their holes, which always remain open by the action 
of the respiratory* organs ; that they spe#dily rise to 
the surface, and are thrown out. by an iron iiistru- 
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ment made for the purpose. The fishermen believe Conchok^. 
that it is the salt which they wish to avoid ; but it is 
conjectured, with greater probahiliiy, that the pre- 
sence of the salter water, which is thus formed by tlie 
solution of the salt, makes the animal suppose that its 
hole i& again covered with the tide. This shell-fish * 

was esteemed by the ancients as a great delicacy. 

When boiled or fried, it is certainly a very palat- 
able morsel. When kept for a few days, it forms 
an excellent bait for haddock or cod, and may 
<iven be employed for tliat purpose in a fresh 
state. 

Severn! species of Gripers ( Mya) are used as food JMya?. 
bolli in Britain and on tlie Continent, as the My a 
arenaria, known to the fishermen about Southamp- 
ton by the whim.sical name OlrLMaids, Tiicse shells 
reside in the mud or shingle on the shore, and a lew 
inches below the suriiice. In sonic parts of England 
and Ireland, they are much used, but, though com- 
rrioii in Scotland, they arc never sought after. Ano- 
ther species, the Mi/a Iranvaia, is also very common 
on the coast. It prefers a hard gravelly bottom, in 
wdiich it lodges near low water- mark. The inhabit- 
ants of the northern islands call it Smuosliri, and 
employ it when boiled as a supper dish. It is not so 
delicate as some of the shell-fish which wx have no- 
ticed, but it is by no means unpalatable. The Mya 
declivis of Pennant is, according to that author, very 
plentiful in the Hebrides, and eaten by the gentry of 
that country. Wc suspect that be sliould have re- 
ferred to the Ml/a tninca/a. These shells funiisfi 
very good baits to the fisherman. 

There are several bivalve shells, besides those vv/iich 
we have mentioned, employed on our coasts as articles 
of subsistence. 7'he Scallop {Fccltm) u,ts held in 
high estinmiiori by the ancients, and still Is sought 
after in Catholic countricB, The Fectrn majhnns is 
frequently used in England. It ib found gregarious 
in moderately deep water, and is taken up by the 
dredge'. It is pickled and barrelled for sale, and es- 
teemed a grout delicacy. The fisheruu n su])pose 
that they arc taken In liie greatest quantity after a 
.fall of snow. Another rpecies, tiu' Pi dm vpvrmUi- 
ris, is employed for culinary purposes in C oinuall, 
where it is known by the name of iidls or 
In the I'irtli of I’ortb thisspecie.s it; frcijneiitl) dredg- 
ed up along witli oysters, but it is liirowii, by the 
New'iiaven fishermen, to the dungliil, along with sea 
urchins and star-lish. To tins Jisi we might add the 
Macira solidn, w hich is used as food by the common 
people about Darlmoutli; and the Venus paUasha, 
called by the inhabiiants of Devonshire ihillel. and 
eaten by them, and known to the inhabitants ol’ the 
Northern Islands by the name of (’nllvoek, and there 
used as a bait. According to Bruguicre, the Snumia 
ephqypium is used as food at J.angiiudoc, and i.s 
there considered as preferable to the o^ .ster. — But it 
is now time that we turn oUr attention to tin 
shells, in order to ascertain their valm' in an tcuuo- 
niical point of view'. 

The common PerhvinUe {Turbo hllnrens) is, in iJ.-tivalve.'i, 
this country, more extensively used a> food tlmn any PcTiwinkk. 
of the other testaceous univalves. 'liiis shell is easi- 
ly gathered, as it is found on all onr rocks which are 
left uncovered by the ebbing of the tide. Ciiihii . n 
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( ondiplcgy. are priodfyali^ eOEiployed iii this fishery, and the 
ghells are «om by measure. Tliey me in general 
used after being plainly boiled, and are consumed in 
great quantities by thepoor inhabitants on the coast. 
The iVen7flZi/^orfl/w is also frequently gathered along 
with the periwinkle, as it frequents the same situa- 
tions. It is, however, much smaller, and iu flesh is 
not rcckducd equally good. 

Limpet. The Limpet (Patella vulgnta) is equally abundant 
as the periwinkle, and frequents the same situations 
on the rocks. Although used by the ancients as an 
article of food, it is seldom brought to market in this 
country. Among the villages along the coast of Scot- 
land this sUell-fifih is frequently used, and its juice, 
obtained by boiling, mixed with oatmeal, is held in 
liigh estimation. It is. considered in season about the 
<; end of May. The chief excellence of the limpet, how- 

ever, is as a bait. It is very easily obtained from the 
rocks, from which the fishermen detach it with a 
knife, and it is eagerly seized by all the littoral fish 
which arc sought after. To the haddock it is very 
acceptable. 

Sn^ Several species of Snails {Helix) are employed for 
culinary purposes. The largest of these, the IJelix 
pomalia, was a favourite dish among the llonmns, who 
fattened them with bran sodden with wine. They 
are still used in many parts of Europe during Lent, 
after having been fed with different kinds of herbs. 
This species was originally imported into Britain 
from Italy, and turned out in Surry, where it has 
readily multiplied. The Helix horiensis has also 
been employed as food. But, wc believe that these 
two species arc chiefly used medicinally, being ad- 
ministered in consumptive cases. I'he small species 
of the genus are the favourite food of the birds of 
the thrush kind, cither in a wild or confined state. 

WcUtf. The other univalves which we shall notice are of 
inferior importance as articles of subsistence. The 
Murex des^peciiLSj the largest of the British turbinated 
shells, is frequently dredged up with oysters, and, 
according tc Pennant, “ is eaten by the poor, but 
oftener used for baits for cod and ray.” It is proba- 
bly the same species which is noticed by the Reve- 
rend William Fraser, in his view of the Parish of 
Gigha and Cara in Argyleshire, Vol. VUI. p. 48. 
of the Statistical Account of Scolhnid, He says 
it is a large white vvelk called buckic or dog-irelk, 
and used as a bait for cod. 'J7ie method of ob- 
taining these shells for bait being ingenious, and 
making us acquainted at the same time with se- 
veral new habits ol“ the animal, we shall Iktc in- 
sert it. At the biginning of the fishing (says 
Mr Fraser) a dog is killed ami singed, and the fhsh, 
aftef rotting a littli', is cut into small pieces, and put 
into creels or haskets made of hazel-wands for the 
purpose. I'licse creels arc* sunk by means of stones 
thrown into them. The tlesh of the dog, in its pu- 
trid state, is said to attract the welk, which cKwlsup 
round the sides of the basket, and gettiug in at the 
top, canqot get out again, owing to the sliape of it, 
w hich is something like that of the wire mouse-trap. 
After the first day’s fishing, the heads and entrails of 
the cod, with skate and dog-fish, are put into ilie 
creels, which are visited every day, the welks taken 
out, and fresh bait of the same kind put in, there be- 


ing no more occasion ror dogs’ flesb.^* The iPued** Conchob|f. 
num ujidalum and the Purpura lapillus are also em- 
ployed as bait, and in years of scarcity as food. 

This list of culinary Bhcll-fibli is far from complete, 
even in so far as it is a British list. The uses of 
these molluscous animals have seldom been taken 
notice of by Conchologists since the days of Schon- 
velde, more attention having been directed to the 
formation of new systems of arrangement, and to the 
discovery of new species, than to uie habits and uses 
of those already known. 

Independently of the food which we thus obtain Pcad^ 
frmn testaceous animals, they furnish us with the 
pearly one of the most beautif^ul ornaments of dress. 

This substance, equally prized by the savage and the 
citizen, is composed, like shells, of carbonate of lime, 
united with a small portion of animal matter. Pearls 
appear to be exclusively the production of the bivalve 
testacea. Among these, all the shells having a mo- 
ther-of-pcarl inside, produce them occasionally. But 
there are a few species which yield them in greater 
plenty, and of a finer colour. The most remark- 
able of these is the Avicula margaritijera. This 
shell, which was placed by Liunteus among the mus- 
sels, is very widely distributed in the Indian Seas ; 
and it is from it and another species of the same 
genus, termed Avicula hirnndo, found ip the Eu- 
ropean Seas, that the pearls of commerce are pro- 
cured. The Pinnay so famous for furnishing a 
byssus or kind of thread, with which garments 
can Im manufactured, likewise produces pearls of 
considerable size, lluy have seldom the silvery 
whiteness of the pearls from the Avicula, being usual- 
ly tinged with brown. Rut tlie shell which in Bri- 
tain produces the finest pearls, is /he Vnio margari’^ 
iiferay which was placed by Linnieus in the genus 
Mya, It is found jn all our alpine rivers. The Con- 
way and the Irt in England, the rivers of Tyrone and 
Donegal in Ireland, and the Tay and the Ythan in 
Scotland, have long been famous for the production 
of pearls. These concretions are found between tiie 
membranes of tlie cloak of the animal, as in the Avi- 
cula, or adhering to the inside of the shell, as in the 
Unio, In the former case, they seem to be a morbid 
secretion of testaceous matter ; in the latter, the mat- 
ter seems to he accumulated against the internal 
opening of some hide with which the shell has been 
pierced by some of its foes. Linnaeus, iVum the consi- 
deration of this circumstance, endeavoured, by pier- 
cing the shell, to excite the animal to secrete pearl ; 
but his attempts, though they procured him a place 
among the Swedish nobility and a pecuniary reward, 
were linally alnindoncd ; the process being ibund too 
tedious and uncertain to he of any public utility. 

The l.irgest pearl of which we have any nofice, is one 
which came from Panama, and was presented to 
l^hilip II. King of Spain, in ir>7f)* It was of the size 
of u pigeon’s egg. Sir Robert Si’ubald mentions his 
having seen pearls fniin the rivers of Scotland ns 
large ns a benn. 

Besides yielding us a variety of wholesome food,^*)’^^- 
and valuable ornaments, testuceon* animals supply us 
with a ftifiiutiful dj/e. The Futpuui of tlie ancients, 
ac5Cording the opinion oi Kohdcletius, confirmed 
by the observations.of Cuvier, was chiefly extracted 
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ConchokgT. from the diell termed Murex Irandaris* Since the 
introduction of the cochineal insect, (he use of this 

* dye has been superseded, bo that we are now in a 

great measure ignorant of the process which the an- 
cients employed to extract it. In Britain there are 
sevQfAl kinds of shell-fish, which furnish a dye of 
this sort, but these arc seldom sought after. Cole, 
in 1685, published a method of obtaining it from the 
Purpura to which Montagu, in the Supplement 

to Testacea Britannica, has added several important 
directions. When the shell is broken in a vice, there 
is seen on the back of the animal, under the akin, a 
slender longitudinal whitisli vein, containing a yel- 
lowish liquor. When this juice is applied to linen, 
by means of a small brush, and exposed to the sun, 
it becomes green, blue, and purple, and at last set- 
tles in a fine unchangeable crimson. Neither acids 
nor alcalies nlFcct its colour, and it may be conve- 
niently employed in marking linen, where an indeli- 
ble ink is desirable. The Scularia chilli ms [Tuibo 
clathrns of Linnx'us) also furnishes a purple liquor of 
considerable beauty, but it is destmctible by acids, 
and gradually vanishes by the action of light. The 
Planorhis Cornells likewise yields a scarlet dye, but 
of still less permanency than the scahuia, ub all at- 
tempts to fix it have hitherto proved ineffectual. 

We cannot conclude this chapter without remark- 
ing, that the study of testaceous bodies rises in im- 
portance as wc perceive its utility. When we are 
told, that searching for shell-fish, and conveying them 
to the market, give enijiloyment to a British popula- 
tion of upwards of 10,000; that these janimals fur- 
nish nourishing food to innumerable families, and in 
3'ears of scarcity prevent the horrors of famine ; we 
will be disposed to regard with a favourable eye the 
labours of that Concliologist, who examines the struc- 
ture and economy of tJiost* animals, that, from a 
knowledge of thei** nature, he render thorn still 
more subservient to our purposes. 

Teslacrous Bodies, considered as Objects oj Amuse^ 
vivni, 

siiclh as preceding division of our subject, wc have 

Ohjocts or considered testaceous bodies as applicable to various 

AinusciucnL. useful purposes, and expressed our regret, at the 
same time, tlrU no one ([ualitiedfor the task had ever 
bestowed on economical Conchology an attentive ex- 
amination. We cannot therefore consider the pre- 
sent condition of the science as the result of the la- 
bours of its practical admirers. The lovers of this 
study, as an agreeable amusement, have at all times . 
been numerous, from the days of Liclius and Scipio 
to the present time ; and it is to their exertions, as 
collectors, that the science is principally indebted for 
its present state of improvement. The colour.- of 
. shells are often so intensely vivid, so tiuely dispo.sed, 
and so fancifully variegated, that, as objeuls of beau- 
ty, they rival many of the esteemed productions of 
'the vegetable kingdom. In their forms they likewise 
exhibit an infinite variety. While some consist mere- 
ly of a hollow cup nr a simple tube, others exhibit 
the most graceful aonvolutioiis, and appear in the 
form of cones, and spires, and turbans ,\. jind in 
another division, shaped like a box, all the va- 
rietiefl of hinge are exhibited^ from thtif of simple 
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connection by a ligament to the most complicated C«ncholog7- 
articulation. Tlie forms of shells ave indeed eo va- 
rious, and many of them so elegant, that a celebrated 
FroncJi Conchologist wannly recommends them to 
the attentive study of the Archiiect. “ Or,” says 
Lamark, “ conime rextreme diversite des parties 
protuberantes dc la surface de ces coquiiles, ainsi 
quo la rcgularite ct Telcgance dc leur distribution, 
lie laisse presque aucune forme possible dont la na- 
ture c'ofirc ici des examples ; on peut dire que I’ar- 
chitecture trouveroit dans les osp^ecs de ce genre 
(Ccrilhium) de niOme que dans celles des pleuro- 
tomes et des fuseaux, un choix dc modeles pour I'or- 
nement des colonnes, ot que ces modeles seroient 
tres dignes d’etre employ (js.” {Annates du Mus, 

Vol. III. p. 269 ) In this country, however, no such 
recommendation is necessary, as many of our beauti- 
ful ornanidUs of stucco, particularly for chimney- 
pieces, are copied from the univalve testneea, and are 
greatly admired. 

But shells, even with all their beauty and elegance, 
would never have acquired so much importance in 
the eyes of amateurs, had Iheir forms been as diffi- 
cult to preserve as the external coverings of Uie 
higher classes of animals. It ie both a tedious and 
a diflicult operation to preserve a quadruped, a bird, 
or a fish, as a specimen for tlic cabinet, and even 
when the task is completed, it is but of temporary 
duration. A slow but certain process of dissolution 
is going on, which, though invisible for a time to the 
owner, gradually destroys the finest collection of 
these objects. 'J'hc very changes of the atmosphere, 
combined with the attacks of insects, accelerate the 
destructive ]jrocess. But with shells the case is very 
drfieront. Com])oscd of partieJes already in natural 
combination, they do not contain within themselves 
the seeds of dissolution, so that for ages they re- 
main the same. Besides, all that is in general neces- 
sary to prepare a shell for tlie cabinet, is merely to 
remove the animal. When the shell i& covered with 
foreign mattey, wc must wasli it away with a brusli in 
soap and water ; and it is frequently necessary to 
Bleep the shell for some time in fresli water, to ex- 
tract all the salt water which may adhere U> it. Af- 
ter being properly dried it is fit for the shelf of the 
cabinet, and stands in no need of anxious superin- 
tendence. 

Amateurs arc seldom coritrnted with the siinplicl- Polishing of 
ty of nature. Vitiated in their taste by a fashion SheUa. 
which abides by no rule.s, they attempt to improve 
even her most elegant productions, and delight to 
exhibit in their cabinets some of the efforts of their 
art. As such are in search of innocent amusement, 
w’O mean not to dispute about the propriety of their 
conduct, but rather shortly to mention, for tlieir edi- 
fication, the method generally in use to improve the • 
beauty of testaceous objects. Man}’ shells, it is true, 
naturally possess so fine a polish, that no preparation is 
considered necessary before placing them in the cabi- 
net. Such are the Cyprvie, 0 //W,and the greater num- 
ber of what are ternled porcellaneous shells- In general, 
however, it happens that, when shells become dry, 
they lose mucli of their natural lustre. This may be 
very easily restored, by washing them with a little 
water, in which u sinail portion ef gum arabic has 
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of 11 very plain ajjpearance, on the oiilside, by reason 
of, a dull epidernns or skin with \^hich they are 
covered* This is rcMnoved by soaking the shell ill 
warm water, and then rubbing it otf with a brush. 
V^cn tlie opiderinis is thick, it is necessary to mix 
with the water a small portion of nitric acid, which, 
by dissolving u part of the shell, destroys the tohe- 
Bion of the epidermis. This last agent must be em- 
ployed with great caution, as it removes the lustre 
I’roin all the parts exposed to its influence. 'I'lic 
new surface must be polished with leather, assisted 
by tripoli. Hut, in many cases, even these methods 
are ineffectual, and the file and the pumice-stone 
must be resorted to, in order to rub off the coarse 
external layers, tliat the concealed beauties may be 
dis(‘iosed. Much address and experience are ne- 
cessary in the successful cn»ployinent of this last pro- 
cess. l)ut it must be confessed that the reward is 
often great. When thus prepared, even the com- 
mon mussel is most beautiful. 

The arrangement of shells in a cabinet must de- 
pend, in a great degree, on the taste and fortune of 
tlie collector. If ornament is the object in view, it 
will be indispensably necessary to have the shells 
placed in glass cases, where they may be distiDCtly 
seen. But where a collection of shells is formed for 
amusement, they may be kept in drawers, each species 
placed in a paper case, or in a cup of wood, glass, 
or porcelain, with a label attached, intimating its 
name, and the place from whence it was obtained. 
In this manner, both univalves and bivalves may be 
conveniently disposed. But, as many of the former 
are very small in size, it is often necessary to fix- 
them on [)iecc.s of card, that they may be preserved, 
and rendered easier of inspection. Perhaps the best 
mode of keeping these small shells, even the micro- 
scopic species, is to have a cabinet with slips of w'oe^ 
made to slide liorizontnlly. These slips may be from 
one to three inches in breadth, and covered with 
white paper. Upon the midille of those the shells 
are fixed, wUli a solution of gum iirabic and a little 
Bugar, and the name marked on tlie edge. In many 
cases, when the shells are very minute, a iiarrow 
.stripe of coloured paper may be lixed along the mid- 
dle of the slip, to which tlie sliclls are to be attaclied. 
When neighbouring species me thus brought to- 
gether, they can be easily examined with a lens. 
As a convenient and neat and useful method of keep- 
ing the smalliT univalves, the writer of this article 
recommend it fronr experieiKX!. It may be 
UHed with equal advantage by tlie botanist to pre- 
serve the smaller Licheus, 

About the end of the sixteenth century, many in- 
dividuals began to form collections of. ^pstaccous 
bodies. The first museum of this kind, of any con- 
sequence, was begun by lUnedict Ceruto, and afur- 
w'ards augmented by Cah eohivi. An account ol’ the 
spccinK-ns contained in it was published by Olivi, 
in and, in Chiocco published plates of 
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sort, we may mention the Hlstoria Ntiturali^ of 
Johnston — the Gazojyhylacium Naiiirtr oX Petiver— 
the Amhoinske Jlaritciikamer of Uumpliius — and tho 
Wondertuoncl der Nature of Vincent. Nay, to thjs 
list wc might add many modern wOrkg, w I licit are 
termed Systems of Conchology* 

From the labours of tliis class of Concliologists the 
science has derived many important advantages. A 
taste for the study has been widely extended ; the 
shells of distant countries and shores have been 
brought together ; and nimiGrous engravings of these 
bodies have been published. In this manner, the la- 
bours of the man of science have been greatly faci- 
litated, and our knowledge of nature enlarged. — But 
it is time that we pass from the consideration of tes- 
taceous bodies, ns objects of utility and amusement, 
to attend to the different methods wliich have been 
employed in their scientific arrangement, 

I'cslaceous Bodies, considered w; Objects of Hcicntijtc 
Arran^crecul. 

Naturalists have pursued a variety of plans m Slulls 
their examination of this department of zoology, 
and have presented us with systems of arrangemeni 
founded on very difierent principles. Some Concho- 
legists have attended solely to the form and struc- 
ture of the shell, ami have overlooked the organiza- 
tion of the animal inliabitant. A few -have made the 
habits of tlio animal the groundwork of their systems. 
Others have passed over the appearances wliich the 
shells exhibit, and have confined their attention ex- 
clusively to the form and structure of the contained 
animal. Lastly, there have been a few who, embra- 
cing all the circumstances connected with the shell, 
the animal, and its habits, have constructed systems 
at once natural and convenient. In the following 
sections we propose to consider theae four classes 
into which Conchologists may he divided. 

Section '[•—^Sj/stnns constructed from Circumsta)]’^ 
ces connected xmth the Charoctcfs of the She//. 

The arrangement of testaceous bodies according 
to their forms, is unquestionably the most obvious 
and the most ancient method. It was first employed 
by Aristotle, the father of Natural History,* and even 
to tlie present day, its admirers are warm in its praise. 

It is with great propriety termed the artificial mc^ 
thod, because the characters employed have no re- 
lation to any of the functions of animal life. 

The Phiiosoplier whose name wc'have*now men- 
tioned, liad the merit of forming the divisions of 
or univalves, and or bivalves. He 

separated (he turbinated univalves from such as have 
but an imperfect spire, and formed many genera, or 
ratliCr families, wliich still retain the names whidh be 
imposed. 

The science of Conchology made little progress 
for many ages after Aristotle published his me- 
tliod i^arrangement. Inde^, the first work of this 


Ader this j>eriod, in proportion as coU , class wliich merits attention, is the Dictionarium 
wtaceous bodies becatne ^merous, vari- ' Osfracolo^kum of Major, which was phblislied in 


V 



fiONCHOLOfeV. 289 


Cflinchol<JBy. 1(575. To liim we are indebted fbr the threefold 
^ division of shells into univalves, bivalves, and muUu 
valves, and for an explanation of tlie terms then em- 
ployed by Conchologists. 

In the samp career, but with more brilliant suc- 
cess, Lanpius followed, and, in 1 7122, published his Me- 
tMus nova Teslacea Marina in suns Classes, Genera 
el Species distribuendL I’he following character is 
given of this work by the intelligent and industrious 
authors of the Historical Account of Tcsiaccological 
m'iiers, (Linn. Trans, Vol. A'll. p. J5()*) “ After 

having noticed a multitude of mere describers, we 
now come to an author who is not undeserving of 
the title of a scientific one, ami whose system, so far 
as marine testacen art coiu i rned (and of these alone 
lie treats), certainly planets at the great clue to 
simplicity, which was ufieruards so successfully and 
admirably seised by llie great relonncr of natural 
history general.” l>ut Langiits desL*rves more 
praise than is here bestowcal uj)on him. Before his 
system appeared, the eharacters of the genera de- 
pended [)rincipally on tlie outline, and were of un- 
certain application. He remedied the defect, by 
directing the attention t)f (lonchologists to the form 
of the mouth in univalves, and to the structure of 
tin* hinge in bivalves. Among the ibrmcr, he con- 
stituted subdivisions of tiiose ore snperius aprrto, 
are .supetius i}i cantihcnhnn (ihennte, and ore superius 
iliutsn. Among the latter, the circumstance did not 
escape him, that some of these shells arc equivalvc, 
otiu-M's ifivifuivalve ; some eqnifairral, others inequi- 
lafnaL Hence he may bo considered as the foun- 
der of (he inferior diviiuons of the artificial me- 
thod, and us having i'urnished, to modern Concho- 
logist.i, many useful hin^s, of which they have availed 
themselves, without, however, acknowledging their 
origin. 

Another important improvement was eftected by 
Breynius in his Disscrtnlio Phtjsica dc Polqthalamm, 
1732, Ito. This consisted in separating from the 
ordinary univalves, such shells as possess a cavity 
divided by partitions into several compartments, and 
in Ibrmingthem into a division, which he termed Po* 
Ij/l/ui/ainiiun. These shells are now called Multilo- 
cuLir. 

The system of Tournefort, W'hich was published 
by Gualtieri, in his Index Testariim Conchplionon 
quee adscrvanliir in Miiscco Nicolai Gualtieri, Philo~ 
snphi ei Medici, Flo’rentini, 174-2, well deserves on 
attentive perusal. In his observations on the bi- 
valves, he drew the attention of Conchologists to 
an important character, and one of easy apj)lication, 
having observed that, in some genera, the valves 
do not close or unite all round, but that, at ceriaiii 
places, llie shell remains in part open. Such shells, 
in modern language, are said to gape. 

The system of the celebrated Linnaeus, which 
ought now to he mentioned, is too well known in 
this country to deserve particular notice. In many 
of the other departments of /oology he eficcted the 
most important alterations ; but ins attempts to re- 
form the science of Conchology, were far from being 
equally siiccesblbl. To the subject he never was 
much attached, nor does he appear to have availed 
.himself sufficiently of the labours of those authors 
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whom we have mentioned, and of others who pre- C®*>cho]osy. 
ceded him. The primary divisions which he em- 
ployed, were those which M.ijor liad established, 
and his genera, with a few exceptions, were those 
in common use. His merit a ('oncliologist 
rests entirely on the accurately defined terms, — the 
concise specific characters, — and the convenient tri- 
vial names which he employed and introduced. The 
particular consideration ol‘ the Linmean genera, mid 
the subsequent changes which have been introduet‘d 
into them, will form the subject of a separate sec- 
tion. 

For some time after the publication of tlie Sj/stc- 
ma NaturcTf the illustrious Swede enjoyed a very 
dangerous rejmtalion. All his arrangements were 
regarded as of such liigh authority, that it was con- 
sidered impious to attempt to introduce any change ; 
so that Conchology, according to the artifici.'il me- 
thod, remained a Jong time stationary. At last in 
France, a country which refused to submit to the 
fetters of the I.innman school, several new systems 
were proposed, which had Ibr their object the resto- 
ration of those w ell founded genera, which Linnseus, 
in his too great desire to simplify, had suppressed, 
and the accommodation of the divisions of the 
science to those new relations which a more exten- 
sive knowledge of species had discovered. In this 
number Bose stands eminently conspicuous. In his 
work entitled Hhloire Naturellc des Cnquilles, des 
Vers ct des Crustaces, and in the conchological ar- 
ticles of the Di(:lwniiai}C d' Hi stair c Naluudlc, he 
has favoured the world with a detail of his system, 
the outline of which w’e shall here present to our 
readers ; 

I. CoQUJLLES Multivalves. 


J. Les unes n’ont point de charniere. 


Oscahrion 

Balanitc 

Anatif 

Les autres en ont une. 

Pholade 

Anomic 

Taret 

Calceolc 

Fistulanc 

II. (/OUUILLE.S BlV ALVl:^, 

I. Kqui valves. 

A charniere sans dents. 

Pinna 

Moule 

Modioie 

Anodonte 

A charniere garnic des dents. 

A. A une dent. 

Lutraire 

Mulctte 

Petricole 

Crassalettc 

Venericiirdc 

Paphic 

iSolen 

Muctre 

Capse 

B. A deux dents. 

Sanguinolairc 

a. Simple 

Trigonie 

b, A vec desfiurnuineraires, 

Isocarde 

Tridacnc 

Donace 

Hyppopc 

C;ycladc 

Cardite 

Tclline 


o 0 
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Venus 

D. A beaucoup de 

C. A quatre dents. 

Nucule 

Bucarde 

Petoncle 

Merctrice 

Arche 

Lucine 

Cucullcc 

II. Inequivalves. 

1. A charnierc sans dents. 

Acurde 

Peigne 

Radiol itc 

Lime 

Vulselle 

Iloulotte 

Marteau 

Cranie 

Huitre 

Hyale 

Avicule 

Linqule 

2. A une dent. 


Came 

Corbule 

A deux dents. 

SpoiuJyle 

Pandorc 

Plicatule 

1 erebratule 

PJacunc 

Calceolc 


4. A plusicurs dents. 
Pernc 


111. CoQuiLLEs Univalves. 


1. Uniloculaires. 

I . Sans spiralc. 

A . En Calotte. 

Patelle 
Oscane 


B. En Tube. 

Vermiculairc 

Silicaire 

Arrosoir 


En spirale. 

A. L*ouverturc entierc et sans canal a sa base. 


Carinaire 

HeJice 

Haliotide 

Volvairc 

Signret 

Bullc 

Stomate 

Jacinthc 

Argonautc 

Turritellc 

Concholepas 

Cyclosiumc 

Nerite 

Bulirne 

Natice 

Sabot 

Ilelicine 

Toupie 


11. L’ouverture ecliancr6e et canaliculcc a sa b,i.’e. 




Ccrite 

Vis 

Pyrule 

Pourpre 

Rocher 

Vidutc 

Roslelairc 

Ovule 

Stroinbc 

1 arricre 

Buccin 

Porcelaine 

Coscpic 

Cone 

IL Multiloculaires. 

NautiU; 

Turrilite 

Orbulitc 

Baculite 

Ammonite 

Spi \ple 

Planulite 

OrtliociTC 

Camerinc 

Uippuirte 

Rotulitc 

Belem nJrr. 


In tills system which we have exhibited, the ar- 


rangement is more methodical, and the genera are CodcHoIor}'. 
mo^e definite, than in the Linneean system. It un- 
ijuestionably holds the &rst rank in the modern arti- 
hcial methods. 

There is a class of writers whose labours deserve 
some notice in this place. We allude to those who 
have devoted their attention to the very minute shells, 
so common among the sand on every sea-coast. 

These are too small to be examined by the naked 
eye, and from the instrument employed in their in- 
vestigation, they arc usually termed AIicroACopic shells. 

Planeus, m his work, Dc Concliis ^Ariminemibus 
minus natis^ published in 17"i9, may be considered 
as the first who drew the attention of Conchologists 
to these nearly invisible objects. .1. F. Hoffman, in 
liis JDisserlaliuttcuIa de Cornu Amwonis naiivo Lit- 
ioris Bergensis in Norvegia, published in the Trans- 
actions of the Electoral Academy Mcniz^ 1757, 
and in his essay de 2\ihulis Vermivularibns Cornu 
Ammonis referent ihuSy ibid. 176‘1, made us acquaint- 
ed with various species of minute nautili produced on 
the northern shores. Nor did those discoveries fail 
to excite interest in this country. Boys and Walker 
devoted their attention to the subject, and gave to 
the world the result of their labours, in a tliin quar- 
to, entitled Testa cen AJ inula rariora nuperrime 
detecta in arena lit tor is Sandvicensisy London, 

17B4. Other observers, equally ardent and success- 
ful, have increased our knowledge of the forms of 
these minute bodies, particularly Soldani, who, in 
his Testaceographia nc Zoophytograplua et 

microscojncOy 1789 and 1795, exhibited many fi- 

{ jures of the minute shells of Portoferrara, The 
ate Mr Adams described the minute species which 
he observed on the coast of Pembrokeshire, in the 
third and fiffh volumes of tlie Transucliaus of the 
Linneean Society of London^ and other species of 
British growth have been investigated by the author 
of Testacea Britunnica. We shall close this list 
with noticing the Testacea ATicroscopica aliaqiie mi- 
nuia ex gcncribus Argonauta et Nautilus ad Natiirara 
Picta et DescriptUy Vienna, -1798. It is llie joint 
production of L. A. Fiehel and J. P. C. A. Moll, 
and merits an attentive perusal. 

W^e are aware that such microscopic investigations 
are regarded by some ConcboUygihlh as useless, so 
tJiat the minute species are excluded iroiii their sys- 
tems. But it is surely a strange method of proceeding 
in natural history, to judge of the merits or import- 
ance of species from their size. It is true that W'c 
are still ignorant of the inhabitants of those .shells, 
and may Jong continue to be so ; but our present 
knowledge of these has enabled us to fill up many 
blanks, to preserve some new relations, and even to 
draw some important conclusions. 

That this sort of inquiry has in many instances 
been injudiciously conducted, all who are acquainted 
with the subject must admit. Due care has not 
been taken to distinguish these minute testacea 
from the fry of the larger shells, so that the num- 
ber of species has been very injudiciously multi- 
plied. These remarks apply to several figures of 
Walker, and to a still greater •number of those of 
Addmdk 

JO 



CoBdiology. Sectiok II. Sysiem tonstructed from Circumstances 
connected ^Uh the Habits ^ ike Animal. 


cd 08 of a hi|;ber order, and to whose labours we Coachology* 
shaJJ devote our attention in the following section, 


Systems The outliors of the precedin^r class have laboured 
Joundcd on iq bring to perfection the artificial system of Concho- 
or^thc^Ani- ^^6^’ formed their arbitrary characters, in- 

mul. ' dependent of the habits of life of the contained ani- 
mal. Rut the naturalists whom wo have now to con- 
eider, have traced these animals to their lurking 
places, and arranged them according to the situa- 
tion in which they reside, instead of the forms wliich 
they exhibit. 

At the head of this class of Concliologi^ts Dr Mar- 
tin Lister stands preeminently conspicuous. Ilis 
great work, entitled Hisloria she Synopsii^ Methodic 
ca C<) 7 ichyliorum^ was begun in and completed 

in 169^. It w'ill lo^g remain a monument of the ex- 
tensive information and unwearied diligence of its 
a^ltlior. The following synoptical view of the work 
will enable our readers to comprehend its plan ; the 
original should be consulted with care. 

Lib. i. De Cocldeis lorrestribus. 

Pars I. I)e Ruccinis terrestribus. 

Pars y. (b)c;lde;v midaj terrestres Limaccs qui- 
hiusdarn dicr4X. 

Lib. ii, Dc 'furbinibus ot bivalvibus aqiue dulcis. 
Jbirs 1. De Turbinihus. 

Pars ii. De Testaceis bivalvibus fluviatilibus. 

Lib. iii. Dc Testaceis bivalvibus raarinis. 

Pars 1. Do Testaceis bivalvibus, imparibus 
testis. 

Pars 2. De Testaceis bivalvibus, paribus testis. 
Pars 3 . De "J’estaceis inullivaivibus. 

Lib. iv. De Ruccinis niarinis quibus etiam vermi- 
ciili, dentalia et patellx munerantur. 

The plan followed by Sir Robert Sibbald in bis 
Scotia II hist rat a is somewhat diflereiit from that of 
Lister. He divides the 'restacea into two classes, 
land and water shells, and the latter class be subdi- 
vides into fiiiviatile and marine. Ilis inferior divi- 
sions are destitute of precision, and the number of 
his species limited. 

The system of D’ .Vrgcnville, which was so much 
estecrneil and so long followed in France, is essenti- 
ally the siime with that of Lister in the higlier divi- 
sions. The plan is indeed so simple, and in appear- 
ance 60 natural, that it has met with many admirers. 
It has even been useful in encouraging naturalists 
to study particular departments of the science, w In n 
they were prevented by their situation from de\oling 
their attention to the whole. It is probably to tins 
circumstance that we are indebted to Si:hroter for 
his observation^ on the land shells in the neighbour- 
hood of Thangelstadt, and on the river shells of *1 hu- 
ringia. 

The preceding arrangements, formed according to 
the situations in wliich the animals reside, and not 
according to their external coverings, may he consi- 
dered ns ilie first attempts at .1 natural method in 
Conchology. They serve as an introduction to a 
new class of authors, whose views way be consider- 


Sfction III. Systems constructed from Circumstances ' 

co7inected with the Form and Siructui'c of the con^ 

taiiied Animal. 

The first attempt, of any consequence, to arrange Syntemi 
testaceous animals according to the soft parts ol on 

their bodies, was made by Adanson, in Ids 
Naturcllc du Senegal f published at Paris in turc ot tho 

In this system, the ancient classes of Univalves, Ri- Amnml. 
valves, and Multi valves, arc employed under the 
titles lc 8 Tdma^ons, les Conques, and les Conques 
Multi valves. 

Classe I. Les Lirangons. 

Sect. I. Les Lirna^ons Univalves. 

Farn. 1 . Les lima^ons univalves qui n’ont ni yeux 
iii comes. 

Fam. 2 . Les lirna^ons univalves qui ont deux 
corncK, et lea yeux places a leur racine et sur Icur 
cote interne. 

Fam. Les limii^ons univalves qui ont quatres 
comes, dont les deux exterieur portent les yeux 
sur Ic soinmet. 

Fam. 4 . Les lima^ons univalves, qui ont deux 
comes et les yeux places a leur racino, ct sur Ic 
cotc externe, ou pas derriere. 

Fam, 5 . Les lima^ons univalves qui onl ileu\ 
comes et les yeux poses un pen mu clessus de leur 
racine et sur leur c 6 te cxternc. 

Sect. II. Les I.ima^ons Ojiorcn/es. 

Fam. J. l.imn^ ons opt reules qiu* ont tli ux cornc.i. 
avee un renfiemeiit, i t qui portent les yeux ordinaire- 
ment uu dessus de leur racine, et a leur cdtc cx- 
ternc. 

Fam, 2 . Lima9ons opeieules qui ont deux comes 
sans renrtement, lI les yeux places a leur racine, et 
sur lour cote externe. 

Fam. 3. Limar^ons opercules qui onl quatres comes, 
dont les deux exterieur portent les yeux sur leur som- 
met, 

Classe II. Les C‘oiH|ues Bivalves. 

Fam. I. Los conques bivalves qui ont les deux 
lobes ilii manteanx scjiares dans tout leur contour. 

I'am. 2 . Les conques bivalves dont Jes deux lobes 
du mantcaii furnicnt trois ouvertures sans aucun tu- 
yaij. 

I’am. 3 . Les conques bivalves dont les deux lobcN 
du inanlcau loniu iit trois ouveitures, dont deux 
prennent la figure d’un tuyau as^ez long. ^ 

The presence or absence of ;m opereulum or lid, 
gives rise, in this system, to a division of the uni- 
valves into two secnons, and the families are esta- 
blished from circumslancis conneeted witli the num- 
ber of the tentacuki, and the number and position of 
the eyes. 'J’hc families among tlie bivalves, are ar- 
ranged according to the striKtureol their cloak or 
external covering. In the class of nuillivalves, which 
we have omitted in the table, the characters ore 
taken from the form and structure of the sliell. 

The work of GeolFroy, entitled, Traiio sovimaire 



c:mio}H)i]q!g3^* defi Coq^uilk^4t^Jiiiiioiaiiles qu0 Urreslrea^ qui sp trou* 
vent aua; eavfrq^s tff Pqris^ 17G7» constructed up- 
on the principles of Adaiison. T Icrc, however, the 
objects sufficiently numerous to admit of 

all the subdivisions of that author, but he has made 
the form of the nniniai subservient to the construe- 
tion of generic characters. 

After these iittcnjpts to classify the animals which 
inhabit shells had been made in France, the cele- 
brated Zoologist of Denmark, O. F. Muller, turned 
liis attention to the same subject. In the Zoologia 
Dfinira, which contains his digested views of the 
subject, he employs, in the construction ul'liis gene- 
ra of univalves, the cliaracLerh iirst u‘-ed by Adan- 
j8on; but among tlie bivalves, besides the form of the 
tubes or syphon, he notices the construction of the 
briuichia? and the presence or absence of a foot. 

'I'o our knowledge of the animals wliich inliabit 
bivalves, J\>li, in his Uistoty nj‘ the Shells oflhc Tivo 
SiciiieSf made very important ll(lditi<ln^. In the con- 
struction of his families, which are six in number, lie 
employs merely the cbaracters furnished by the sy- 
phon and foot. In the first family the animal has 
two syphons and a foot ; in the second, there is only 
one syphon and a foot ; in the third a sy[)bon and 
no feet ; in the fourth there is an abdominal syphon 
and no feet; in the liftb there us a foot but no sy- 
phon ; while, m the sixth, neither foot nor syphon 
can be discovered In the formation of his gentra, 
Poll takes advantage of the variou.s forms of the 
cloak and the branch 

To the celebrated (.'uvier the Concbologiht is also 
under the greatest ohligalions. lly applying his vast 
knowledge of anatomy to the exainiiiation of ilie 
niolJiiscous animals, he has unfolded many new' con- 
formutioiis ol*[>arts, and cxliiiiited many unlooked ror 
relations, 'fhe vast collection of objects, the spoils 
of all the nui>einns ol the Continent, which ]*ari» 
once possessed, lay open to his inspection, and his 
industry a\)pei\rs to have been ctpuil to the harvest 
which invited Inin tn labour. 

In his first alterujUs to elasMfy tin* molluscous ani- 
mals, as contained in hio Tableau i'Umeutaire dc 
I' llist(ure Nahii ellr diw Animuux ^ 1 7.0?^), and liis Z.e~ 
gons (d Anntnmie eoiupnrev ( 1 808-1 80/5), he employ- 
ed chiefly the characiiTs which the preceding wri- 
ters Iiad developed, in lii^ iiilLiinr divisions; but in 
his priinaiy disfinctions, he duslrihiited ilie niollusca 
into three classes : Cephalopoda^ having the head 
covered with teiitaculu, serving us feet: Gasteropo- 
da, with the head free, the Jinniul crawling on the 
belly: and ALe-phala, having no distinct liead. 

Some )ears after the appearance of tliis classifi- 
cation, Cu\ier dii\cted mure of‘ liis attention lo the 
internal stvuctnn' of the niollusca, and, by means of 
accurate dissi'ctiom^, obtained a nior(‘ iniitn.itc ac- 
quaintance with the organs and funetioius of tliese 
animals than any of his predecessors Itad actjuned. 
The information wliich lie thus gained Was commu- 
nicated to the public at diifercnt periods, in the well 
kiiow'n publication Ammlei^ da Museum dTJisluire \a- 
turellc de Paris. These papers, with some uddition- 
nl observations, were at last published in a separate 
form, under the title Memoires jmur servir a Chis* 
toire ct ^.tAnatomie dcs Mo/li(squcs, Paris, 1816. 


In the following year he publijabed Le liegne Animal^ Cond^^lpf)’* 
dktribue d'ap^s ioti orp^anisaiion^ in wTiich ar-^ 
ranged the moUusca according to his peculiar views » 
from characters drawn exclusively from the animal. 

He divides the niollusca into six classes, which he 
terms Cephalopoda^ Ptcropoda, Gasteropoda, Acepha- 
la, Brachiopoda, and Cirrhipoda. 

In the class Cevhalopoda the body is in the 
form of a suck, open above, containing the branchisD, 
with a distinct head, sunouiuled by fleshy elonga- 
tions or arms, adapted for moving the body or seiz- 
ing prey. Into ttiis class, along with tlie Sepiu of 
Linineus, Cuvier has inserted the niultilocular shells 
of his genus Nautilus, and the genus Argonauta. 

But it is to be feared, that our knowledge ol the tes- 
taceous moUusca which iniiahit the numerous multi- 
locular shells, is too limited tovenable us lo assign 
tliem their true place in a natural arrangement of 
animals. ~ ^ 

In the second class, termed Pteiiopoda, the bo- 
dy is closeil, the head is destitute of the long fleshy 
arms winch distinguish the animals of the preceding 
division; two flii-iik(' menibranes, situated on the 
sides of the neck, and on which the brancliial tissue 
is in geiitTid spread, serve as organs of motion. 

There is only one shell belonging lo tliis ehiss, viz. 
the Anoiiiia tridenlata of I'orskaehl, now I'orming a 
part of the genus Hyalina. 

The third class, wh eh includes a great number of 
nakcil and testaci‘ous inollusca, and to wdiich Cuvier 
gives the name (i ASTEitoronA, from the circuni- 
siance of the beliy being formed for crawling, has 
been subdivided intb seven orders, from circumstan- 
ces connected witli the organs of respiration. 

The first ami second ordcis. Niuhbranches and 
Infcrobranchcs, consist almost entirely of genera 
formed from the animals which Linnaeus and many 
others intJuded in Ihc genus Doris. They are naked 
mollusca, and are likewise destitute of any internal 
testaceous plate. The third order, termed Tecti- 
branclirs, contain animals whose hraucliise, like small 
leaves more or less divided, are situated on the right 
side, or upon the back. The animals of this division 
possess a shell, but it is in general placed beneath the 
common i^tcgument^, such as the genus Apltjsia and 
several species of the genus Bulla. Jn the fourth 
order, termed Pidmoncs, wliich hn atlieair, helms con- 
fitiliitcd two divihions, the terrestrial and the aquatic. 

The animals oi‘tlie I'onner live on. land, and were in- 
cluded by Linnaeus in his genera Limax and Turbo, 

They are the J.ind shells of most authors. Those of 
the division, termed iKpiatic, live in the water, hut 
require, at intervals, to come to the surface to ob- 
tain fresh air. They constitute, with a few excep- 
tions, the fresh water shells of naturalists. Tlie Pec- 
tinibrauehes form the fift.li order, and are distinguish- 
ed by the branchiae, wliich are like leaves or threads 
placed parallel in one, two, or three lines, on the sur- 
face of the pulmonary cavity. It includes the whole 
of the marl no species of the Linnacan genera of turbi- 
nated univalves. Into this order Cuvier, from the con- 
sideration of other characters, has inserted tlu genus 
Cpchstoma, which, according to* the cliaraeters indi- 
cated by the respiratory organs, belongs to the Pul- 
niones, 
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In the sixth order, termed ScutiirancheSf the 
branchiie are similar to those of the preceding order, 
* but the sexes are united, each individual being capa- 

ble ofimpregnuting or being impregnated. The shells 
" ' ‘ in general are cup-shaped, and destitute of a lid. It 
includes thi' genus Halyotis, and many species of the 
old genus Patella. In the last order, called C^clo- 
branches^ the branchis appear in the form of small 
leaver' or pyramids strung round the under margin of 
the cloak. They enjoy a hermaphroditism similar to 
those of the preceding order. The species of the genus 
Patella which are allied to the vulgata, and the genus 
Chiton, are included in this order. 

In the fourth class, or Ackiuiala, he includes the 
bivalve shells, distributing them into families, from 
characters nearly similar to those which wc have 
pointed out as having been previously employed by 
Poli. 

The fifth class, termed Buaciiiopoda, contains 
animals, resembling those of the preceding class in 
having a cloak of two lobes, but these are alwa}s open. 
'J'hc branchiae consist of small leaves placed on the in- 
ner margin of Lat h lobe. In place of a foot they have 
two i (‘tractile fleshy arms, wliicli are extensde. This 
class includes the Patella unguis of Linnaius, the ge- 
nus rcrebratula and the Patella anomah of Miil- 
Icr. 

I’ho class Ciirhtpodaj distinguished by the articu- 
lated lilameiits with w hich the animals are furnished, 
contains tlie species of the genus Lepas of Linnauus. 
The shells belonging to the LinniL*au genera Serpula 
and Dentulium, are transferred to the class termed 
Aimehdes. 

'fins system oftlie niolluscouj: animals is luiques- 
tioiKihly the mjLst perfect of ail th'isu which have 
been publi&lied. But, with all its excelleiicu, we must 
inform the reader, that many species, nay, whole ge- 
nera, have their places asAigned them in this natural 
method, merely because the sbells oecupic'd a simi- 
lar position in tlie urtillcial system, the form of tho 
inhabitants being unknown. 

Section IV. — Mixed Systems* 


according, to Ad perfection of their organs^ begin* rnmihrilugiri ' 
ning with the iiaest simple. 


1. Acepiiales testaces. 

^ Ils sont enferm6s dans une coquille bivalve, qui 
s’ouvre ct s’articule en oharniere. 

A. Acephales moiiomyaires, leur coquille offre int6- 
rieurenient uric impression musculaire subcentrale. 
a* Ac6phales ayant dtmx bras opposes, cili^s, et 
qui se voulent en spirale en rentrant dans la coquille. 


1. Les Drachiopvdcs* 

Lingulc Orbicule 

Terebratule 

A. Acephales sans bras, ne sc fixant point par un 
byssus. 

1 . Les Ostracecs* 


Kadiolite 

Calceole 

Cranic 

Anomie 

Placune 

Vulselle 


H nitre 

Gryplice 

Plicatule 

Spondylc 

Peigne 


c. Ace|)fiales ayant la plupart un pied propre a filer, 
ct se fixaiit par un byssus. 

1. Les Byssjferes. 

Houle tte Crenatulc 

Lime Feme 

Pinne Marteaii 

Moule Avicule 

Modiole 

B. Acephaleldimyaircs, leur c oquilJe ofFre iriterieure- 
nient deux impressions inusculaires sepurecs et la- 
tcrales. 


a* Coquille inequivalvc. 

1. Levs Camacecs* 

Etherie 1 Corbule T Coquille li- 

Came > Co(|uillc fixec. Pandore J bre. 
Dicerate j 


Mixed In this section, we shall confine our remarks to 

Systciu.s. j.|jg system of this kind of any coii.sc(juencc 

which has liitlu rto appeared, and which is the pro- 
duction of Lamark, one of the most cclcbiated I'Vcnch 
zoologists of the prest nt day. The Sysieme des z/w/- 
maiLT snns Vrrlebres, Paris, 1801, of this au’hor, em- 
braces the vvhole range of animals included in the 
classes Insccta and Vermes of Liiiikcus. Where 
treating of the Mollusca he divides them into two 
orders. The first, termed Cephahnis, from possessing 
a bead, includes the univalves. The second, itrincd 
Acvphuhms, from the absence of a head, includes li e 
bivalvi'S. Instead of giving tlie outline of Lamark’s 
system as published in the work now mentioned, we 
propose rather to present the reader with the abridg- 
ment of his method, as contained in his Extrait du 
Cours de Zaologic^ Paris, 1812; but we anxiously 
look for the completion of the great work, in which 
he is at present engaged, llistoire Malurellc de.s Ani-> 
maux sans t^eriebres, where w'C liupe to see this sys- 
tem rendered still more precise and useful. It is ne- 
cessary to mention, that tlie animals arc arranged 


h. Coquille equivaivc. 

* Acephales lamellipcdcs ; leur pied cst aplati et la- 
inclliformc. Ligament exteriour, la coquille 
non buiii'ante uux extrernites laterules. 

'[■ Aucunedent, ou line seulc dentsur cliaque valve 
les crochets L'corclies. 

Les Nayadcs. (Co(|. d'eau douce.) 

Mulette Anodontc 

If Charniere multidentee. 

Les A? (‘acres* 

Nucule ■ Cuculee 

Petoncle. 'J'rigoiiie 

Arche 

fff Dents ciirdinales, grossieres,'et iireguliereB. 
Les Cardiacces* 

Iridacne liiatellc 

Hippope Isocarde 

Cardite Bucarde 



294\ 

V r 1 ' 

G#nAiflo8T« 








■" 


f f tf Dentf oardinales divcrgfntes. 

‘.-j^J^ " ' Lei' Congucs, 


ConqueR 

marines. 


Telline 
Lucino 
Capee 
Cyclade] Conqucs 
Golathe fluviatilcs. 


Ongulino 

Crassntelle 


Lutraire 


If Ligament intericur, sur une dent elargie. 

Les Myaire&. 

Anatine Mye 

•[•ff Ligament extericur. Coquilic sabulicolcs, 
non terebrantes. 

hc^ Soltnacres. 




Vcnericardey 
Venus Con* 

Cythisr^Q quos 

Cyprine nm- 

Donace rines. 

Donacille ^ 

♦ Acephales crassipedes, leur pied est epais, aouvent 
subcylindrique. Le ligament intericur, ou la 
coquilic baiilante aux cxtrcmiles laterales. 

f Ligament intericur dans une fossetlc. 

Lcs Macfracers^ 

Erycine Mactre 


OOY, 

C« Branchiei caebies ou coutertes, mais eu silQle ColduAogy. 
dans un c^tH particuli^ro. Elies ne rbspirent' 
que Teau, 

Les Laplysiens, 

Acer© Sigaret 

BullC'c Dolabellc 

Bulle Laplysie 

D. Branchics cach^es dans un cavite particuli^re, et 
etenducs sans saillie sur les parois de la cavitc. 

Elies nc respirent que Tair libre. 

Lcs Linaciens. 

Onebide Vitrine 

Parinaccllc Testacclle 

Li mace 

Molbisgiies Ccphales TracficVpodes. 

A. Sans siphon saillant, et reapirant en genera! par 
un trou. Coq. a ouverture entiere, n’ayant d sa 
base ni canal ni veritable echancrurc. 

fl. Nc respirant que Tair. Leur branchics sont cn- 
tendues sur les parois de la cavite brnnehiale, sans 
y former dc saiJJic. 

♦ Tontaculcs cylindraccs : coquille terrestre, avee 
ou sans opcrcule- 


Fauope Solen 

Glycimcre SanquinoUiirc 

tttt Ligament oxter ieur. Coq. terebrantes, sans 
pieces acccssoires, 

Z<?,y Lilhophagcs* 

Saxicave Pctricole 

llupicole liupcllaire 

tt ttt Ligament extericur ou inconnu. CoquiJJes 
terebrantes, avec une ou plusieurs pieces 
aceessoircs, distinct des valves, 

Lvs Vholadabes, 

Pholade Cluvagclle 

Taret Arrosoir 

ristulanc 

11, Mollusquks CnrnALEs. 

MoUiisguvs Cejdinles Gnsleropodcs, 

A. Branchics extericur, placces sous Je rcbord du 
mantoau, ct disposees en scrie longiludinale entro 
ce rcbord et celui du pied. Elies ne respirent que 
I'eau. 


Los CoVmaccs. 



('’yclostome 

Vertigo 

Auricula 


Bulime 1 Qiuitre 
Ainphibuliiiu V tcnlacu- 
Agathinc J lcs 


Deux tcntaciiles. 


Tentaculcs applatics : coquille d’eau douce ton- 
jours sans opcrciilc, ('t dont rnnimal vient re- 
spirer lair a la surface dc I’cau. 


Lymneens. 

Lymncc Planorbe 

Physc Conovulc 

ff. Nc respirant quo I’cau. I^eurs branchics fur- 
ment des parties saillantcs dans la cavitc branch iale, 
Les iins sont fluviatiles, lcs autres marine, 

* Coquille fluviatile, dontlc bord gauche de I’ouver- 
ture n'imite pas unc demi-cloison. 

|- Coquille opcrculec dont lcs bord dcTouverture 
sont disunis. 


Lcs Phyllidicns. 

Plourohranche Ombrello 

Phylidic Palellc 

Oscabrion Haliotoide 

B* Branchics exterieures, composees d'une ou deux 

S iieces plac6es au-desus du cou, sous 5b manteau. 
iilleB ne respirent que I’eau. 

Les Cufyptiacionx. 

CabochoD Calyptree 

Fisurelle Crepidulc 

Emarginule 


Les Melaniens, 

Melanie Pirene 

Melanopside 

Coquille oporculee, dont les bord de Touverturr 
sont reunis. 

Lcs Perisiomiens- 
Pal udine A mpullaire 

Valvee 

Coquilles fluviatiles ou marine, dont le bord pu- 
cnc de Touverture imite une demi-cloison. 
Point de columelle ; un operculc. 
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fluviatile. 


Dauphinule 


^ Les NerHacSes. . 

Navicellel « • .m Nerite7 ^ . 
Neritine }fl“viat.Ie. Natice}”*™*’ 

Coquilles marine, dont le bord gauche de I'OU^ 
verture n’imite pas une demi-cloison. 

f Coquille dottante. 

Janthine. 

ft Des plis i la columelle. 

Les Plicaces. 

Tomatille Pyramidclle 

tf f Ouverture obronde a bords reunis. 

Les Scnlarieiis. 

Vermet Daupbinule 

Scalaire 

If f f Ouverture evasce, k bord desunls. 

Les Macrostomes. 

Stomate Stomatelle 

f tttt Ouverture non evasee, a bord disunis. 

Les Turhinacec, 

Turritelle Monodonte 

BhasiaDcllc Cadran 

Turbo Troque 

B. A. Siphon saillant. Ils sont tous marines, car- 
nassiers, et nc respirent quel’cau, qui parvient aux 
branchies par un siplion. Ouverture de la co- 
quelle, soit canaliculee, suit echanor^e ou versante 
a sa base. 

a, Un canal plus ou moins long a sa base de la 
coquille ; le bord droit de 1 ’ouverture ne changeant 
point dc forme avec I'agc. 

Les Canal i feres, 

Ceritc Pyrule 

Pleurotome F useau 

Clavatule Murex 

Turbinelle llanelle 

Fasciolaire Strutholairc 

h, Un canal plus ou moins long a la base de le 
coquille ; le bord droit de I’ouverture changeant dc 
forme avec Page, et ayant un sinus inferieure- 
ment. 

Les Alices, 

Ilostellaire Strombe 

Pteroccre 

c. Canal nul ou tres court. Uni echancrure 
oblique ^ la base de Pouverture. 
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Les Purpuryeres. 


Casque 

Cassidairc 

Harpe 

Tonne 

Vis 

Eburne 


Buccin 

Conciiolcpos 

Pourpre 

Monoeeros 

Ricinulc 

Nasse 


Les ColumeRaires 

. Canceltiii^e Volute 

Colombelle Mar^inellc 

Mitra VoLviare 

e. Point de canal : tour de spire larges, comprimes, 
et enroules de Paxe de maniire que le dernier re- 
couvre presqu' entierement les autres. 

Les EnroidSes, 

Ovule Ancillaire 

Porcelaine Olive 

Tarritire Cone 

Mollusques Cephalis Cephalopodes, 

A. Testaces polythalames. 

a, Coquille multiloculaire a cloisons simples : leurs 
cloisons simples sur les bords, n'offrent point des su- 
tures decoupccs et sinueuses, sur la parois interne 
du test. 

* Coquille droite ou presque droite, point de spiralc. 
Les Orihocerves, 

Belemnite Nodosaire 

Orthocere Hippurite 

** Coquille particllement cn spiralo ; le dernier tour 
se terrninant en ligne droite. 


Les Lituolces, 


Spirule Lituolc 

Spiroline 

*** Coquille semi-discoide, a spire excentrique. 

Les Crist acccs. 

Kenulite Orbiculinc 

Cristellairc 

Coquille globuleusc, sphcroidale ou ovale : a 
tours de spirale enveloppans, ou a loges reunies 
en tunique. 

Les Sphcriilccs. 

Miliolite Mclonite 

Gyrogonite 

***** Coquille discoide, d spire centralc, et ii loges 
rayonnantes du centre a la circonference. 

Les Radioices. 

Rotalie Placentule 

Lenticuline 

****** Coquille discoide, a spire centrale, et a loges 
, qui ne s’etendent pas du centre a la cii- 
conference. 

Les Natililacees. 

Discorbis Nummulitc 

Siderolitc Mautilc 

Vorticiale 

b, Coquille multiloculaire d cloisons decouples sur 
les bords. Les cloisons, siriueuses et lobees dans leur 
contour, sc reunissent contre Je parois interne du^ 
test, et s’y articulent en sutures decoupces conune de 
feuilles de persil. 
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d. Point de canal a la base, mais une echancrure 
plus ou moins grande. Des plis sur le columelle. 



CondifilAgi^ ‘v • AmmonSes. 

AmOnite / Ammbnoceratne 

Clit>ulite Buculite 

Turrilite 

B. Ttstaoia monothalames. 

Argonauta 

MoUusques Cepliaks Heteropodcs, 

Carinaire Firole 

Phylliroe 

The authors of the first' class of CondiologUis 
which we have mentioned, employ exclusively the 
characters furnished by the shell, and scarcely deign 
to tell us that there is an animal attached to tliat 
shell. The authors of our third class are anxious to 
keep the shell out of view, and draw their distme- 
tions from the animal ; but they have failed in the 
attempt. In extreme cases, the characters of (he 
shell are resorted to in the absence of distinctions 
furnished by tlie animal. 

Laniiirk perceived tlie inconvenience of separating 
these two modes of examining molluscous animals, 
and fortunately formed a very natural combination. 
We shall give his character of the genus Patella, as 
a specimen of this mixed system. 

PateUfit Patella* 

Coquhle univalve, non spirale, ovnle, ou suborbi- 
culaire, cn bouclier ou en bonnet, concave et simple 
dessous, entidre ti son sommet, ct sans fissure a 
son Lord. 

Patellicr : Gasteropodc u t(;te tronquee oblique- 
ment, niunie de deux teptacules pointucs. Lesyeux 
a la base exterieure des tciitacules. Les brunchies 
placees autour du corps, sous le rebord du maiiteau. 

In this manner tlie gtMieric character independent 
equally on the shell and the contained animal, and 
that genus in a system is consequently not sufficient- 
ly established in which both these characters are not 
. included. How many gwieni are in tliis imperfect 
state ! Were the same plan followed in the descrip- 
tion of species, everything we could wish lor M'ould 
be detailed ; and our knowledge of the forms of 
molluscous bodies would approach to perl'ectiori. 
How much is it to be wished, that this plan of La- 
mark’s were generally adopted in this country ! Con- 
chology would assume a new aspect, and the number 
of its votaries would rapidly increase. 

C'umprative The reader will have perceived, in the course of 
Excellence hasty review of those systems which we have 
fei^ enumerated, that we have refrained from making any 
reniarks oi\ their comparative excellence. This#de- 
ficiency we now propose to supply in the following 
observations. 

The authors that have arranged testaceous bodies, 
witliout reference to the animals that reside in them, 
appear to have mistaken the house for Ihe inhabi- 
tant, and the tiling formed for the being that pro- 
duced it. They have torn asunder objects which 
ore doioly related* and united others which differ in 
structure and eepnomy. These are necessary con- 
sequences of an artififnal system, and they become 


more obvious b; proportion ns we descend in the CMMossr- 
scale, of being. ^ 

The examination of shells, according to this me- 
thod, may be viewed as the study of tne osteology 
of the MolluSca. It has not for its dbject the inves- 
tigation of Jiving matter, but of dry bones. Nor has 
it any of those advantages which result from the 
study of the osteology of the vertebral animals. A 
knowledge of the bones of these animals enables us 
to ascertain many of their primary functions, the na- 
ture and extent of their powers of motion, and even 
the food on which they subsist. But our knowledge 
of shells merely, enables us not to say, whether the 
animal can crawl or swina ; whether it feeds on plants 
or animals. The reason is obvious. Ail the muscles 
inserted upon the shell arc either mere organs of ad- 
luv^ion, or destined to open imd shut the valves. 

None of thosse muscles connected with any of the 
primary organs have any connection with the shell. 

TJiat the shell furnishes several important characters, 
we readily grant ; but we are here reasoning against 
the propriety of attending to the shelij to the exclu- 
sion of the animal, and, to this extent, our reasoning 
appears to be conclusive. 

We are aware, that, in the other departments of 
natural history, the appearances which the external 
parts of an animal exhibit are constantly employed 
in the construction of orders and genera, and all the 
intermediate divisions. Thus, for example, the bill, 
feet, and feathers of birds, furnish the characters by 
which they are arranged in the system. Here, how- 
ever, it must be observed, that the combined infor- 
mation yielded by these parts, makes us acquainted 
witJi the habits and organization of a bird. By 
means of these we can judge, and with certainty, 
not merely of its internal structure, but the places 
which it frequents, and the food which it con- 
sumes. Hence these characters may be applied with 
equal propriety in an artificial as in a natural me- 
thod. But what opinion would we form of that Or- 
nithologist, who could readily inform us that the cor- 
morant has fourteen tail feathers, and the shag only 
twelve, but who was ignorant of the haunts of these 
birds, their food, and the number of their young. 

We might prize him as a companion in surveying a 
museum, but he is alike a stranger to science and 
nature. 


Nor can we feel more respect for the student of 
mere shells. He may be able to tell us the number 
of whorls in a spiral univalve, or the form of the 
hinge in a bivalve ; but if he knows not the nature 
of the organs of respiration, digestion, and reproduc- 
tion of the animal to whicli the shell belongs, and 
contentedly reraaina in this ignorance, he has yet to 
learn the value of method in natural history. Me 
cherishes with mistaken fondness' the maxim of 
Linmeus, Nomina nosse oportet qui rem scire 
velit,” while he overlooks a more important object, 
expressed in the motto of the Linneean Society, 
“ Nuturie discere mores.” 

These remaiks apply to the conchological labours 
of Linnaeus and his followers, who have devoted 
their whole attention to tlie arraag(*ment of the shells, 
without atteadiog to the ammak. We know that 
6 
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t eleology, some of the admirers of the Swedish naturalist pre- 
sume to say, “ /^jU our great author •was not •wtwlli/ 
imHeutive to the creatures for which the beaut fid and 
endlessly diversified receptacles that he had charac- 
icrized were designed. Among the generic marks was 
included the name of the molluscous inhabitant ; or, 
where the animal differed from any which had a place 
in other parts if his system, he described it at length^' 
(Linn. Trans. Vol. VII. 175.) Now, to what does 
all this attention of Linnaeus amount ? In all the 
species which he has described, he lias only noticed 
the animals of four of these, and in a very slight 
manner ; and, w itli regard to the name of the mol- 
luscous inhabitant which he included in his gene- 
ric marks, we liesitate not to say, that by this union 
he has betr.'iycd carelessness. To many British 
ears these terms may sound harsh, but the proof 
of their correct application in the present in- 
stance will be abundantly evident, if we examine 
the references to the aniriiuls of a few of his ge- 
nera. Tlie genus Chiton is thus churacteri/ed — 

Animal Dons. Tcsttc jdm es, longitiulinalitcr gc'itu’, 
(forsa tncnmbenlcsT Arc we not led to conclude from 
this character, tliat the animals of the Chiton exactly 
reseinhle tlie animals of the Doris genus, w illi the ad- 
clition ol’ the shells ? If this he the case, liow arfi- 
licial is that system which places these two genera in 
r-eparate orders! Cpoii turning, however, to the 
genus Doris among his vermes mollusca, we find the 
following ehuracters assigned to it — “ Co? pus nprns, 
nb/oiKj^um^ subtns planum. Os luiticc subius. Anus 
posiicr, supra ductus dhis. Tcntacula duo, supra 
cm pus anticr iut ra Joi amiua reitactiliaT Now% tiic 
fine fringes around the anus of the Doiis, which aie 
the bianchia' of the animal, and Ibrm the essential 
character of the genus, are not to he found in the 
animals of tlie Cliiton, wdiose hranchijc are in the 
form of little loaves placed along the margin of the 
body, and the anus is a simple pore. 

According to tbe generic cliaractci of the Mya, 
the animal is an Asculia, with the ajipendage of a 
^hcil. Upon turning to the genus Ascidia, we find 
!t said “ Corpus fix urn, terctiiisoulum, vaginans. 
Apcrturir bina?, ad summitatem ; altera humiliore.” 
I'o prove the impropriety of referring the animal of 
the Mya to the genus Ascidia, vre sluill only men- 
tion, that the former has a foot, and jiussesses a loco- 
motive power, — the latter lias no foot, remains iiu- 
moveahly attached for life upon tlie substance to 
which it first adhered, and depends on the acci- 
dental bounty of the w’aves for all its nourishuienl. 

The animals of nearly all the univalves arc repre- 
sented as belonging to the genus Li max. But, with 
the exception of the restricted genus Helix and Bu- 
limus, the animals of the univalves are ail generieall} 
dirtereiit from the Limax. Tlioir tentacula are ge- 
nerally two in number, with the eyes at the biiM* ; 
while the tentacula art* lour in the Lnnax, with the 
('yes at the tips of the two longest, 'i’liesc exani- 
j)les will suffice to establish a tn:th so ])ali>ably ob- 
vious. 

The principal objection against this system of em- 
ploying the shell, fo the exclusion of the ammal, 
arises from tlie fact, that nature has net drawn a line 
of distinction between the mollusca and the tcsiacca. 
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Thus, many of the vermes mollusca of Linnaeus in- tonchology, 
elude shells in their bodies, as the Aplysia ; ami ' 
many of his vermes testacea likewise are soft on tlie 
outside, the shell being inclosed by the integuments, 
as the Helix Haliotoidcn. 

We have another objcclion to this artificial sys- 
tem, and one which wc consider of great force ; that, 
wherever it prevails, the form Jiiid liabits of the ani- 
mal are overlooked. How fully is this truth illus- 
trated in the works of the Testaeeologists of this 
country ! We might examine all their writings, 
from the Pinas of Merret to the JJescnptivr Cata- 
logue of Maton and Racket, including the works of 
Tennant, Berkenhout, Da Costa, and Donovan, and 
learn little more, besides tlie habitat, than that to 
every shell there is an animal attached. Of tin's 
charge the names i>f Lister and Montagu stand ac- 
(piitted. The former ha^ given us several good dis- 
sections, and tlie latter minute descriptions, of the 
testaceous animals. 

While, in the preceding remarks, w'c have object- 
ed to all arrangenuaits taken exclusively from tlic 
characters of the shell, w'e also disapprove of those 
systems founded exclusively on the characters of tlie 
nnima). By the former class of uiethodisls, the sim- 
plicity of nature is sacrificed to their pe( uliar \iews, 
and, by the latter, practical utility is disregarded. De- 
voting their whole attention to llic aiuiiiai, the latter 
Coneiiologisls have overlooked the house in wliieh it re- 
sides,— the roof which shelters it from the blast, — and 
tliewallsw'liieh guard it iroin its foes, 'fhe former Con- 
ehologisls possessed very limited view^s of nature, and 
erected systems obviously artificial. To the systems 
of the latter, the same (>bjeetionh will apply. ^17iiis’, 
for example, among* the univalves ol Adanson, the 
families are formed fiom the jxisition of the eyes 
chiefly. 'J'hat the black points wdiich we witness at 
till' tips or the base of ilie tentacula are actually eyes, 
wc readily admit ; hut what inlluence has these eves 
on llic habits of the animal ? or rather, doe^ a change^ 
of position of these orgaiLs occasion a coires])()nding 
change in the habits of the animal:' l;nlei>s this ix 
answ'cred in the aflirmative, we must consider such 
characters as equally artificial with any employed h} 

Linuirus or his Ibllowers, since lhe\ have no relation 
to any of the prim.iiy functions of lile. 

The eiiiployiiienl of charaetiTs taken exclusivelv 
from the annual is attended with ^o nianv jwactieal 
difiicLiIties that it never can he intnuluced into ge- 
neral juaetice. If we find a shell thrmvn ashore, tin 
animal may be dead, or it may refuse for a time to 
display its organs, and prevent us from arriving at it.^ 
name and history. This defect, however, is part I \ 
remedied when w c can call to our aid tlie characters 
I’urnished by the shell. 

.Another objection against this method arises from 
the w'cll known diHiciilties attending the preservation 
of the nudluscous animals. To dry them, destroys 
their form and texture; to inject them, is impractica- 
ble-, and when put into spirits of wine, they gencral- 
ly appear a shrivelled mass. But the coveiings of 
these animals arc durable, and, since the\ lorma part 
of the animal, — since they are produced at first along 
v/ith it, increase by the addition of new matter from 
its body, and continue attached to it for life,— .-we 

pp 
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Conchology. must condemn any classification from which the shell 
~ ~ is excluded. 

From these remarks, il will he obvious, that 
consider the mixed system as the most natural and 
the most useful. It possesses all the advantages to 
which the other systems lay claim, while it is free 
from their defects. It withdraws part of our atten- 
tion from the shell, because it is destitute of peculiar 
vessels, and possesses no vital energy, to tix it on 
those organs of the animal which are subservient to 
its existence. It leads us to examine the whole ani- 
mal, instead of certain parts of it merely, and ha^ a 
tendency to excite us to become ac(|uainted with the 
manners of a tribe, from which, imperfeel and artifi- 
cial systems have hillierto withdrawn our attention. 

It is of the utmost importiince in tlie I’ormation of 
nny arrangement of natural bodies, to have an exact 
idea of the relati\e value of tlie cbaiacters used, and 
of tlieir true subordination. This is a subject of vast 
moment, and too little attended to by naturalists. We 
do not iierc coihddcr that character us of the highest 
kind, which is tlic most general, but that which lias 
the greatest influence over the faculties and instincts 
of the animal. Had this subject been studied witli 
greater cure, the science ot Conehology would, at 
this period, have been in a more tlourisliing condi- 
tion. To ascertain, in some degree, this subordina- 
tion of character, is the object of the following ob- 
servations. 

The division of the testaceous molluscu into thrt‘C 
orders, as adopted by Linmeus, is cotifessedly artifi- 
cial. 'fhe Multiv.'ilvia of that autlmr possess no cha- 
racters in common, neither cun they boast of a ge- 
neral resemblance. The first genus, Chilony consists 
of animals which belong to tlu? ceplialous and gaste- 
rojiodoius niollusca. The animals of the genus Le- 
jias approiicli more nearly to the Crustacea than the 
niollusca ; while tlie animals, inhabiting the genus 
Pholus, belong to the acopindous niollusca, and are 
closely connected with the Myx and Solenes. The 
shells of the first genus are merely calcareous scales, 
arranged transversely on the back of the animal. 
The shells of the second genus are variously urticu- 
Jated, fixed, and either sessile or peduneulaled. 
The slieJls of tlie third genus arc bivalves, with a few 
accessory calcareous plutcs. Jt is to he hoped ihat 
modern Conchoiogists will avoid so incongruous a 
combination. 

'I'he two remaining divisions of Linnxus, tin* bi« 
val\es and univalves, are not only obvious, but natu- 
ral. Tliey indicate tlie existence oi’ certain forms 
])e('uliar to the animals w^liose shells arc thus sejm- 
j-ated ill the system. The univalve shells are inl«a- 
hited by animals which possess a head, and whoso 
organs of motion are either tentacula, situated on the 
head, or a foot spread over the belly , as in the slug. I'hc 
animals of the bivalve shells, on the other hand, are 
destitute of a head ; some of them .^ve no locomo- 
tive powder ; and, in others, tl^r' organ of motion is a 
fleshy foot, wdiich the animal can protrude at jilea- 
sure. These circumstances point out the connection 
which subsists between the iirgans of the animal, and 
the external i’orms of the sliell ; a connection which, 
in every system, ought to be carefully attended to. 

Il is somewhat difficult to point out, among the 
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univalves, the true subordination, or relative import- f^onchalogy. 
ance of the cliaracters employed by (!oncbologists in ^ 
describing them. We Inive irmch to learn ol’ their 
anatomy, and hence wx' cannbt with cerlainiy })oiut 
out the relation ol' the parts oi* the shells ro llic or- 
gans wdiicU those parts protect. The form and struc- 
ture of the mouth, however, may be expected to 
furnish characters of tiie first rate irnpornince, and 
have always attracted tlie norice of the student of 
testaceous bodies. Tlie very shape of (he animal, 
together with its ordinary ha'.iit*', must necessarily 
dejiend, in a great measure, uii the form of tlic 
mouth. 

In many genera, tlie mouth of the sliell towards 
the base is produced, and ti rininates in a groove or 
beak. 'Mu se univalves are termed ( imtiliculniecf^ 
and are readily distinguished from those whose mouth 
is oilirr. 'Mie dilferiMices m the form of the shell 
in these two (ilvision^* is an index of equally reiiiarl- 
able diifeieuces in the form of the animals. I'lie 
canalicuJ.it(‘d shells contain animals possessed of im 
elongateci tube for the purposes of respiration, aiul 
tliis canal is destined lor its reception and protection 
W'heii exparuled. The animals whose sliells are des- 
titute of this canal, aie likewise destitute of this 
lengthened respiratory lube. Fircurnsfanecs of this 
kind induce ns to helicvi', that shells, agreeing in ex- 
ternal form, ill general, (’onlaiii animaU of ;i similar 
organi/alion. W'c eom-ider this division of llte uni- 
valves inlo canaiiculiiled sind entire, as obvioii.^ and 
natural. 

The next charaiaiT, in point of importaucig a[i- 
pears to depend on the direction of th(‘ n volutions 
of the spire. In genera!, wdien a spiral univalve is 
placed upon its base, or ruoiilli, witli its summit to- 
wards the observer, thi‘ mouth wall open on the right 
side of its axis or pillar, and tlie whorls will be ob- 
servial to revolve from riglit to left, beginning at the 
base, ami ending at the summit. "Jliese shells are 
termed dvxtral. In a fiwv sliells, however, tliis order 
is reversed. The mouth occurs on the left side of 
the pillar in the aliove-nunlioned position, and the 
whoils from the mouth to the. suimnit revolve from 
left to riglit. Shells ol’ tins sort arc termed .snusha/, 
sometimes also hi'lerostroplu' or Iieteroelite, and are 
generall} called by deaU rs uniijur. 

In the dcj-hnl s/irlls, tlie animals hav(‘ the external 
openings of the ri ctum, penis, and uterus, on the 
right side of the body, and tlie Iieart on the left. In 
the siulslral these organs are jihiced on the 

opposite sides. I’hus the openings of the rectum 
and organs of gCMieration are on the lel't side, w Jiile 
the heart is situated on the right. Here again we 
have an external charaeti'r impressed on tlie shell, 
which indicates certain arrangements in the organs 
of the animals. \\T‘ are aware that some Concliolo- 
gists consider the sinistrul shells as accidental varie- 
ties, and on that account regard the charaettr which 
is indicated as of inferior importance. Bose, indeed, 
says, “ La cause dc cette variation dans la direction 
dcs spires, vie nt dcs circonstaiices dai.s lequelles s’est 
trouve ranimal au moment dc sa naissance, et d'un 
obstacle qu’il a trouve lorsqu’il* a vouhi touriicr sa 
tetc du cote que lu nature lui a indique.’’ Tliis ex- 
planation might have been received, bad such changes 
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Conchology. In the direction of the whorls been confined to one 
individual or two, of particular species. But when 
wc observe all the individuals of particular species, 
nay even of genera with their whorls thus iiivariably 
reversed, we arc disposed to regard the occurrence 
as connected with the primary striu ture of the ani- 
mal, and not us the result of accident. Besides, 
the visctTa of the animal of a reversed shell are 
not placed in the .'Uiiie position in relation to its 
back or belly, as the animals oi‘ the dcxtral spe- 
cies. A simple change of direction in the spire, 
theref ire, will not convert a dcxtral into a sinistral 
species, and ihc- character inii‘'l be considered as of 
a higher order than those cin|)lo}cd for the separa- 
tion ol the spcciejj merely. Wc consider sinistral 
shells as belonging to disimcl genera from those 
which are dcxtral, it being mexjiLdient to make use 
ol‘ the eliaracter for higher ilivisions. 

Among riKiny of the univalves, tiie animal is fur- 
nished with a lid, by mi'ans of which it can close up 
the entrance of the slicll alter it has withdrawn itself 
into the (‘avily. It is in general corneous, somc- 
tliiu's also calcareous. It is usu.illy flat, and attached 
to ihe suj)Lrior and poslcnoi pari ol‘ the foot of the 
aniiriai. 1 ik‘ shells whicli [losscss lliis lid are gene- 
lally lernied (^prrtKlalrd shells, 'fliey must not be 
confounded willi those land siiell.s whose animals 
form a temporary covering to 1 ]*l mouth, pre vious 
to winlei', lor the jiurjiose of .protecling them IVom 
the vicissitudes of the w( allu r. 'I'his, in the tbrnier, 
is permanent, in tlie hitter deciduous; in the Ibrmcr 
it adheres to the aiiimal ; in the lattci only to the 
margins of the moulh ol the shell. 

'I'h.i., chaiaeter was lirst cmpioy(‘d hy Adanson in 
the construction of the second section of ln.> class 
univalves, and has been more or less attendeil (o by 
Mieeei'tling Concliologisl;,. It is cerlio'nJv a very 
gcm’ral eharaeter, and at fir^t sight might be siiji- 
posecl worthy of forming some ol' the Iiiglicr divisions, 
it ajipear.s but rarely in llie land shells, more fre- 
(|ui nlly in fresh water shells, tind generally in the 
marine sjiccies. It does not, as yet, apjiear to be 
(‘onneeted with any peculiar organization, although 
it must inrtuence to a rertain extent the economy of 
the ^ animal. Wore we, liowever, to employ it in 
higher divisions than generic ones, some coiifusioi) 
w ould certainly arise. It would cause the separation 
of many genera which are nearly allied, and even 
divide several natural families, 'flmb, for exaiujile, 
among the porcellaneous shells, it would sejiarate 
the fdivrs from tJie conea, tlie former being destitute 
ol an operculum, while the latter possess oiu. J'hcse 
two genera, however, belong to a natural family, the 
animals of both genera having a respiratory tube 
upon the head, and thi‘ eyts placed on the suites of 
the lentaciild, instead of being situaU’d, as in the 
other gasteropoda, on the tips (tr at the base. Tliis 
circumstance is calculated to convince ns of the ne- 
cessity of caution in the adnussioii of characters. 
These may at first appear to he ol‘ extensive occur- 
rence, and well adapted for the formation oi' families, 
but unless they exercise some visible infiuenee on 
the animal, tliey can never he employed with jiro- 
])riety in a natural system, however convenient 
they may be in an artificial arrangement. Oper- 


culated shells may be considered as gC|||ricBlIy dif- C ondiol^*^ 
(brent from those which are destituted that or- ‘ 
gari, without any injury to the natural method. It 
would even, in many instances, be convenient. 

Among univalve shells, considerable difierenccs 
are observable in the shape and position of this ca- 
vity. In some this cavity is simply conical, while in 
others it is conico-tubular, either revolving horizon- 
tally round a centre, or spirally twisted upon aii axis 
or jiillar. These circumstances furnish characters 
of great importance in an artificial system, us by 
means of them all testaceous bodies may be arranged 
into two tribes, the one possessing a i»illfir, round 
wliicli the tube of the shell is twisted, while the 
other is destitute of jiny pillar. The former have 
been termed Sluiitlin, rlie latter Astuhdia. As a na- 
tural character, however, these distinctions are of 
inferior im[)c)rtanee, and, if employed, w'ould occa- 
sion a separation between the genera Planorbis and 
Lymimea, which are demonstrated by C.’uvier to bo 
nearly related. In the finmation of genera, it may 
be emjiloyed with advantage, even in a natural sys- 
tem, aided by the structure of the pillar, and the di- 
rection ol*t1ic whorl. 

The lust character wdiich w^e have to notice wdiile 
speaking of the univalves, depends on the cireiim- 
stance of the cavity being entire, or divided into 
diambers, being unUociddr or midtdoadar. In the 
inukilocular testacea there are a num!)er of transverse 
plates, in some species perforated, in others entire, 
wliich cross the cavity of the shell, and, in general, 
tli\ ide the external cavity, in which the animal re- 
sides, from the older and ^mailer ones, from w'hich it 
has receded. In an artificial rangement, such 
di.^tinetions may bi.‘ (‘inploved with aiivaiitage, even 
ill the formation of the primary divisions, hut wo 
intertain doubts as to the propriety of using them in 
a strietly natural method. We are in a great mea- 
sure ignorant of the animals which Inhubit the multi- 
locular shells, yet as far as our knowledge goes, wc 
are induced to regard the distinction as merely con- 
ventional, and as unconnected with any peculiar or- 
dei of organization. Such a division may be useful 
ill the piesu'iU state of the science, and may he per- 
mitted on that account ; but in proportion its our 
knowledge of the mollusca advances, this distinction 
will he deemed inexpedieni. Iiidi*ed, were this di- 
viMon ailopted, the genera Argonauta and Nautilus 
would be torn tiom each other, although they are, 
by Timer and many others, regarded as members 
of ,i family of cephalopodous mollusca. The Nau- 
tilus lacustris of Lightfoot w'ould, in that case, 
likewise be separated from the genus Planorbis, with 
which It is very closely allied. In the nieuntinie, un- 
til our knowledge of the niultilocular testucea ar- 
rives at a greater degree of perfection, such divisions 
may be employed as convenient, and ol' easy applica- 
tion. 

The jiroceding remarks ajiply to those shells which 
belong to the cephulous mollusca. Among the bi- 
valve shells, which belong to the acephalous rnol- 
lusca, the churackrs which they exhibit are ol very 
dilfercnt degrees of importance. Here, as among 
the univalves, the appearance ol the shell enables us 
to form au idea of the organization of the animal, so 
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<^'onch ol^y. so that thi|||Aaracter6 thus furnisliccl by the shellj 
may be saf^^ employed in ii natural system. 

The bivalve shells, in general, possess the faculty 
of moving from one place to another, or ol' attach- 
ing themselves to rooks and stones, by means of 
temporary threads. 'J’IjCvSc are termed free shells. 
But there are others which secrete at tlieir birth a 
calcartoiis cement, uhioli unites the shell to the rock 
or stone immoveably for life. Tliese last are known 
by the name fixed shells. If w'c thus consider the 
dilferencc in the economy of those two divisions of 
bival\t‘i,, w'O may reasonably expect to find cor- 
responding ditreroFices in their organization. The 
free shells contain animals endow'cd w'ith locomotion, 
and bv oon^equoneo with feet, la few' of the ani- 
mals w’hioli iniiabil fixed shells can a foot be observ- 
ed. They are more simple in their organization 
than the free shells, — are destitute of absorbing or 
e jeering syphons, the place of these being supplied 
by lu'Ies in the duplicature of the cloak. This last 
diMinetion, however, is not peculiar to the fixed 
shells, alihoiigh found in all of them. 

Among the free shells, a very important circum- 
stance occurs, which we have already noticed, viz. 
that son\'j of these adhere to rocks and stones by 
means of temporary threads produced by the animal. 
'I'hey are termed bijssifenr. Independent of the 
utility of this power of producing tJireudb of* attach- 
ment, to the economy of the animals, tlie bys.sitcrir 
must possess at least three organs of which the other 
testaceous mollusca are destitute. TliC firnt of these 
is a gland for the secretion of the substance of which 
tile threads arc formed ; the second, a foot so con- 
structed as to be capable of s[)iiming these threads 
and fixing them to the rocks or other bodies to 
which they arc intended to adhere; and tlie third 
is a muscle in the animal to wliich the inner end of 
these threads inu) be attached, and which muscle, 
in general, has the power of contraction and elonga- 
tion. This character, then, appears perhaps of tlic 
very highest order, so tliiit, in ii iialural arrangement, 
we might divide the molluseovis bivalves into such as 
spin threads of attachment, and such as do not. We 
must, however, confess, thal llie b}ssifcr;e have 
.scarcely any other siihordinutc charaeteis in com- 
mon, to warrant such an arrangi'iiicnt. 

In general, the valves of which llie sliell consi.sts 
( lose upon each other in such a manner as to leave 
no opening. In a few geneia, liowcver, the valves 
do not close upon cacJi other at one end, and soine- 
times at both ; the point of union being at one side 
01 in the middle. The former are termed c/o.^r shells, 
the latter shells. 'J'he cliaraeter ol* gaping, 

so very obvious in the shell, is an index of equally 
important distinctions which prevail in the nniiiiul. 
In the gapers, the sy|)honb, or the absorbing and 
ejecting pipes, are two in number, and veiy long, 
and frequently united. The foot is coi gained in a 
sheath, from which it issues at the pleasure ol the 
animal. Besides, the braiuhia' are alw'ays united, 
and equal in length to the tubes. This character 
appears, therefore, equally important as the former. 
It h.'is hitherto been employed in tlie construction of 
i^peclfic characters merely, rarely of genera. 

\Vh‘'n the two valves are of the same size and 


form, the shell is said to be equivalve ; but wdicntbc Condiology. 
one Valve differs from the other in these particulars, 
the shell ih said to be itinjuivahr. Tliib cliaracter, 
so obvious and so commodious, is not the index of 
any peculiar organization of the animal. If employ- 
ed in the higher divisions, it would separate closely 
connected genera, and destroy some natural alliances. 

I’he inequivalves, however, are for the most jiart ir- 
regular ill their growth. 'J'he molluscous iiilhibitaiits 
have no lengthened sypliini nor foot. 

When wc examine tlie inner surface of bivalves, 
we observe some spots of a different cokuir and 
lustre from the general surface. 'J'liese are the 
jilacLS to which the muscles adhen il, which con- 
nected the animal w ith the shell, and are termed 
w>(Mnlar impressions. Tliey are eillior sejiarate and 
lateral, subcentral, or simple, or composite. Thi:> 
character w'as long employed by Coiicliologibts in 
their specific distinctions, and sometimes in the for- 
mation of* the genera. It has of late been employed 
by Lamark, as a character of the first importance in 
the division of tlie bivalves, lie forms these shells 
into two sections, the first containing those shells 
which have the muscular impressions separate and 
lateral, and the second such as have only one sub- 
ccntnil, simple, or comjiound impression. However 
liighly we respect the conchological labours of this 
naturalist, w'e cannot join with him in the present 
instance, and elevate a subordinate character to o 
jirimary rank. If, l)y muscular impi'e^sions, he 
means those marks impressed on the valve.s of the 
shells by the muscles wliich serve to close it, then 
his character is unconnected w ith any of tlie primary 
functions of tlie inhabitant. J-'or is it of inucli conse- 
quence whether the vahes he brought into contact by 
the action of one muscle or by lIic assistance of tw o ' 

In so far, the character is evidently artificial, when 
the impressions of the adductor muscles only are 
employed. But he evidently uses the term in :/ 
mere extensive sense, to refer to those impressions 
loft on the shell by some of the other muscles bv 
winch the animal is attached to it. To the mere 
Concliologist, these marks arc of a very uncertain 
import, and can never enable him to construct natu- 
ral families, and the student of llie mollusca will em- 
ploy more important distinctions. If we are lo take 
all tlie uiuscAilar impressions into account, the ar- 
rangement of Lamark must undergo great altera- 
tions. Let us take the common mussel as an ex- 
ainjilc. It is placed hy the French Concliologist 
in the second section, as having only one muscular itn- 
piession, although no less than four muscles adhere 
to each valve, destined for the performance of very 
different functions. The largest impression, which is 
situated near the obtuse end of the shell and tow ards 
the posterior margin, belongs to the adductor muscle, 
employed in closing the valves. Connected with 
this impression there is a tongue shaped mark, reach- 
ing nearly lo the ligament. This mark is occasion- 
ed by one of the lateral muscles for supporting the 
byssiis, and by one of the lateral muscles of the 
foot. The other muscle for supporting the byssus, 
is inserted under the teeth wliich occur at the 
beak. There is even another mark oi* adhesion on 
the margin of the shell, irregularly denticulated, oc- 
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ro^liQ^y, casioncd by the fringed margin of the cloak, which 
is there united with the shell. This mark may be 
termed the marginal impression. To winch ot these 
marks then arc we to attach the greatest importance ? 
To the impression of the one adductor muscle, which 
is common to all shells, — to the marks of the muscle 
of the hyssus, or to the indented mark of the fringed 
margin of the cloak. If we attend farther to Lamark's 
arrangement, we shall find the Camacea separated from 
the Ostreacea, altliough the two families possess nume- 
rous external and internal points of resemblance. We 
regaril the muscular impressions as furnishing a con- 
venient character for the construction of genera, and 
the discrimination of species, hut it is not w^orthy to 
occupy so liigh a rank as Lanvirk has assigned to it. 

As intimately connected with the muscular im- 
pressions, we may here notice the llgamenL It is 
a horny elastic membrane, whicli serves to open the 
valves, when the adductor inuscie relaxes. It is 
placed on the exterior margin in some shells, and is 
concealed in others. When external, it is stretelied 
when tlie shell is closed, and when it is internal, it is 
compressed in similar circumstances. This charac- 
tei is very iisei'iil in tlie construction of genera, but 
it ought never to be employed in any of the higlier 
divisions. It is not the index of any peculiar orga- 
nization, neither does it serve to unite natural fami- 
lies. Liimark, without due consideration, regards it 
as next in importance to the muscular impressions. 

The icclh of the hinge of bivalves, since the days 
of Langius, have been studied with care, and the 
eliaractcrs which tliey furnish have been employed, 
both in aititieial and natural arrangements, in the 
construction of the primary divisions. It w'ould have 
been of some advantage to the science bad Coii- 
cliologihts ascertained the use of the teeth, in the 
economy of tlie animal, before forming any divisions 
from their presence, absence, or position. They do 
not apj)car to be the index of any poeullar organiza- 
tion, neither can they be employed to bring together 
naturally allied families. The use of the adductor 
muscle is to close the shell ; the ligament opens it ; 
and the teeth of the hinge seem destined to modify 
and direct tliese movcmicnts. The characters fur- 
nished by these three parts of the shell, appear to 
be nearly of etjual importance, and tit only to oc- 
cupy a very subordinate place. Were tlie circum- 
stances connected with the teeth of tlie hinge to bc- 
corni* the foundation of the higher divisions, many 
natural families would be broken. Thus, tlie genus 
Anodonta, would be removed from the Unio, al- 
t bough they arc both lluviatile, possess one long &u- 
liulated loot, one syphon in the form of a hole, the 
summit of the cloak furnislicd with cirri, the branehia* 
in part reunited, viviparous, carrying tlie young in 
the branchi.T. In short, it seems to be a character 
Ht only for generic and specific distinctions. 

Bivalve shells have often been divided into equi- 
lateral and inecjui lateral. These difterences do not 
appear to be the signs of any ])eculiar character of 
the animal, or any of its functions. They must in- 
fluence, to a certaimextent, the relation between the 
different parts, but this influence is not sufficiently 
obvious. The character, thus furnished, is of an 
nneertain kind. It is influenced by the age of the 


individual, and, therefore, can only be employed C<>«cholf»gy- 
with caution in specific distinctions. 

The last character of the bivalves, wliich vre shall 
notice, is the power which some of them possess of 
piercing stones and wood for the purpose of I’orming 
to themselves a retreat. These are termed borers. 

It was supposed by many that the animal secreted a 
liquor with which it dissolved the bodies into wliicli 
It penetrated, but the sagacious Reaumur soon ascer- 
tained that the boring was performed by means of a 
rotatory movement of the larger valves. M. Fleiir- 
ieu-Bellevue states, that the calcareous stone, in 
which the Rupcllana litliophaga is found, is often 
discoloured in the immediate neighhoiuhood ol' its 
recess. This may arise from other secretions of the 
animal, or even from the stagnant sea water in the 
hole, and not from the action of the phosphoric acid, 
or any other solvent supposed to be employed by the 
animal. 1‘liese would act equally on the shell as on 
the calcareous rock. But the borers are not con- 
fined to calcareous rocks, tliey also lodge in slate- 
clay, and other argillaceous strata. This is very of- 
ten the case with the Pholades. But this character 
can never be extensively employed, as the same 
species wdiich, at one time, may be found imbedded 
in stone, will be observed at another seated among 
the roots of sca-wced, or buried among gravel. 

From the preceding remarks it will a[)pcar obvious, 
that there arc many characters furnished by the 
shell, which give us indications uf corresponding pe- 
culiarities in the structure of the animal, and on that 
account ought to be employed in every natural ar- 
rangement. These characters have this circum- 
stance to recommend them, that they arc obvious 
and permanent. The objects which furnish tlieni 
can be |)reserved in our cabinets, and serve to per- 
petuate our recollection of the apjiearances which 
the more perishable parts have exhibited. 

There is yet another class of characters to be con- 
sidered, very variously rated by different authors. 

These characters arc taken from the situation in 
whicli sliclls arc found, wlicthcr on the land, in Iresli 
water, or in the sea. 

Thismodeof dividing testaceous hodieshas not been 
sufficiently attended to by Conchologists, who have, 
in general, condemned the plan, us founded upon an 
improper principle, viz. the classification of animals 
from the places which they frequent, instead of the 
forms which they exhibit. Such a mode of arrang- 
ing the liigher divisions of the dilfcrcnt classes wc 
would readily censure ; but when employed in the 
inferior subdivisions of the testacea, wc regard it as 
an important and a natural character. Wc ask the 
true naturalist to say, Which is the most important 
character, the hinge having teeth or wanting, and the 
animal residing in fresh water or in the sea ? Wo 
anticipate with confidence the preference which 
would be given to the latter, although the decision 
might provoke a sneer in a mere collector. Nature 
has evidently drawn a line of separation between the 
three tribes, which it is not difficult to perceive. 

The terrestrial testacea arc destined to live on ve- 
getable matter. Their organs of respiration are 
suited to the iiiediuin in whicli they reside. Their 
organs of feeling are, in general, more numerou'? 
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Conchology. than those of the fluviotlle or marine shells. The 
' tentacula of the latter seldom exceed two, while in 
the land shells the tentacula are, in general, four in 
number. The eyes arc likewise dilferently placed ; 
in the aquatic testaceu they arc situated on the head, 
at the base of the tentacula ; whereas the eyes in 
nearly all the terrestrial species are placed on the 
tips of these organs. Wo might also add, that no bi- 
valve shells arc found on the land, — they belong ex- 
clusively to fresh water and to the sea. 

TIjc fliiviatile shells, though destined to reside in 
a diiferent medium fronj the terrestrial, have their 
organs of respiration (according to Cuvier) nearly the 
same, and are, therefore, compelled to come occa- 
sionally to tlie surfaci' to respire. Tlicy have, in ge- 
neral, two Hat tentacula, wdth the eyes j)laccd at the 
base. They may, in general, be distinguished from the 
marine kinds, by the sujxrior thickness of their epider- 
mis, — their corneous colour, and sernitransparcncy. 

The marine shells are the most numerous, — the 
most beautiful,— and the most highly prized of all 
the testaeea. Many of tlie univalves of tliis tribe 
])Osscss a lengthened respiratory tube, with a canal 
in the shell for its protection, — a cireuinstancc not 
observed in the fliiviatile testaeea. There is one cir- 
cumstance which at once jminl?, out tlie difference 
in structure between the Hu\iatile and inaiine testa- 
cea : The fliiviatile cannot live in salt water, nor the 
marine in fresh water. Tliis (act points out an ar- 
rangement in their orgaiii/atioii to which Toncholo- 
gists ought to pay attention. 

I'hese remarks are calculatcil to persuade C’oii- 
Choiogisfs to attend to the cliaraiitcr liirnishcd by 
the Jiabitalion of slielJs. In the formation of genera, 
it ought to be respected; in the higher divisions it 
would he inconvenient, Tlie carelessness of Liniiir- 
us with regard to this character, is the j)rincij)al rea- 
son why his genus Helix is such a confused and in- 
digested mass. \\ ore the distinction arising from 
habitation to be observed in the distribution of the 
testaeea, no confusion could possibly take place. 
Some changes might he oecasioiud by it, hut nuicli 
practical difliculty w^ould lii' avoided. Indeed, so 
useful is the distinction, that Com hologists, without 
avowing the jirojiricty of the principle, have ininary 
instances observed it. * 

Having thus faken a short view of the difFcrcnt 
ciiaracters employed by C’onchologists in the arrange- 
ment of the testaeea, and endeavoured to ascertain 
their relative importance, we sliall conclude this part 
of the article by an application of the |)rinciplcs w^e 
]i.ave established, to an examination of the Linna'an 
genera, and to an enumeration of those genera wdiich 
subsequent naturalists have formed, without, how^- 
cver, attempting to give a full list of such divisions, 
which have been multiplied beyond all bounds. AVe 
shall ovoid a lengthened description of iie species, 
us they ai*e treated ol‘ very copiously in me body of 
the work. Our present object is to convey to the 
reader some farther remarks, illustrative of the his- 
tory of the science. 

LlNXjf.AX GiSNEIlA. 

1. Chiton. The only change which has taken 


place in this genus, of any consequence, is its trans- Concliolog>\ 
fcrcnce to the naked cephaluus molliisca, effected by 
Lamark. The inhabitants bear a mar resemblance 
to those of the genus Patella, and belong to the or- 
der Cyclobranchia of Cuvier. The marginal liga- 
ment which connects the testaceous plates, even 
after the extraction of the animal, is, in fact, the 
margin of its cloak, and offers more certain and con- 
venient distinctions for the distribution of the spe- 
cies, iban tlie number or appearance of the valves, — 
a cliaraeter exclusively employed by Idnmeus. I’jglit 
species of this genus have been found on the British 
shores, wliieh may be divided into the lollowingr sec- 
tions : — 1. Marginal ligament spinous, Ch, fusci\i^ 

IfDi^. 2. Marginal ligament rough, CV/. 

rubn-f and liucnnis, n. Marginal ligament striated, 

Ch. hevis and aUms, 4. IMarginal ligament smooth, 

C/i, hriioatus. The i'h» crinilus, winch Pennant ob- 
tained from tlie sea near Aberdeen, and Hoys from 
Sandwich, is a species sliil involved in much (»b- 
scurit}^ owing to the imperfection of the descrip- 
tions. 

2. Lepas. This genus has undergone si veral im- 
portant alterations since tile days ol Linna ii''. As 
originally constructed by that aullior, it contained 
shells which dillbr widely fioni one another m habit 
and form. Priiguierc, tlie celebrated Trcncli C'on- 
cliologisl, separated the fixed shells furnished v> ith an 
operculum, under the name of lltdaui's^ and those 
whicii were seateil on a peduncle, he retained uniler 
tlie generic name Anaitji r, He thus siipj)icssed en- 
tirely the Liuniean name oi the genus. 'I'o tlic name 
of Jiis first genus, u'i‘ have no objections, luit the se« 
coml, though it records a cuiious» fact in the history 
of popular ('nors, has been injudiciously selected. 

The name Lvpas has been retained, by the best 
British wTiteis, wdio have deseribed seven sj)ecies 
which live in our seas. These are distributed in- 
fo two .sections, according as the valves arc live or 
more in number. Tlie Lvpas anaiifera^ is an ex- 
ample of the first division, and the L, scaljjdhnn of 
the second. 

Tile genus Balaiius, as thus ionned by Bruguiere, 
and represented by the Lepas balaiuis of Linnaais, 
contained nineteen siieeies. I'roni these, Lamark 
has separated the B, UkkIchiu, [(wludimins. and ba- 
la?ian\s, to form Ins genus Voromda, I'liese shells 
arc conical, and have the conijiaiTineiits formed into 
twTlve areic, six of tliesi^ being (Ie[)ressed, and six 
elevated. 'J'hcy chiefly inliahit the skin of tin* whale, 
the base of the shell being placi d in the fat. La- 
mark lias likcw^ise formed another genus, from two 
species analogous to the Coronoluhe, wdiicli he terms 
Tiibiciiic/ld, and charaeteii/es it tiuis : "I'csta uni- 
valvis, regularis, non spiralis, tulnilosu, versus basin 
attenuuta, iiLrinque truneata ; apertura orbiculala 
terminali; operculo quadrivalvi.” The Lepas stri- 
ata of Pennant ought also to form anotlier genus, 
which might be termed ]\'yrida, from the shell ap- 
pearing like a w^ail on those bodies to wliich it ad- 
heres. It may be thus defined : “ Shell with a thin 
testaceous base; sides depressed,' composed of three 
obliquely ribbed rays. Mouth subquadrangular, 
closed by a two-valvcd lid." 
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CflnchoJogy. Mi Dufresnc [Annahs du Museum^ Vol. I. p, 4(55.) 

endeavours to prove by reasoning, that these shells 
are formed posterior to tlie birtlj of the animal. He 
supposes tliat, when they become too small to con- 
tain the inhabitants on account of their increasing 
size, the old shells are forsaken, and more commo- 
dious dwellings formed, until the animal reaches its 
full size. Other proof, however, tlian what the au- 
thor adduces, is necessary to render the opinion 
probable. 

Lam.ii k, in In’s Sijstrmr dcs Aiiimaux sans ver~ 
iilpTSj placed these shells in a separate section 
at the end of the bivalves, and among the ace- 
phalous molliisca. Afterwards he considered them 
as constituting a parlicuLir division of the crus- 
taceous ani’uiils, and, lastly, he has assigned them 
a place in Ins new das'-, wiiich he terms Cm- 
iiuiJ>iDKs. (iSec article ('ijikiiipides.) 

:j. Pfiolas. This very natural genus w'as placed 
among the multivalves by Linnaais, in the twelfth 
edition of his system. It is now united with the bi- 
valves, the aec(‘ss()ry plates at the hinge being regard- 
ed as of subordinate importance. ln/)ther respects, 
it lias stood the test of modern innovation, with the 
exception of tlu’ gi mis (i A.sTuoeii vn a of Spengler, 
in w’hich the teeth are obsolete. This im ludes the 
I’holas hians of Chemnitz, and the Mya dubia of 
Pennant. 

4, i\lYA. If we consider, as definite, the charac- 
ter assigned to this genus by Liinueus himself, vve 
shall lind llial it excludes many species which differ 
from the M. Iriiin (tin, at present considered as the 
tyjie of the genu.'-. In this shell, the valves gape 
at both extremities, the liginnewt is internal, and 
placi'd on a thick erect tooth in one valve, not in- 
serted into the opposite side. As the 1\I. vulsella 
of Linineus is close at both ends, and destitute oi' a 
tooth, it lias been separated from the true Myje, 
and fiirtned into a distinct genus liy Laniark, under 
tlie title VuLSJJ.LA. This shell presented some dif- 
ficulty to Lirinmus, as he placed it at first among 
llie Phnuc and afterwards among the Mtfn\ Even 
liruguiere gave it a plac(‘ among the oysters. 

Another genus has been formed by Lamurk from 
the !Mya siliqua of Chernn. [Conch, Vol. XI. p, lf)‘2, 
Tab. tig. If), SI.) He calls it GlycixMkiu.s. 

Tliough nearl} related to the true Myie, by gaping 
at both extremities, yet it dillers from them in the 
hinge, which is destitute ofleetli, and in the ligamcnr 
being external. 

A new genus has been formed byM M. Groye ( '\n- 
■iia/trs (Ilf I\Ji(sc!imjVi}\, IX.), which he terms Panoi’KA, 
and as‘-igns to it the following characters, “ Coquilic 
transverse, haillante inegaleinent an deux bouts, ehar- 
nicre scniblable dans rune et dans fautre valve, ayant 
une callosite ou grosse dent allongee. placeeen avant 
ct sur le corsek'L ; deeurrente sur le bord interieur. re- 
levee t'li arete, mousse et saillante posterieurenient ; 
une dent cardinali* conirjue iiii pen comprimee el ar- 
cjuei' et sur le valve droit unc fossclte dans laqaelle 
s’engrene la dent de la valve oppasee ; ligament exte- 
rieiir, crochets pen protuberuiH, corselet large, deux 
impressions niusculjtires dans chaque valve situees 
vers Jes extrernitos.” The type of this genus is ihe 
Myte glycinieris of Gnielin first noticed by Aldro- 
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vandus. It is inserted among tlic British shells by Conchology. 
Mr Donovan upon very slight authority. In the' 
construction of the genus, we think, that M. Groye 
has acted properly, but there was no necessity sure- 
ly for changing the trivial name botowed upon it by 
tlu; discoverer. He has added another species from 
Monte Pulgnasco in Parma, In the trivial name of 
this species, w'e consider that he has been guilty of 
an act of injustice. He has called it P. Faujas, in 
honour of Taujas St Fond, tlie zealous Professor of 
Geology in the Museum of Natural History at Paris. 

But the truth is, that it was found by M. Cortezi, 

Counsellor at Parma, and a successful investigator of 
the organic remains of lliat district. It ought, there- 
fore, to have obtained the name of P. Cortezi, in ho- 
nour of the discoverer, instead of the name of Faujas 
St Fond, who received it from M. Cortezi, and wdiose 
sole merit in the subject consisted in his bringing 
it in safety to Paris. 

The principal error of Linmrus in the construc- 
tion of this genus, consisted in the insertion of flu- 
viatilc shells among his marine species. Brugiiierc 
readily jierceived this error, and formed a new ge- 
nus for their reception, which he called Cnio. 'flic 

M. INlargarilifera, so famous for the production of 
pearls, the piclorum and ovnlis belong to this genus, 
and are all 1‘ound in rivers. 

The late celebrated author of Tcsinccii Jhifannica, 
separated a Icw' species which had beem considered 
as M}’^, such as the and praivinns^ and 

formed for them a new genus, which he called Li- 
(;ula. Its character depends on the two broad 
spoon-shaped teeth at the hinge. With a little al- 
teration, tiiat genus might be pix’pared for n'ceiving 
all the marine species, ejected bom the genus .Alya, 
on account of their being clo'-ed at the extremities. 

I'liere is one sjiocics among iIk' Brilish AJyie of 
Montagu, the iiK'tjiiivnlvts whicli belongs to the 
genus Chiiimn.A of Lainark. 'fins genus was insti- 
tuted to eonipreliend .some fossil species louiid at 
Grigiion, and is thus detiiu'd, “ Te>ta buidvi'-, ine- 
quilatcTu, subtraiisversa : natibiis prommues iucurva- 
tis. Dens cardinalis unicus, conicus, rccurvatus, 
teste opposita* insert us. Ligamentum internum. 
Impressiones niusculares dme lalerales.'’ It contains 
hut few^ recent .sj)ceie.s. 

.0. Soi.KN. Tin’s genus has undergone tew ehaiigcs 
since the days of Limimus. The character has been 
somewhat restricted, and those sjiecies Iiave been re- 
moved, in which the external margin is a little ar- 
cuated, and tiie cardinal teeth articulated, and two 
in number, and formed by Eainark into a new genus, 
which he terms SANdUtNOLAiUA. This includes the 
S. strifrcllalus o(‘ Liniueus, the iS. snnguinolcntus of 
(imelin, and we may add, as British species, the H. 
anlUpialus and sfpinniosus of Tcstacea Brifannica. 

The animals of this genus, according to Poli, ditier 
from the solens, in having the tubes of the syplion 
separate, and of uncqUul length and thickness. The 

N. miimtus of Linnieus, found in our seas, is referred 
to the genus IIiatfxla by Cuvier, a genus very 
iniperfcetly defined, but nearly allied to the Bysso- 
ruia of tlie same author, wliich includes the Mytiluf 
rugosus ol’ Linnmu.s. 

b. liiiLLiKA. This extensive genus of Linnecus 
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ConcHdogy. ^e essential chabcter of which is to have an anterior 
^inflection or fold in each valve, and lateral teeth, in- 
cludes many ^ells which differ greatly in form and 
habit, and which disagree even with his own defini- 
tion. Hence several important improvements h^ve 
taken plsK^ in the distribution of the species. 

The change in the genus of any oons^ucnce, 
COAsis^d in> the separation of thic fluviatile from the 
ixvalnnc species. This was accomplished by Soopoli 
' (Inttoii. fid IJisl. Natu bestowed on them 

the generic name of Sphcrrimi^ Bruguiere after- 
wards wantonly changed the name to Cyclas, and 
tliis change has be’eri embraced by Lamark and other 
naturalists. We possess four British species of this 
genus, namely, cnnica, /f/« 7 / 5 /m, nmnicAt^ anil Jluvia^ 
iilis^ Montagu inconsiderately placed them among 
tho cockles. 

Another new genus oi‘ fluviatile shells, allied to the 
preceding, has heon formed by Bruguiere and Lamark 
ibr the reception of one specie^:. Tlie genus is term- 
ed Gai.ai jila, and the species G. radiala. There 
are two approaching hinge-teeth in the right valve, 
with a cavity in front, and two distant hinge-teeth in 
the left, witii an iiUevmodiate large grooved callosity. 
The lateral teeth arc uf considerable size. The li- 
gament is external, and the muscular iniprcssions are 
two in number, and lateral. 

The Tcllina ina'quivnlvis presents characters w'hich 
readily distinguish it from the other species with 
which Linna‘us placed it. The shell is inequivalvc 
and inequilateral ; tlic ligament is interna), and the 
lateral lamina; are wanting. Besides, the animal dif- 
fers from the other iidiabitants of the Telliiia,*, and is 
nearly related to the Soicns. Hence Bruguiere 
formed a new genus for its reception, which lie term- 
ed PANuonA. 

There are several species of the genus Tcllina and 
Venus, wdiich Bruguiere and Lamark Iiave formed 
into a separate genus called Lucina, which is thus 
characterized. “ Testa bivalvis, aequivalviSjOrbicula- 
ta, vel ovato traiisversa ; naiibus arcuatis, postice 
versis. Cardo dentibus cardinalibus 1. s, 2 , viiriabi- 
libus ; lateraiibus 1, 6. 2. remolis, interdum subnul- 
lis.*’ To tills genus Lamark brings the Tctlina laclca 
and dixmricata of Liniiicus, and the muucaia of 
Chemn. (Cbwe//. Vol.XI. p.209. i ab. J.9.9. fig. l.OlO-o.) 
together with the Yvvwxs J'lmbriato, Peuaylvani^ 
vn of Linna'us, and the Jainaicaisu of Chemn. ( Coui/u 
Vol. vn. p. iW. Tab. 3(). fig. 4(^H-9.) Cuvier, how- 
ever, has restored the T. luctea to the genus Loripes, 
which Poll instituted for its reception. 

7. Caudium. This is, perhaps, the best construct- 
ed genus which Linnaius formed. The characters 
arc definite and obvious, and all the specii*s are na- 
turally allied. Hence no changes have taken place 
in tlieir. arrangement. The animal constitute^ anew 
.^enus in the i^stom of Poll, wliieii he terms (X^rastis. 

Cuvier is disposed to constitute a nc y genu.^ under 
the for the reception of the C. 

cardm^oF Chemn., commonly called the Veniis- 
heart ;CO^klG. The truncated appearance on .the one 
side, and its being carinated in the middle, point out 
a conformation of the inhabitant different from the 
true cockles. Of this new genus we possess someth 
fossil species. 


B. Mactra. The ligament, in the marine bi- ConchoUigy. 
valves, is, in general, placed on tlie outside, but in 
this genus, of which Lamark has formed his family—. 
Macircaceay the ligament is internal, and inserted in 
a cavity at the hinge formed for its reception. This 
family, as it stands at present, contains five well cha- 
racterized genera. ‘ 

In the restricted genus, Mactra, as represented 
by the M. atuUorum of Linnaeus ; the shell gapes a 
little, and the lateral teeth are strong, and lock into 
each other. The shells with age arrive at a consi- 
derable thickness. The inhabitant belongs to the 
genus Callista in the system of Poll. . , 

The genus Chassatella of Lamark confjftitis 
shells which close exactly, and whose lateral twlh 
are obsolete. He describes seven fossil species, and 
six recent ones, viz. Mactra glabiaU^y Kncydopfdtr 
Mc'/A. T&b. 2.57. fig. .3. ; Venus dcvancata of Mai- 
tini, Conch. VI. p. ol8. Tab. 30. fig. 317-18, ; iim^ 
the following new species, rvstralay Kingicola (fruii. 

King's Island !), donacina and sulcata, the threi 
last discovered by Peron. The Mactra triangidiui^ 
and mmUisslmm of Tcslaica Brilannicay probablv 
belong to this genus. 

Tlie genus Khvoina is composed entirely of fossii 
species, Lamark has assigned it tlie lolJmving cha- 
racter : << Testa bivalvis, equivalvis, incqujlalera. 
transversa. Dentes cartlinales bini, superne diver- 
gentes, cum foveola minima intermedia : laltralcs 
compressi ohlongi. Ligament um foveola cavdinali 
insertum.” I'roni the situation of the ligament being 
inserted in the small space between the teetli, the 
pit or cavity is less than in any of the other ge- 
nera. The muscular ini]>ress,ions are two in number. 

The transverse mactnc, wliich gape, but are desti- 
tute of lateral teetli, sucli as llie MJutraria of Lin- 
naius, conqiose the genus Lutrakia' of Lamark. 

The species already mentioned, the Mya ohlou^^a of 
Gmclin, ami the Mactra hiuns of Montagu, ociur on 
our coasts ; the former in great abundance at tin 
mouths of the European rivers. 

The genus Ungulixa, formed by Daudin, con- 
tains only one species, existing in the cabinet of I'a- 
vanne. It is uncertain from what count ry it came. 

It is a regular longitudinal shell. The hinge is form- 
ed by one small tooth between two oblique [)its. 'fin 
muscular impressions are two in nuniher. It is figured 
in Dctcrville’s edition of Buiri. ). (Hid. Xat.dr^, 

CofjuiL Torn. XX. \\ H, 3.) 

Another genus established h\ flic same author, 
and termed Erodona, is subtransverse. irregular, and 
gaping, the hinge, in one valve, con^.sling of one hol- 
lowed tooth, and in the other a deprosion bctwceii 
two eminences. It includes two shtlls tVom the ca- 
binet of lavannc. It is intermediate between the 
Mactrui and My®. 

9. Don AX. The shells of this genus arc readily 
known at first sight by their singular cuneiform 
shape. The hinge teeth are two in number, and the 
lateral teeth are spreading. The ligament is exter- 
nal, and, like the Tellin®, it is placed on the short- 
est side. This is a circumstance of rare occurrence 
among the ineqpiyoJve testacO£w Tlie animal be- 
longs to the geous "Peronaia of Poli. 

Lamark has instituted a genus nearly allied to 
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S I this genus frpm the Donax and Venus^ These 
I liken^l^ peculiar m therr habtt^ La- 
iTidirtt t|uote8 the Venus lithophaga oF Reuius» AcL 
Aceti. T&nr, Vol. 111. p. ll, and the Venus laptolda 
of "Chetnn. Conch. X. p. 356* Tab. 1752, f. tp64i^5> 
genus has been again altered by Fleu* 
— ^'*TOlevue, \\ho has formed his genus Rlpelwa*- 
tnpn the V. lithopagus of Retzius, and another 
^ termed striata. Mem, del Acad, de 2a Ho- 
ihelfOf II. Tab. {2, 6g. 9. In this genus the shell is 
transverse and inequiiatcial, compressed in the ante* 
rior part, ani^ swollen behind. There aie two crook- 
ed hinge teCfth on each valve, one simple, the other 
bifid. The ligament is ( xtcrnal, nod there are two 
muscular impressions. The Donax ino belongs 
to iliib genus. TIk same author has foimed tuo 
other geneia ol boicrs. The hist he terms llurico- 
L<\, having a tiaiisvcise mc(piilateral shell, a little 
gaping at the ends T no teeth or callosities. In an 
internal pi ejection of each valve, there is a pit for 
the ligament. Tlie other gtniis is named Saxicava. 
It IS tiaiisvcTse, incqiiilaU lal, and gaping, without 
teeth, or callosity, or pit. 1 he ligament is external. 

10. Vi'NUs. This Liniideau genus contains so 
many species, that the e is consideiable difficulty m 
studying it. The foimation of new genera, fiom its 
members, by diminishing their numbers, must prove 
highly acceptable to the student of Concliology. La- 
mark has* succeeded BO fai by pre\iously rcstiicting 
the chaiactcr of the original ns follows: Tista 

bnalvis acquivalvis, subinccqnila tera. Dentes cardi- 
nalcs j inbtroqiie valva, ad nates basi convcrgcnti- 
bus. Ligamentum externum, nymphas labiaque 
obL<e:cns.'' ^The tlint diverging hinge teeth consti- 
tute the e«5ficntial chaiacter ot the genus, so that La- 
niaik has been able to foim three other genera from 
dilkicnt characttis. 

The gcjims CxTiiERLA (the Merctrix of bis Sys^* 
tCme des Annnaux) is thus characterized : ‘‘ Test^i- 
valvis, aaquivalvis, subinaequilatera. Cardo dentibus 
duobus MbuBve appieximatis, basi convergentes ; 
Uno soli^eo remotiuscula sub ano. Ligamentum 
ut in v4feribu$7* It must be confessed that the in- 
sulate4 teeth "'^uhder the lunule, in tlie*ubsencc of 
other Varactors, is obviously artibcjal. The follow- 
ing species are veferretl to this gends, Vtmis mne-^ 
triXf jmnctalUt latuy preimatnj iigcrina^ i)mne^etyi.h- 
yia, JvC, 

The genus Vlnericardia, formed foi the recep- 
tion of some fossil species, is thus deBned : "W sta 
bivalvis, acquivalvis, ina^quilatera, extus longitudma- 
lltc^ costata. Dentes cardinales snb-bini crasai obli- 
que secundi.’* Tlie numb^ of hl^e teeth, and the 
longitudinal nbs, readily distinguish ft from tlie ge- 
nus Venus. 

The other genus instituted by Lamark, and term- 
ed by him CApaA,1ias two teeth in one valve* and a ^ 
hifid tooth uv^he other. The Venus d^orata of 
Linnxub is considered as the tjpe of the genus. 
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eluded undif^^tbisThdaft are usually denom^Otod 
prickly c^stdhB^ The &sius is fs|g<jkenliBR^y'>die 
*S. Linni^ 

same author has been from tfae'^ipdttQylL 

ao^ placed in a new senuti>fW^the mme 
‘ 'ruiLA. This genus farmer Jbt the 

viHves wanting ear<:, and^iri jt^^Tabs^recc of the irion- 
gular unisulcated space at^Cim of .the under 

valve, so characteristic of the ^19x4 geous. 

1^, Chama. This is by no means a well conr 
stituted genus ip the Linna^sn system, as it' intiltdee 
shells possessing very dIBerent charOctei s. It hits, 
accordingly^ Undergone several important altera- 
tions. Rruguiere proceeded so far by establishing 
two new genera, and Lamark, following the same 
plan, basn^ell three muie to the number. Those 
shells, which now belong to the genus Cham a, are ir- 
regular, tnequivalve, and adhere to other bodies. The 
hinge contains only one thick oblique tooth. It is 
represented by tlie Chama Lazarus of Linneeus. 

The genus CAUniTA, of Bruguicre, represented 
by the C. vurkgata^ Lister, Tab. 344. fig. 84. con- 
sists of equivalve firee shells, with the hinge furnished 
with two unequal teeth, tlie one situated under the 
beak, die other lateral, under the anterior margin. 

The Ckama car of ^innisus appears to Lumark 
possessed of sufficient charoctCFato eonstitutc a dis- 
tinct genus, which lie has named IsocARniA. It }s 
nn equivalve, free, rcgulai, heart-shaped shell, with 
two cardinal teeth, and a separate lateral one, wUh 
sejiarate, diverging, involuted beaks. It is on in- 
habitant of the British Seas. 

To Bruguierc wc owe the institution of the genus 
Tridacn a, which is represented by the chama g/gw 
of Linniniis, the largest jBhell m nature. The shell 
is eqnivalvc'and free. The hinge consists of two com- 
pressed teeth, and tiiere is a gape at the lunule. 

Tiom the piecedmg genus ol Bruguiere, Lamark 
has sipaiated the Chama hippopus of Linnccus, and 
forme fl ftoin it a new genus, which he calls liippopits. 

In Its lunge it resembles the Tiidacna, but diners in 
the structuie of the lunule, which in this is closed. 

Ihc genus DioFliAs of Laraaik, which he formed 
from the chama bicomis of BrugUiere^ approaches the 
Isocardia in pppCarance, but the ftdmwiijg character 
which he as^gns, is (ally sufficient for their discri- 
mination : Testa bivalvi^ ina^Uhrali^^ adherens : 

natibus conicis, maxlniis,^ diverg^nttbua* in spiram ir- 
regularcm contonis, pens dardtn^Ufmaltpus, cias- 
8U8, edneavus, auricularis in fni- 

primiones duo musculareB.'* It a fos- 
sil state* \ 'v 

.Before dismissing this Linnaefth division of shells^ 
we must notice i^ioih^r genus which has beOn addkd 
io it by Lamark, species brought from the 
dian ^cas. He terms it Etheria, and desenbeS 
generic cfutractepin the following words ; “ Ciiquiljo 
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Conoli^logy. bivalve, Inequivulve, irregulifire, adherente, a cro- 
chets court, cnfonces dans ia base dt^s valves ct 
dcriges dc cote, Oharnidre sans dent ; deux im- 
pressions niUBculaires separees ct latcrales. Liga- 
ment demi-intoricur, envcloppant ime callositc ob- 
longce, et sortant cn dc hors pur une fissure rc- 
courbee.’* He has described four species which are 
very rujgged on the outside, but finely nacred within. 
Lamark places this genus in his family Cmnacea, 
but in external aspect, and in the absence of teeth, 
they make a near approach to the Ostreacea, 

iiU A lie A. Linnasus assimilated, under this genus, 
every shell the hinge of which presented numerous 
mutually inserted teeth. The shells which were 
thus united, have numerous relations, and constitute 
a very natural family. Hut in this family there arc 
several groups of w hich Bniguiere formed sections 
and Lamark genera. The genus Auca is now re- 
stricted to those shells in which the hinge is in a 
straight line, and composed of numerous small la- 
melliform teeth, without lateral ribs. Tliej^ have 
obtained their name from tlieir resemblance to a ship, 
when the shell is inverted. Many species of this ge- 
nus gope a little at the superior margin, to enable the 
animal to send out those tendinous threads by which 
it adheres to the rocks. The A. luclca, and 

Jusca, are natives of the British Seas. 

The Linnaean Arc®, which have the hinge line 
broken and angular, belong to the genus Nucula. 
In this genus, tl)c beaks arc contiguous, and turned 
a little backwards. The Nucula nuclca, minula, 
rostratCt and tenuis, ore found on our shores. 

In the genus Pectunculus, the hinge teeth arc 
situated on a curved line, the shell is nearly orbicu- 
lar, and the muscular impressions, which are two in 
number, form each a callous projection with a sharp 
margin. The Area pilosa and GLucymeris, both na- 
tives of Britain, are referable to this genus. 

In the genus Cucull^a, the teeth of the hinge 
are similar to the Arese, but at each extremity there 
are three or four transverse parallel ribs. It is re- 
presented by the |Arca cucullata of Chemn. Conch, 
Vll. p. 174. tab, .55. f. 526-528- 

To the family Arcacea Lamark has added another 
genus, which he terms Trigcnia. The hinge teeth 
in this are only two in number, diverging and com- 
pressed, but they are transversely grooved on each 
side. The muscular impressions are two in number 
in the recent species, T. margaritacea, but in some 
of the fossil shells referred to in this genus, Mr 
Sowerby could observe only one. This may lead to 
the formation of a new genus. 

14. Ostuea. Linnffius, in the construction of this 
genus, brought together many shells totally dissimilar 
in form, character, and habit, and hence it has un- 
dergone great alterations in the hands of succeeding 
CoDchologists. To associate in one genus shells 
which remain immoveably fixed to \the rocks and 
atones from their birth, and which exliibii few other 
signs of vitality than the opening and shutting of their 
valveSy with those which possess a locomotive power ; 
to unite such as are irregular in their form and im- 
bricated in their structqre, with such us are of regu- 
lar growth apd solid texture, was surely to violate all 
4he laws of a natural or an artificial system. Yet of 


such incongruous materials Is the Linnocan genus Condiolopry. 
Ostrea composed, which, in spite of all its imperfec- 
tion^,*l)as still its admirers in this country. (See 
Descriptive Catalogue, Lin, Trans.) The first im- 
portant improvement in the reformation of the genus, 
consisted in the separation of the Pectens, which was 
executed by Pennant, and aflerwards by Bruguiere 
and Lamark. Since Lamark has assigned new cha- 
racters to the genus Oi^trea, other separations must 
take place. It is thus defined : ‘‘ Testa bivulvis in- 
fcquivalvis, rudis adluercns ; caidine edentulo. Pus- 
sula cardinalis majoris valvae a?tiite crescens. Liga- 
nieiUuiii semi-internum. impressio muscuUiris unica.” 
lie divides the genus into two sections ; the first 
having the margin of the valves simple, as the com- 
mon 03'ster ; and in the second the margins arc plait- 
ed, as in the 0, crisia-gaUi. 

In consequence of this change in the generic 
character, the Ostrea malleus of Linnscus, Lister, 

Tab. 219, f. 54., has been formed by Lamark into a 
new genus, which he caUs Malleus. The shell is 
free, gapes a little at the beaks, produces a hyssus, 
has no teeth in the hinge but a conical pit lor the 
insertion of the ligament, placed obliquely on the 
margin of each valve. It was for a long time liighly 
prized by collectors. 

The genus Pecten is one of the best charac- 
terized, most natural, and most beautiful, in ihc sy.s- 
tem. The shell is inequivalve and regular, the hinge 
is destitute of teeth, and the internal ligament is fix- 
ed to u triangular cardinal cavity. There are twelve 
species natives of our shores. 

From the Ostrea /icnm, ephippium and isogonnnu 
Bruguiere has formed the genus Perna. The hinge 
is linear, and cut into u number of lengthened paral- 
lel veins, w hich receive the ligament. I’lie inter- 
stices are formed into teeth, which simply op])ose 
those of the other valve. In the anterior side ol' the 
valve, near the beaks, there is a callosity, and an 
opening for the hyssus of the animal. 

Lamark has constituted another genus, nearly al- 
lied to the PeriKc, which be styles Crenatula. 

The hinge in this genus presents only a row of pits 
for the ligament, which makes it appear crcnuluted. 

The intermediate spaces arc not formed into teeth, 
neither is there any callosity, or opening for the 
hyssus. lie has figured two new species, wdiich he 
terms avicularis and myliloides, and a third is the 
O^ireipicta of Gmelin, Chemn. Conch, VII. p. 243, 
tab. 38. f. 575. 

Nearly related to the Pectens is the genus Lima 
of Bruguiere. The species differ, however, in the 
ligament being in a great measure on the outside. 

They are all of a white colour. ‘The Ostrea lima is 
considered as the type of the genus. 

The genus Pectum of Bruguiere differs from the 
preceding in the ligament being external, and at- 
tached to a long straight fissure. The Ostrea spon- 
diloiden of Chemn. Conch. VIII. t. 72. fig. 669 , 67 0, 
is considered as the type of the genus. 

To this family we must add two genera, possessed 
of very singular cliaracters. They have neither 
hinge nor ligament. The first, instituted by the cele- 
brated Botanist, Commerson, is termed Acaroo. 

The valves are depressed and nearly equal, and hold 
11 
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Conchology. K)gether by die adducter mustle. Tbe species at 
present know'n come from the eastern coast of Af- 
rica. The second is termed Jtadiolites, and was in- 
stituted by Laniark. It differs from tlie forrncr in 
life form of the valves, the inferior being turbinated, 
and the superior convex or conical. The species 
occur only in a fossil state, and have been long 
known to geognosts under the title Ostracites. 

15. Anomia. In Che Linnacan system, this genus 
is equally faulty as the last. It contains many spe- 
cies, which differ greatly from one another and from 
the generic character. Some arc found recent on 
our shores, while otiicrs occur only in a fossil state. 
Lamark, having rectified the Linnacan character of 
the genus, has separated many species, now grouped, 
into distinct genera. In the restricted genus Ano- 
smia, the under valve has a hole or groove near the 
beak, which is closed by a testaceous operculum. 
This appendage is fixed to rocks oi* stones, and has 
a ligament attached to it. 

in the genus Crania, represented by the Anomia 
cranolaris of Linnaeus, the under valve is pierced by 
three holes, which are oblique and unequal. It is 
much to be regretted that nothing is known con- 
cerning the animal. 

Liimark has instituted the genus Gnyrn/EA from 
the Anomia ^r^pkus of Linnoius. In this genus, the 
iidcrior valve is concave, terminating in a spirally 
involuted beak, projecting upwards ; the upper valve 
is small, and resembles a lid. A transversely striut- 
i'tl pit at the hinge contains the ligament. The only 
recent sjiecies knov/ii is called (j. an:r,Jata. Many 
species are found in a fossil state in the rocks of this 
counf ry. 

Among the anomine, Linnaeus placed the shells 
wlech compose the genus TEREiutATULA, whose 
cluiraclers are so obvious and distinct. In this ge- 
nus, which is inequivalve and regular, the beak of 
the larger valve is produced, and pierced with a bole, 
tlirougii which the ligament of adhesion passes. 
There is one species, the T. cranium, a native of our 
seas. 

From the Anomia placenta of Linnaeus, Lamark 
has forined his genus Placuna. The hinge is re- 
markable for two teeth on the one valve, placed like 
the letter V, the base toward the beak, and two im- 
pressions. on the other valve. It 'occurs in the In- 
dian Seas. The natives polish it for ornaments. 

To Lamark nve are also indebted for having form- 
ed the genus Calceola from the Anomia sandaluvi 
of Linnecus. The largest valve is sandal-shaped, and 
has at the hinge two or three small teeth. The 
otlicr valve is small, flat, semiorbicular, and resem- 
bles an operculum. It is frequent in a fossil state in 
( Term any. 

Mr Sowerby, in his valuable work on British A//- 
7ieral Concliology, has made m acquainted with se- 
veral new genera of fossil shells;, which, by the older 
naturalists, would have been inserted in the genus 
Anomia. The genus Pentamerus is an equal-sid- 
ed incquivalved bivalve, with one valve, divided by 
a longitudinal intecnal septum into two parts, the 
other by two septa into three parts or valve. Beaks 
incurved, imperforate. IIc has figured three species 
of this curious genus. 


The genus Plagiostoma of Sowerby, is represent* Conehologf. 
ed by the Pecteniles Pliisiodomus of Luid, Tab. 10, ‘ ^ ^ " 
f. 639 - and is thus defined : An oblique cared bi- 
valve, hinge destitute of teeth or internal pit. Line 
of the hinge straight in one valve, in the other deep- 
ly cut by an angular sinus." He gives figures of two 
species in his first volume, the Gigantea and the Spi* 
nosa^ Tlie former is the species of Luid. 

The genus Dianchora is nearly related to the 
preceding, but in this the shell is fixed, and the at- 
tached valve has an opening in place of a beak. The 
other valve is beaked and eared. He describes two 
species, the D. lata and striata. 

The Anomia spinosa of Linnaeus probably belongs 
to Mr Sowerby ’s genus Product hs, which he thus 
defines : ** An equilateral uncqual-vaived bivalve, with 
a reflexed, more or less cylindrical margin ; hinge 
transverse, linear ; beak imperforate ; one valve con- 
vex, the other flat or concave externally." He gives 
figures and descriptions qf seven species. It will be ne- 
cessary to form many new genera for tlie reception 
of the fossil bivalve shells which are already known. 

16\ Mytilus. Before proceeding to notice those 
new genera which have been formed from the Lin- 
nacan mytili, we may state, that the three parasitical 
species of the Systema Nature, belong to the genus 
Ostrea, to wliich they have been transferred by late 
authors. But improvements of a more important 
kind have been effected. Linnocus has associated 
together in this genus both fluviatilc and marine 
shells. The former now constitute a very natural 
genus termed Anodokta, of which the British rivers 
furnish three species, A , cygneus, (watinus^ and ax o- 
iienses. The muscular impressions arc throe in 
number. 

It was easy lo perceive that the Mytilus liirundo 
of Linnaeus did not belong to the true mussels, since 
it is an inequivalve shell. Accordingly Lamark has 
constituted a new genus for its reception, wliich lie 
terms Avicula. The Mytilus maroaritiferus of 
Linnaeus is of this genus. Mr Sowerby, in his Mine- 
ral Conchology, Vol. I. p, H., informs us, that he has 
recent specimens of Avicula hirundo from Marazion 
and from Bantry Bay. 

Lamark, by restricting the characters of the genus 
Mytilus to include such species as have the beak 
terminal, has in this manner separated the (ransverse 
species to form the genus Modiola. The IMytiliis 
modiolus of Liniifeus is the typo of the genus. It 
is common on the British shore.s, together with the 
Modiola discors and discrepans. We are at a loss to 
account for the scruples of Lamark (Annales dc Mn- 
seussy Vcl, X.^ about considering this genus as byssi- 
ferous. Had he ever examined the figure ol* the 
type of the genus in Tab^ 53 of Zoologia Danica, all 
his doubts would have been removed. 

17* Pinna. No changes have taken place in this 
Lioacean gei^us, except that a few new species have 
been added. The Pinna pcctinata ingeiis and muri- 
cata arc found on our coasts. 

In the course of our review of the Linnacan genera 
of bivalves, we have exposed some of those errors 
which the Swedish naturoRtst Committed in associ- 
ating discordant species under the same genus. Per- 
haps our examination of the univalves will make 
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Goi^ology. better acquainted with the imperfections of that sys- 
tem, and dispose us to prize those improvements 
which subsequent naturalists have introduced. 

18. Argonauta. This genus, which contains but 
few species, is highly prized by collectors, who call 
the principal species by the name of Paper Nautilus. 
By restricting the characters of this genus, so as to 
embrace only those species in which the opening is 
interrupted by the involution of the spire, and in 
which the dorsal ridge is double, Lamavk has been 
able to form llie genus Caoinarja. In this the 
mouth is entire, and the dorsal ridge single. It, is 
represented by the Argonauta vilreu of Gindin. 

18. Nautilus. Since the days of Linnaeus, our 
knowledge of the Mnltilocular tcstacea has been 
greatly enlarged. He contented hiiiisSdf with ar- 
ranging all the species with which he w as acquaint- 
ed under one genus, but, in consequence of modern 
industry, even the genera exceed tiie number of Lin- 
na?an species. Many recent species have been dis- 
covered by I lie aid of the microscope, among the 
sand on the sea shore, and a still greater number in 
a fossil state among the calcareous strata. These 
newly discovered kinds exhibit many diflerent cha- 
racters, and have compelled Conchologlsts to institute 
so many new genera for their reception, that the ge- 
nus Nautilus of Liiinajus appears rather as the head 
of a family or order, than as a separate genus of uni- 
valve shells. In this dc[)artmcnt the names of Bru- 
guicrc, Lamark, Mont fort, Parkinson, and Sowerby^ 
deserve respectful notice ; and it is (Vom their writ- 
ings that the following remarks concerning the muJ- 
tilocular testacca have been extracted. Tlic niulti- 
loi'ular testacea may be divided into three sections ; 
the first including those which arc obviously spiral ; 
the second, those which arc produced; and the 
third, tliose which arc of a globular or lenticular 
form. These sections ai;e merely provisional, and 
are only intended to render more obvious and intel- 
ligible our notices of the genera. < 

1. The spiral muItilociUar testacea. At the head of , 
this first division stands the modern genus Nautilus, 
in which the turns of the spire arc contiguous, and the 
last whorl incloses the others. The partitions are per- 
forated by a tube. Wc possess on our shores several 
species of this genus, of w'hicli the N. crispus is the 
most common. 

In form, the genus Lenticulinm is nearly relat- 
ed to the former. The margin of the mouth reach- 
es to the centre of the shell on both sides, and the 
partitions are destitute of a syphon. Lamark is in 
possession of a recent shell of this species from the 
sea near Tencriff. 

The shells which Mr Sowerby, in his Mineral 
Concholo^i/t has figured under the genus Ellipso- 
LITHES, have the whorls cohspicuous, although the 
mouth clasp the body whorl. But it is easily dis- 
tinguished from the oilier genera with wkich it is re- 
lated by its elliptical form. ^ ^ 

The i^nus Disco rbis of Lamark (formerly called 
by himPlanulitcs) bears a considerable resemblance 
to the nautilus in form, but the whorls arc all appa- 
rent, and the partitions entire. The following spe- 
cies of the genus nautilus of Montagu, may be in- 
serted in this genus, viz. crasmhts^ inflaiuzy carinatulus 


Beccarii and Beccarii perversus* Were we acquaintedlC^onchology. 

the position of this last shell in the animal, we ^ 
might, on account of its sinistral whorls, consider it 
as belonging to a new genus. The serpula lobata 
and concamerata of the same author, are nearly re- 
lated to. the present genus. But the circumstance 
of their being fixed shells, would induce us to form 
a new genus for their reception, which wc term Lo- 

- BATULA. 

In the genus Rotalia, the spires approach to a co- 
nical shape, and the murginated trigonal aperture is 
rtflected towards the base of the shell, it consists 
of shells which are now found in a fossil state. 

The Nautilus spirula of Linineus has ailorded cha- 
racters for the construction of a new genus termed 
SriiiuLA. The whorls are separate, the mouth or- 
bicular, the partitions perforated by a tube, and the 
last turn of the spire prolonged in a straight line. 

This last character was unknown to Linnaeus, who 
had only seen the spiral body of the shell. 

The genus Spirolina has the last turn of the 
spire produced like the preceding, but the whorls 
arc contiguous. The partitions are perforated by 
a tube. The Nautilus seniiliimis and suba renal ulus 
of Montagu are of this genus. 

The genus Lituola is allied to the spirula and 
spirolina in the production of the last whorl. The 
spires of the body are contiguous, and the partiliouF 
are pierced by a number of holes. 

In the preceding genera the inner walls of the 
cavity ave simple ; but in the two following, the w’alls 
are formed into joints by sinuous sutures. The first 
of these is the Ammonites, including those shells 
which have been termed cornua amnwnis. The ori- 
gin of this name is, by some, sought for in their re- 
semblance to the horns of a ram ; by others, to their 
having been found near the temple of Jupiter Am- 
mon, in Upper Egypt. By the Indians, the Animun^ 
ites saccr is considered ns a metamorphosis of the 
god Vishnu, and termed by them salgravi or suloia-- 
man. It is found among the pebbles of the Gandica 
where it joins the Ganges. In this genus the whorls 
are contiguous, spiral, depressed, and obvious. 

The OanuLiTHS of Lamark iliHlT* from the am- 
monites in the circumstance of the last uhorl em- 
bracing and concealing the others. Tn both the 
syphon is marginal. The ammonites discus of 
Sowerby appears to be of this genus. 

Nearly allied to the preceding is the TuiiniLjTESi 
of Montfort. It is similar in internal structure, but 
while the shells of the former are spirally discoid, 
those of the present genus are spirally turreted, re- 
sembling a Turbo or Turricula. Four species arc 
figured by Sowerby in his Mineral Concholo<^y^ 

Vol, I. 

The Genus Scaphitfs, formed by Parkinsouy pos- 
sesses very peculiar characters. It commences with 
a depressed volution, the last turn of which, after 
being enlarged and elongated, is diminished and re- 
flected inwards. 

2. MuUilocidar testacea uiith the shell produced. It 
must be confessed, that the genera of this section 
arc but imperfectly understood* ’The recent kinds 
are too small to admit of any investigation of the 
animal, so that we are leR entirely to conjecture. 
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C onchology. The gcnus HiPPURlTES is of a conical form, and 
either straight or crooked. Within it is transversely 
chambered, and furnished with two lateral, longitu- 
dinal, obtuse, converging, ridges. The last chamber 
is closed by an operculum. 

In the Okthocera the shell is straight or slight- 
ly bent, and conical. The chambers are distinct, 
and pierced with a tube. We possess on our shores 
many minute species of this genus. 

The genus Baculites of Faujas St Fond, pos- 
sesses a structure similar to the ammonites, the in- 
ner walls being articulated with sinuous sutures, and 
the partitions perforated. The shell is fusiform or 
bent into two parallel limbs. Mr Parkinson has 
contributed greatly to our knowledge of this genus, 
and has termed it Hamites* VVe prefer the name of 
the original discoverer to that of our English na- 
turalist, which is very faulty. For, according to 
Pliny, “ Hammites ovls piscium similis est.*’ 

In the Belemnjtes the shell is straight, conical, 
pointed, solid at the summit, and furnished with a 
lateral gutter. There is seldom more than one of 
the cells apparent, of a conical form, the older ones 
having been effaced in succession. Tlic genus Tu* 
luxoiks of (niettard is not, perhaps, entitled to be 
considered as distinct. 

The AMPLKXUsof Sowerby belongsto this division. 
It is nearly cylindrical, divided into chambers by 
numerous transverse septa, which embrace each other 
with their reflected margins. It contains one species 
from the limestone rocks of Ireland. 

i). Muhilocular iestacea of a globular fornu The 
first genus of this Section is the Miljola. TIic 
sliell is composed of three or four oval cells, turning 
round an axis parallel to their longest diameter. 
Many recent species of lliis genus arc common on 
our shores : they wxtc included by Montagu in his 
genus Vcrmiculurn. 

Ill tlie Uenulina the cells arc narrow, linear, 
iiiiilaler.il, curved into a part of a circle, and all si- 
tuated oil tlie same plane. The smallest cell forms 
a little arch round a marginal axis, and the others 
are placed contiguous to this on the same side. The 
species are all fossil. 

I’he (lYiiocioNA is a shell of a spheroidal form, 
composed of linear, curved, grooved, pieces, termi- 
nating in two pole?. The external surface is o- 
bliqiiely spiral, the spires terminating at each polo. 
Found only in a fossil state. 


The shells of the g^ ous Nummulitks are remark- 
.ihle for their lenticular form. The external surface 
smooth, and the cells concealed, but iutornally 
the transverse cells are disposed in a spiral discoid 
form. The cells are imperforate : they are the Ca- 
inenria^ of Bruguierc, — the Ilelecites of Guettard, — 
and the Discolithes of Fortis. This hist author sup- 
poses, that they arc formed in the interioi of an ani- 
mal analogous to the Sepia. Tiie same opinion may, 
with propriety, be entertained cf many other gtnera 
of multilocuhir icstacea, Faujas St Fond found a 
recent specimen of a nummulite among tlie frag- 
ments of the Corallina officinalis, brought from the 
island of Corsica. 

It is probable that the gcnu:« Lagena, formed 
from the serpulae lafrence of Waiker^s Tesiacea mi» 


nuta jRarfora^^belongs totliemultiloculartestacea; as Conchology*' 
in some of the species we have observed the appear- 
anccs of internal divisions. 

As connected with this division of the Linnxan 
genera, we may take notice of the British hhell call- 
ed by Liglufoot Naulilus lacnslris, {Phil, Trans. 

LXXVI. Tab. 1.) The very circumstance of its 
being a fresh water shell, distinguislics it sufficiently 
from all those which we have been considering, and 
its other characters are likewise peculiar. The par- 
titions arc distant, and consist of three testaceous 
plates, not united, wdiich leave a sufficient opening 
between them to allow the animal to protrude and 
withdraw itself. It constitutes a distinct genus, 
which we have termed Segmentina, from the trivia! 
name bestowed on it by Solandcr, which refers to 
the structure of tlie septa. Its place in the system 
is next to the genus Planorbis. 

I'hese genera ol'miiltilocular shells which we have 
enumerated, are those wliicli have been esLablislied 
with the greatest attention. Many otJier genera might 
have been enumerated, particularly those formed by 
Monti'ort, but the character given of them by Cu- 
vier will satisfy the curiosity of the reader. When 
speaking of the Conchyhologie Si/stcmatiquc of that 
author, in reference to this subject, he says, “ Ou 
p'tsque tvutes les cspeces €t mcme dcs varietvs sont 
e>’igtrs cn genres f 

19. Conus. This genus is so very natural, that 
it has undergone no clianges since the days of Liu- 
meus, except the addition of new species. That au- 
thor was acquainted with thirty-five species and a 
few varieties ; but M. Hawss communicated to Bru- 
guiere descriptions of one hundred and forty-six, 
from specimens existing jii his own cabinet. We 
cannot boast of any British species. 

20. Cyi^RiEA. Tin’s genus is equally natural as the 
former. It has undergone no change since the days 
of Major. The C. Europcca and voluia are found 
on our coasts. 

21. Bulla. This genus presents to the mere 
Concliologist a source of great perplexity. It dis- 
plays at once the absurdity of dividing the mollas- 
cous animals into testaceous and naked, since no such 
distinction is observable in nature. Many of the 
shells which were formerly included in this genus are 
found to be contained within tlie common integu- 
ments of ilie animal. It was this circumstance which 
induced Linnajus to separate the Liinax and the 
Aplysia fioiii the vermes tcstacca. Both of these 
have .shells, but they are concealed. In imitation of 
the same principle, Lamark has formed a new genus 
among the naked mollusca, called Bull-ea, for the 
reception of those bulla* in which the shell is con- 
cealed. The Bulla apart a is the type of the genus. 

The Bulla plumula of Montagu is another shell in- 
cluded in the animal, which is very closely connect- 
ed with the genus Pleurobranchia of Cuvier. {Aii^ 
nalcf du Mus, V. 2C9*) It may be asked, Are all 
the other Bulla: found in similar situations, and con- 
sequently do they belong to the naked mollusca ? 

Lamark considers, and apparently with reason, that 
all those which arc distinctly spirally involuted, and 
ornamented with colours, arc not entirely inclosed 
in the cloak of the animal, and ought therefore to 
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Cond K^Iyy. bc ranged wiih the testaceous mollusca. How few 
British species does tliis character include ? As origU 
nally constituted^ the genus of Linnactis contained 
s^Teciea of very different characters, so that many 
new genera have been formed. To Bruguiere, La- 
inark, and Draparnnud, we owe all the improvements 
which have taken place. 

The modern genus Bulla includes those shells 
which correspond with the following character: 
‘‘ Testa univalvis, convoluta, ovato-gLbbosa vel cy- 
lindracoa : spira non exserta, apertura longitudine 
testae, labro acuto." The B. ampulla is the type of 
the genus. - 

The genus Ovula, instituted by Brugpiere, is 
more nearly related to the Cyprea tlian to the Bulla. 
It differs however from the fbimer, in the left mar- 
gin of the lip being smooth ; and from the latter, in 
theyedges of the mouth being rolled inwards, and in 
the shell being produced at both ends. The B. ovrtm 
of Liiinoeus is the type of the genus ; the B. patula 
of Pennant. 

' ^The Bulla tcrebcllum has been employed by La- 
mark to constitute his genus TEiiEiiLLLUM, The 
canal at the base of the mouth, and the truncated 
pillar, fiirnish the generic characters. 

Linnaeus was, for some time, uncertain where to 
place those shells which he at last inserted in the ge- 
nus Bulla, under the trivial names Ficus and Rapa. 
These, with a few of the rnuriccs of the same au- 
thor, constitute the genus Pyrula of Lainark. Its 
canoliculatcd base removes it from the Bullie, while 
the short spire, the spelling of the last whorl, the 
smooth pillar, and pyri/brin shape, distinguish it li'oni 
all those with which it is apt to he confounded. It 
is more nearly allied to the Fiisus than to any other. 

In the genus Achatina of Lamark, the pillar is 
truncated as in the Terebelluni, but the base of the 
mouth is entire. It is represented by the Bulla ncha- 
tina of Linnajus. To this genus we may refer the 
Buccinum acknia of Muller, which is found in Eng- 
land, and the Helix octona of Linnaeus, erroneously 
considered as a native of Britain. 

The preceding genera consist of species which 
live in the sea. The B. virginea is a terrestrial shell, 
and ought to form a distinct genus next the Bulinius. 
The B. fbntinalis, hypnoruni, and rivalis, reside in 
fresh water. 'J'hey have, with much propriety, been 
formed into a distinct genus by Druparnaud, which 
he calls Phvsa. They are all sinistral shells, and 
will require further division when the form of the 
animal shall become the basis of generic distinction. 
The fontinalis and hi/jmorum arc natives of Britain. 

f22. VoLUTA. This genus, as originally formed 
hy Linnseus, depended, as he informs us, on the 
ptiese of the pillar, volutac genus facillimc distin- 
guitur columella plicata.*' But as this character be- 
longs to many shells otherwise very different in form, 
succeeding Conchologists have separated spe- 
cies from the genus, and reduced it within more na- 
tural limits. As it now stands, it is thus defined : 
“ Testa univiilvis, ovata, subveutricosa, apice papil- 
iari; hasi ernarginata. Columella plicata; plicis in- 
ferionbus, maioribus, vel longioribu^/' The type of 
the genus is the Voluta tnidska, 

Bruguiere removed from the Lijinsean genus those 
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species which are destitute of a groove at the base Condioiogy^ 
of their mouth, and of which Lamark formed the 
genera Auricula, Tornatella, and Volvauia. 

In the latter the spire is not produced ; iii the former 
it is produced. To the genus Auricula, which con- 
tains land- shells, the E. aiiris-midce and auris-judo! 
belong. The V. tormlilis is the type of the genus 
Tornatella. la his reference to the genus Volvarta, 

Lamark quotes the Bulla c^llndracea of Pennant and 
Da Costa, as if they were one and the same. But 
Pennant’s shell is a true Bulla, while that of Da Costa 
is regarded as the Voluta 'pallida of Linnseus, and 
probably belongs to this genus. 

In the genus Oliva, the turns of the spire are 
separated externally by a very distinct gutter or ca- 
nal, and the pillar is obliquely striated. The Valuta 
oliva of Linnseus contains many different species of 
this genus, which are remarkable for the smoothness 
of their surface, and the brilliancy of their colours. 

The Ancilla, which, like the former, is of a suh- 
cylindric form, is destitute of the groove which se- 
parates the whorls, and is characterized by an oblique 
callous ring at the base of the pillar. 

In the genus Mitra of Lamark, the spire is point- 
ed instead of ending in a small knob, as in voluta, 
and the plicae of the pillar increase in size from the 
base upwards, which is the reverse in that genus. 

'fhe V. cpiscopalis of Linnaeus is the type of‘ this 
genus, which contains many species much sought 
alter by collectors. 

In the CoLUMBELLA, the shell is oval, the spire 
short, and the inner edge of the right lip is swollen. 

The r. mcrcatoria is the type of the genus. 

'I’hc Maiu.inella is very distinctly marked by 
the prominent callous collar which surrounds the 
outside of the right edge of the shell. The opening 
of the mouth at the base is scarcely grooved. Tlio 
V. glabella is the type of the genus. 

The Cancellaria is nearly related to the genus 
columbcllu, but the absence of the swelling of the 
lip, and the jirescnec of the compressed sharp plicae 
of the pillar, furnish sufficiently obvious characters of 
distinction. The E. canceling a of Linnaeus is Ujo 
type of the genus. 

In the genus TuiiBiNELLUS the shell is turbinat- 
ed, subfusiibrni, and canaliculuted at the base, having 
from three to five transverse compressed plicae on the 
pillar. The V. p^nm is the type of the genus. Is 
not the V. hyalina of Montagu nearly allied to this 
genus ? 

23 . Buccinum. This is another of the Linnacan 
genera of shells, which has undergone great altera- 
tions. As originally constructed, it embraced many 
distinct groups of shells, w^hich Bruguiere and La- 
niark have since formed into genera. The restrict- 
ed character of the genus Buccinum is thus defined 
by the last mentioned author : Testa univalvis, 

ovata vel elongate. Apertura oblonga, basi eiiiar- 
ginatd, nudata, canal! nullo. Columella convexa 
plana.” 

Bruguiere separated the genus Cassis, in w^hich 
the opening is oblong and denti&'ilntcd on the right 
side, with a short canal towards the back of the shell. 

The right margin has a callous border. The Bucci- 
num comidtm of Linnaeus is tlic type of the species. 
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Coiulioloj^y. The genus Terebra ^vas likewise formed by the 
same author. It is remarkable for its turreted form, 
the spire being at least twice ns lone us the raoutli, 
and the pillar at the base twisted. The B. macula- 
fum of Lin. is the type. 

In the genus Na.ssa the groovje iri which the 
mouth terminates is reflected us in Cassis, but the 
left edge of the mouth is callous, ajid forms upon the 
pillar a transverse fold. Tlie B. arcularia of Lin. is 
the type. * 

The Purpura is readily distinguished from the 
Bucciiium and Murex, with whicli it has often been 
associated by its naked compressed pillar, ending in 
a point at the base. It includes our common littoral 
shell the Buccinum lapilfns. 

The genus Dolium is distinguished by its bellied 
forms and transverse rings, together with the margin 
on the right side being denticulated its whole length. 
The Buccinum gaka of Linneeub is the type of this 
genus. 

'1 lie genus Harpa is well known, and is distin- 
guished by its sharp parallel longitudinal ribs. The 
pillar is smooth and pointed at tlie base. 

In the genus Imjurnka, the shell is smooth, and 
the pillar uml)ilicated and subcanaliculatcd at the 
base. The Buccinum gfabraUnn is the type of the 
genus. 

y t. Stuombus. This Linnacan genus is now con- 
verted into a I’amily, distinguished by the right mar- 
gin changing its form with age, and having towards 
the base an indenture or sinus. It contains three 
genera, Strombus, llostellaria, and Pteroccra. 

In the genus Stuombus, the canal is short, the 
right margin is simple, and ends in a sinus. The S. 
pugdi< of Linnmus is the type of this genus. 

In the Rostellauia the canal is produced into a 
long beak, the right edge of the mouth is entire, and 
rests above on the spire, and is sometimes decurrent. 
The sijius is contiguous to the canal. The R. cor- 
vufa of Mart. Conch. IV. Tab. 158. f. 1495, is the 
type of the species. 

In the Pterocera the canal is also lengthened, 
but the right margin is dilated and digitated with a 
sinus near the base. The Strombus Pes-Pelicani of 
our shores is of this genus. 

25. Murex. The modern genus of this name is 
thus defined by Lamark: “ Testa univalvis, ovata, vel 
oblonga , basi caniculata ; suturis varicoso-tumidis, 
sub asperis, longitudiiialibus, et persistentibus.’’ In 
consequence of this restriction, the five following ge- 
nera have been instituted. 

In the genus Fasciolaria, the spires are desti- 
tute of those longitudinal ribs which the Murices 
always exhibit, while the pillar is furnished with two 
or three oblique folds. The Murex tulipa of Lin- 
nicus is the type of this genus. 

The shell of the genus Fusus is lengtliened, gene- 
rally fusiform, destitute of longitudinal ribs, and 
bellied in the middle or lower part with a smooth 
pillar and lengthened canal. The F. longkauda^ 
Lister, Tab. 918. f. 11. A. is the type. 

The Pleukotoma is distinguished from the pre- * 
ceding by a sinus or groove, which appears on the 
margin of the right edge of the mouth, near its sum- 


mit. It is represented by the M. Babylonius of C<mchol(^* 
Linnaeus. 

The genus Clavatula differs from the former 
in possessing a short canal, and ought never to have 
been separated. We may refer to this the Murex 
sinuosus of Montagu, and M. emarginatus of Dono- 
van. 

In the genus Cerithium, the mouth is oblique, 
terminating below in a short truncated or recurved 
canal, and having at the upper part a gutter more or 
less produced. The Tympanoionos asjier of Mart^ 

Conch. 4f. p. 314. Tab. 156. f. 1473, and 1474, is tlic 
type of the genus. 

26. Tuochus, This is a very natural genus in 
the Linnajan system, and has undergone few altera- 
tions in the hands of modern Conchologists. The 
T. perspeciivis has given rise to a new and very ob- 
vious genus, termed Solarium, characterized by the 
internal spiral edge of the umbilicus being crcnulat- 
ed. Another species, ilie T, /ahiOf is the type of 
the genus Monodonta, whicli contains shells of an 
oval form, with a rounded mouth, furnished with a 
tooth, formed by the truncated projecting base of the 
pillar : the tw o margins are separated. The tnrrot- 
ed trochi of Linnaus constitute the genus Pyra- 

MIDELLA, 

The T. terrestris of British writers is so imperfect- 
ly described and figured, that it is impossible to as- 
sign it a place in the system. It Is nearly allied to 
the helix. 

27 . Turbo. This very extensive genus has been 

greatly dismembered by modern Conchologists, in 
consequence of Lamark having restricted the cha- 
racter ill the following terms : Testa univalvis, 

conoidea vel subturrita. Apertura integra rotunda- 
ta, cdcntula ; inarginibus snpcnie semper disjunctis ; 
columella basi planulata.'' Our T. littoreiis is a good 
example of tlie restricted genus. In noticing the 
new genera which have been formed, wc shall begin 
with the marine shells. 

In the genus Scalaria, the mouth is circular 
and bordered, with the margins united. The spires 
are covered with raised, edged, sliglitly oblique, longi- 
tudinal ribs. The famous wentletrap is the type of 
the genus. 

Lamark thus defines liis genus Deli^iiinula : 

“ Testa univalvis subdiscuidca vcl abreviato conica, 
solida, margaritacea, umbilicata ; anfractibus subas- 
peris. Apertura rotundata, inarginibus orbiculatini 
coimexiB." The T. deljdiinus is the type of the ge- 
nus. There arc many species of turbines common 
on our shores, which are excluded by tlie preced- 
ing characters from the genera Turbo and Delphi- 
nula, such as the striatus, cingellus, Bryercus and 
others. They arc distinctly turreted, with the mar- 
gins of the mouth united, and may constitute a ge- 
nus to be termed Cingula. 

The Turbo terebra of Linnaeus serves as the type 
of another genus, termed Turitella, in which the 
margins of the mouth are disjoined, the spire regu- 
larly turreted, and the lip emarginated by a sinus. 

Nearly allied to the preceding is the genus Piiasi- 
ANELLA, which Lamsrk thus defines : Testa uni- 
valvis, ovata vel conica, solida. Apertura longitudi- 
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nalis, ovata, integra; labro Bimplici acato. Coltt^ 
mella la vis basi attenuta. Operculum calcareum vel 
corneum animali adherens,” 

Perhaps a rigorous examination of the turbines of 
British writers might justify the formation of one or 
two new genera ; yet wc shall content ourselves with 
noticing those species with which we have formed 
the genus ODOi>roMi\, in which the columella is 
furnished with a tooth. The Turbo interstincta, 
unidentatai plicata, Sundivicensis and insculpla of 
Montagu, are of this genus. They have no resem- 
blance in their structure to the Lmn<van volutic; al- 
thougli they have been inronsideralcly associated 
with them by the authors of the JJcscrivlive Cata^ 
logue. The preceding geneui aie formed of marine 
feliells ; those that follow Jive on the land. 

In the genus C^crosroMA, tlic mouth Is circular, 
with united and often rcilectcd ni.ugins. The ani- 
mal is furnished with an operculum. Tlie T. elegans 
of Montagu is the only Diitish species oi‘fhe genus. 

The species which are related to the T. bidens 
perversus and muscorum of Linnaeus, constitute a 
very natural famil}, w'hich maybe termed Pui’Acla, 
distinguished by the mouth being iurnished with 
teeth or testaceous lamiu«x% and the lastw'hoil nearly 
the same or less than the preceding. Perhaps the 
most convenient way of dividing them is into two 
sections, the first including the dcxtral, and the se- 
cond the sinistral shells. 

The dextrol pupacea form two genera. The Pu- 
pa, as originally constructed by Laniark, was equally 
faulty with many of the old Linnoean genera. As we 
have restricted it to include dextral shells, with the 
animal possessing four teutaculu, with eyes at the tips 
of the two longest, we can receive into it the muscorum, 
sejuleniatusy tr/deus, and juniperi of Montagu. In 
the genus Cauychium, formed by Muller, the tcnla- 
cula arc only two in number, with the eyes placed at 
the base. It is represented by the T. carychiwn of 
Montagu. 

The sinistral pupacea form likewise two genera. 
The drat, which is the Clausilia of Druparnaud, con- 
tains sinistral shells, with the animal furnished with 
four tcntacula, with eyes at the tips of the two long- 
est. This contains the following British species, — 
perverha, nigiuans laminaia btplicnta, and lahitita* 
The other genus, called Vciiiioo, was formed by 
Muller. The animal possesses only two tcntacula, 
with the c*ye8 on their tips. TJie T. vertigo is the 
type of the genus. 

28. Helix. Linnaeus, in constructing this genus, 
attended only to the character of the mouth being 
contracted or lunated, without regarding the habits 
of the animals, or even the other forms which the 
shells exhibited. Hence he has united globose,' 
discoid, and turreted, terrestrial, fluviatUe, and aqua- 
tic shells ; animals with two and with four tcntacula, 
with and without an operculum, oviparous and vivi- 
parous. \ \ 

The marine species of Linnaeus are few in num- 
ber. The genus Jamthina of Lamark, has been 
formed from the V. janthina of Linn, a species 


I4nnaeiis terms H. haUntoidfii, Is com^etely eon- Conchology. 
Ceal^d in the anima}^ and belongs to the genus Si- ~ ^ 
garetus, among the naked molliisca of Lamark. 

Tlierc are many marine shells inserted in the genus 
Helix by British writers, w'hich either belong to the 
restricted genus Turbo, or to the Vcrmiculana. 

The further reduction of the Linnaean helices de- 
pends on the separation of the terrestrial from the 
fluviatile shells, and subdividing tliese according to 
the characters furnished by the different group*.. 

Among the terrestrial bhclls, the restricted genus 
Helix is by far the most extensive. It contains 
those shells which are subglo!)osiC, with a convex 
spire; the opening entire, wider than long, and di- 
ininibhed in its upper p.irt by the projection of the 
last turn but one of the spire. The animal is fur- 
nished with four tcntacula, with eyes at the tips of the 
tw o longest. The H.pomatia is the type of the genus. 

The genus Bulimu^, as originally constructed b\ 

Bruguiere, was faulty in the extreme, but Lamaik 
has new' modelled it so as to include those land shells 
which are turreted or conical, wdth the mouth larger 
than bioad, and having, in general, the margin ii*- 
fleeted with age. Like the Helices, they have no 
operculum, and possess lour subulated tcntacula 
The following are known as Biitish species, B. ubsen- 
rus, lubricus, Lackhnmonis, and Jasciata. 

From the Helix suecinea of Muller (the ])utiis ol 
Montagu and Donovan, not of LinntcUvs) Diapar- 
iiaud has formed the genus Succinea. I'he uiouMi 
is large in propoition to the si/e of the shell, and ef- 
fuse at the base, with the outer lip thin, and the pil- 
lar attenuated. We are at a loss to account for the 
conduct of Lamark in substituting a new name tor 
this genus without any apparent reason, and thus 
adding to the synomrnes w'lth which the science is 
already ojipressed. Tiic name first employed by 
Draparnaud, indicales one of the most stiikmg cha- 
racters of the t}pe of the genus, whereas the teini 
Amphibulina, used by Lamark, is founded on a mis- 
take, and 18 apt to mislead. I’hc H. suecinea, al- 
though found in damp places, is not amphibious. 

It never entefs the water voluntarily. Indeed, Mul- 
ler says, “ Sponte in aquan' descendere luiiKpiam 
vidi, a contra quoties euin aquir inmiisi, confeslim 
egrediebatur.” The same remark is made Iiy Mon- 
tagu, and we have often witnessed its trutli. 

The Helix jn/lutida of Muller has been formed 
into a new genus by Daiidebard, which lie termed 
Helico-limax, but which Drajiarnaud, to avoid the 
use of a hybrid name, changed for the term Vitrina. 

Lamark has placed it among his naked mollusca, as 
the shell merely covcis the su|)erjor parts, and the 
animal is furnished with a shield. 

The fluviatiie shells, included by Linnoeus in his 
genus Helix, may, for the sake of present conve- 
nience, be considered as forming two sections, viz. 
those with and those without an operculum. To 
the former belongs the very natural genus Lymnea, 
containing conical or turreted shells, with the right 
lip joined to the Icflat the base, and folding back on 
the pillar. The H. stagnalis of Linnjeus, is the type 


which has lately occurred at several places of the IrisH^ of the genus, of which we possess ten British species. 
coas^ The opening is triangular, and there is an .. Two of these are truly amphibious, the ettunihicta 
angular sinus at the right edge. ^ The shelly which fossaria. 
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Conchology. The genus Pl ANORB ts, instituted by GeofFroy or ra- 
ther by Petiver, is remarkable for its discoid form, the 
spire revolving nearly in a horizontal line, so that all 
the whorls are obvious on both sides. Cuvier observed 
that the P. cornea was a sini-sitral shell, and it re- 
mains to be ascertained whether the whorls in the 
other species have a similar direction. *We possess 
nine British species of this genus. 

The operculatcd divisions of fluviatile helices, is 
more numerous than the preceding, containing at 
least six genera. 

The genus Valvata was instituted by Muller to 
include depressed shells with an orbicular mouth, the 
animal, furnished with three tentacula and a plu- 
mose appendage, considered as the branchiae. The 
V. erhiata (Helix crist. of Montagu), and pixcinalh 
(the Turbo fontinalis of Montagu), are natives of this 
country. 

The genus Vivipara, instituted by Geoffroy, and 
afterwards employed by Montfort, is represented by 
the H. vivipara of Linnajus. Jt is the same as the 
Paludina oi' Laniurk. The shell is <»vate or oblong, 
with a regularly elevated rounded sj)ine. The aper- 
ture is entire, with the two lips uniled angularly at 
the summit. The type of the genus and the V. icn~ 
faciilata, are natives of Ih itam. 

In the genus A-Mpullaui \ of Laniark, the slid! 
is globose, the base iinibiliealed, and the mouth long- 
er than broad. 'I'lie Jl. (iinpullacca is the type of 
the genus. 

In the genus Hizmcina of Lamark, the mouth is 
semilunar, the pillar callous and compressed below. 
The H. ncrilclldt Lister, Cnnch. 'lab. 6’1, fig. 59, is 
the representative of the geiui>. 

In the genus Melania of Lamark, tlic shells are 
turreted, longer than broad, I'/liise at the base, with a 
twisted solid pillar. The 11. amarnla is the type. 

The genus Melanoi’sis was instituted by Da ude- 
bard to ineliule the shells lenned IMelaniu' by Olivier 
in his voyag(‘ to the Levant. The mouth lanceo- 
late, till' pilin' truncated and eniargiiiated above, 
with a callosity at the base. 

jjf). Nkiu i'a. 'fins genus has been subdivided 
by Adanson and Lruguiere into Nerita and Na- 
TiCA. In the former there is no umbilicus as in 
the N. cxuvlay and, in the latter, there is an umbili- 
cus, as in the N. canreua. Of the restricted genus 
nerita, we only possess one species, the litioralis, com- 
mon on our sliorcs. There are at least six species 
of Natica oi' British growth, the largest of which is 
the ^lainuna, 'I'he frcsij water species have been 
formed by Lamark, with great propriety, into a dis- 
tinct genus, under the title Neritina. The N.y/ttv/- 
iiiilis occurs in the English rivers. 

30. IIalyotis. This genus has been dismember- 
ed of those species which are destitute of the perfo- 
rations on the disk. These have been formed into 
a new genus, termed Stomatia. 

31. Patella. This genus, which at first sight 
appears so very natural, contains shells which exhi- 
bit considerable differences, both in form and struc- 
ture, when narrowly examined. Geoffroy, with 
great propriety, sijparated the fluviatile species un- 
der the generic title Ancylus, a genus afterwards 
employed by Muller. The auimal is essentially dis- 
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tinct from tne marine patella?* There are two spe- Conchology^ ; 
cies of thi^ "genus, the lacmtrh and Jluviaiilisf natives 
of Britain. 

Tlie genus Patella, as circumscribed by La- 
mark, is thus characterized : “ Testa univalvis, non 
spiralis, clypeata vcl subconica, imperforata, fissura 
inarginali dostituta cavitate simplici.” The common 
Limpet may serve as the type of this genus. 

In the genus Pissurella, established by Bru- 
guicre, there is always an opening like a key-hole, 
near the summit of the shell. The F. graxa and 
aperLura are found on our coasts. 

The genusEMARGiNULA is readily distinguished by 
the slit or indentation which occurs on the posterior 
margin of the shell. Laniark conjectures that the anus 
of the animal is situated at the hole at the summit of 
the fissurclla, and at the posterior slit in tliis genus. 

In the genus Caeulus of Montfort, the shell is co- 
nical, w'ith the summit produced into a beak, more 
or less recurved, and twisted. The P. hnugarica of 
Lister is the type. Cuvier seems inclined to place 
in this genus the Bulla velutina of .Miilier, the Helix 
Itcvicnta of British authors. The ^.fissura is a na- 
tive of oui shores. 

The genus Conciiollcas is furnished witli an 
operculum, and in form and habits approarhe;- the 
Bucciniim. It is represented by the P. Integra of 
of Da Costa's EL tab. fig. 7. 

In the genus Crkiuoula, the cavity of the shell 
is partially interrupted by a simple'diaphragm. The 
F. porcellana is the representative of tin’s genus. The 
C. chinensis inhabits the British seas. 

In the preceding genus, t!ie fir>i apjiroach to the 
turbinated shell makes its ajipearnnce, udn’ch be- 
conus more obvious in tJie genus Calyitr.tia, in 
whicJi the cavity is furnislied with a spiral diaphragm- 
The C. c(/uextns is the type of the genus, which is 
related in part to the Troclii. Erom this genus of 
Lamark, Montfort lias separated the Infundibulum, 
as possessing a central spiral pillar. Sow erby lias 
figured several species of this last genus in his ME 
netal Conchology as occurring in a fossil state in Bri- 
tain. 

The Patella unguis now ranks as a bivalve, and 
constitutes the genus Ljncula in the acejihalous 
family Bracliiopoda of Lamark. Linmi is, who ne- 
ver saw more than one valve, placed it among the 
Patella. Chemnitz, who examined both valves, 
considered it as a Pinna. 'riR\‘-e writers Iiad over- 
looked the figure of the pci fcct shell, witli its tube 
or stalk, as given by Seba, WA, 111. fig. !(>. No. 4*. 
Thisspecimen, which belonged to Seba, passed into the 
museum of.tbc Stadtholder, and afterwards reached, 
in company with the spoils of the other Continental 
collections, the Museum of Paris. Here Lamark 
examined it, and formed his new genus. And tlie 
same specimen enabled Cuvier to investigate its ana- 
tomical structure, which lie has explained in detail 
in the first volume of the Annakx ik Museum. 

Science has in this instance, as well as several others, 
profited by the successes of the Ex- Emperor of the 
French. This genus is destitute of a iiinge. The 
valves are supported on a peduncle, and the shell is 
opened partly by the relaxation of the adductor 
muscle of the animal (and not by the external 
r r 



Co^oTogy* membrane, ill itated by Mr Sowerby), and partly 
by the issuing forth of its spiral arms, whicll push 
asunder the Valves like a wedge. 

- Cuvier has likewise constituted a new genus, which 
he terms Orbicula, from the Patella avomah of 
Muller, ZooL Dnn. Vol. J. H'. t. 5. The under 
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rtly , "con'chology. .. /Ae, covering)ij;dAftiits of agglutinated CoBchdlogy. 
ush particles of saU^ and fragments of shells, and bears 
no resemblance to the testaceous coverings ot the 
lich true mollusca. It is now placed in company with 
I of the Tercbellu among the annelidcs. 


valve is very thin, and fixed ; the upper is orbicular, In the pAceding review of the LinnEean genera of 
and depressed. It is a member of the same family as shells, the reader will probably have been astonished 
the preceding in the system of Lamark. at those changes which have taken place. In this 


32. Dentamum. 1 his very natural genus of Lin- 
naeus has undergone no alterations. The Dentnli- 
um imj^erfarainmy trackea^ and gfafmnn of Montagu’s 
Tedacca Britannica^ do not accord with the essen- 
tial character of the Linna3nn genus in being “ utra- 
que extremitate pervia.” In consequence of this, 
wc formed, some years ago, a new genus for their 


country wc are so much accustomed to the artifi- 
cial method both in Zoology and Botany, that wc 
often reject, without sufficient consideration, the 
improvements which the study of the natural mc- 
thod has suggested. In the time of Linnieus, perhaps, 
the genera ot' shells, with u few exceptions, were suffi- 
ciently numerous and commodious' to embrace all the 


reception^^ called Ci^xuM. They differ from the known species ; hut since the science has been cidti- 

dcntalia in being closed at the apex, and, in a na- vated with more zeal, in consequence, we must say, of 

tural arrangement, would probably be placed near the introduction of the natural method, the number c f 
the genus Vermicularia. species has increased fourfold. New genera and or- 

33. Serpula. This genus has undergone several ders» and other conventional divisions, have been fomi- 
clianges in tlie hands of modern Conchologists, The ed, suited to the state of improvenient of the science. 
S seminulum has been transferred to the genus Mi- The merit of all these improvements did not originate 

liola, and the S. fiogramm to the Tubipora. Be- with Bruguiere or Lamark, whose names we have so 

• sides these trivial alterations, the character has been often had occasion to mention. Many of the ini)dern 


greatly circumscribed, so as only to include shells genera may be traced to the systems wlncli prevailed 
which adhere to other bodies, and are tubular, en- before the days of Linn*TUS, — systems which the 
tire, and flexuous, with a simple mouth, as repre- Swedish Naturalist, in his desire to simplify, when 
sented by the S. contortuplicata of Linnieus. Tlie simplicity was impracticable, too incautiously disre- 
spccies which ar^H'egularly spiral, discoid, and fixed, garded. 


as the S. spirorbis, now constitute the genus Spiiior- 
Bi$. But as there are both dextrul and sinistral shells 


ON FOSSIL SHELLS. 


with this character, we propose to retain the dextral 
species in the j^nus Spirorbis, and form the genus 
, Heterodisca for the reception of the reversed spe- 
cies. Under each genus, we can rank six British 
species. 

The genus Vermicularia is formed from those 
species which, in appearance, resemble the Spirorbis, 
but are not adherent, such as the S. lumhricalu. The 
, shell at the mouth is, in general, somewhat pro- 
duced. 'Fhere are two or three minute British shells 
of this genus. As not very remotely connected 
with this genus, we may notice the Ku omphalus of 
Sowerby, which he styles “An involute Compressed 
univalve; spire depressed on (he upper part; bi - 
neath concave or largely iimbilieate. Aperture most- 
. ]y angular." It occurs in u fossil state. 

The genus Siliquaiua, represented by tlic S. 
nngtiina^ is distinguished from the serpula a lon- 
gitudinal, lateral, subarticulated fissure, which ex- 
tends the whole length of the shell. 

The genus Penicillus is formed from tliat curi- 
ous shell the S. punisy and well known by the name 
of the watering-pot. The disk is perforated by a 
number of small holes. 

54. Teredo. From this genus, now considered 
as a bivalve, (the tube being regarded as an acces- 
sory covering), the Fistulana, of whWr4thi''T. da- 
va of Gmelin is the representative, has been sepa- 
rated. The external tube in this genus is closed at 
the posterior extremity, while in Teredo it is open. 
The S.jpolt/th^ijkmia belong, according to Lamark, 
to the Fistulana. 

35. Sabella. This last genus of the Lritinsean 
vvermes testacea has been degraded from its rank in 


Besides the shells which are found on the land, Poss;} 
and in our lakes, rivers, and seas, and termeil recent Sl»cl! 
shells, there arc relics of many species found in our 
ni.irl pits and limestone rocks, always somewhat alter- 
edin their texture, which are denominatedyf/s.s/Y shells. 
While the shells of the former class have been eager- 
ly sought after, few Conchologists have directed their 
attention to the condition or distiibution of the fos- 
sil .species. Nearly six hundred species of recent 
shells have been described as natives of Britain, 
while the fossil species, belonging to our strata, 
>vliicli have been accurately described, lull short of 
that number. Tbere is, however, reason to believe, 
tliat the Ibssil species are more abundant. 

It would have been a pU‘asaiit task for us to have 
entered into the details of this most important sub- 
ject, but our limits permit us only to trace its 
outlines. Our remarks, however, we trust, will prov(‘ 
useful to those who arc entering this fruitful field ol' 
investigation, and will embiace some observations on 
the systematic characters, condition, situation, and 
distribution, of these organic remains. 

Sydemaiic History of' Fosdl Shells. The deter- 
mination of the characters of the fo.ssil species of shells 
is attended with very great difficulty. The changes 
which they have undergone, and their union w'ith the 
substance of the rock, prevent us from ascertaining, 
with any degree of accuracy, the peculiar marks by 
which the species are characterized. No trace of 
the animal remains, to aid us in the investigation, so 
that all our distinctions must rest on the characters 
{imnished by the shell. This circumstance should 
prevent us from placing much confidence on the 
conclusions which have heen drawn with respect ta 





CHROMATICS. 


Chromatics. ChROMATICS. The gradual progress of scien- 
'tific investigation has continued to add, from year 
to year, a multitude of new discoveries to our 
knowledge of eKperirncntal and physical optics: 
and no department of tliis subject has received 
additions, so diversified and so important, as those 
which relate to tlie phenomena of colours, which 
liave been displayed, with a thousand brilliant and 
unexpected transformations, under circumstances 
that, in former times, could never have been sus- 
pected of exhibiting any thing resembling them. 
The successive experiments and calculations of Dr 
'riioinas Young (J 80 l), Dr Wollaston ( 1802 ), Mr 
Malus ( 1810 ), Mr Arago, Mr Biot, Dr Brewster, 
Dr Seebeck, and Mr Fresnel, have all contributed 
very essentially to the extension and illustration of 
this interesting branch of science. But notwithstand- 
ing all Lliul has hitherto been done, it appears to be 
utterly impracticable, in the present state of our 
knowledge, to obtain.a satisfactory explanation of all 
the phenomena of optics, considered as mechanical 
operations, ujion any hypothesis respecting the na- 
ture of light that has hitherto been advanced : It 
will therefore be desirable to consider the facts which 
have been discovered, with as little reference as 
possible to any general theory ; at the same time, it 
will be absolutely necessary, as a temporary expe- 
dient, to borrow from the undulatory system Dr 
Young’s law of the interference of light, as affording 
the only jiracticable mode of connecting an immense 
variety nf facts with each other, and of enabling the 
memory to retain them : and this adoption will be 
the more unexceptionable, as many of the most stre- 
nuous advocates for the projectile theory have been 
disposed, especially since the experiments of Mr 
Arago and IMr Fresnel, to admit the* truth of the 
results of all the calculations, in which this law has 
been employed. The details of its application to 
particular cases, together with an examination of the 
phenomena of polarisation and of oblique refrac- 
tion, will occupy the principal part of this article ; 
but it will also be necessary to premise an account 
of the few cases of the exhibition of colours which 
appear to be independent of its operation. 

SscTXON I . — Of the Separation of Colours hi/ 
Rffraclion. 

The separation of white light into different colours, 
as its component parts, by refraction, though firmly 
established as an optical fact by Newton, had been 
in general somewhat negligently examined as to its 
details, until Dr Wollaston pointed out the inaccu- 
racy of the common subdivision of the colours of the 
prismatic spectrum into seven different species. 
There is little reason to doubt, that white light con- 
sists of an infinite number of rays, varying gra- 
dually among each other, without any im;rkcd 
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distinctions, and continued on the one hand into Chromatici. 
the dark chemical rays, and on the other into the ^ 
rays of invisible heat ; and that all these varieties 
are separable from each other by refraction, and 
preserve always a distinct and constant rcfrangibili- 
ty. The species of homogeneous light, however, 
distinguishable from each other by the eye, are only 
five ; red, yellow, green, blue, and violet ; which are 
uniform in their appearance, and well defined in their 
limits, whenever a perfect spectrum is correctly ex- 
hibited ; whether obtained by interposing a prism, 
between the eye and a small or rather narrow bright 
object, or between a lens and the image of such an 
object formed in its focus : while, in the common 
mctiiod of admitting a beam of the sun’s light 
through a prism, without cither employing a lens, or 
previously limiting the angular extent of the beam. 

It is obvious that there must be a double source of 
the mixture of colours ; and hence has arisen the 
Newtonian division of the spectrum into seven parts, 
which were somewhat fancifully compared, with re- 
spect to their extent, to the intervals of the minor 
diatonic scale in music ; although it has been shown 
by Dr Blair, and still more fully by Dr Brewster, 
that their proportions arc liable to very great varia- 
tions, according to tlie nature of the refracting sub- 
stances employed. 

Dr Brewster has remarked, that as, according to 
the fundamental Jaw of refraction, a prism with a 
large angle must occasion a dispersion of the several 
colours somewhat greater than two smaller prisms of 
the same substance, having together an equal mean 
refractive power ; so also the dispersion oi' the most 
refrangible or violet rays amongst themselves will be 
always somewhat greater in a prism with a larger 
angle, tlmn in two smaller prisms having an equal 
mean dispersive power ; hence the green and blue 
wull be less removed from the red towards the violet 
by the single prism, the retraction of the green re- 
maining in defect wiien compared with the mean of 
the whole ; so that if the two prisms be employed to 
correct the mean dispersion of the single one, and 
the extreme rays of the spectrum be brought to a 
perfect coincidence, the refraction of the green by 
these prisms being comparatively in excess, the green 
rays will be found on the side towards which their 
refraction tends to carry them ; and the two extreme 
portions of red and violet will be left together, form- 
ing a crimson, on the side towards which the refrac- 
tion of the larger prism is directed. It is obvious 
also thatit^ instead of the two smaller prisms, a single 
one of an equal angle, but of twice the dispersive 
power, were substituted, the joint elfect would be 
nearly the same : Dr Brewster has however ob- 
served, that in almost all such combinations of dif- 
ferent substances, tlie green is on the side towards 
which the refractiqn of the larger pnsni is directed ; 
so that the original proportion of the space ocoupied 



Chmut&cft. by tibe different rays in the epectrum must be diffi?r- 
ent for diflE^ent substancea. Dr Brewster has found 
that the violet is the most dispersed by oil of cassia 
aud by sulphur, and least by sulphunc acid and by 
water : the distribution, afforded by thei»^||pbstan[ces, 
appearing to vary from 2 parts of red, ^ green, 4 
blue, and 3 violet, to about 4 red, 3 green, 3 blue, 
and 2 violet: while the yellow ib always confined to 
a narrow line. 

The immediate effects of the combinationb of the 

f >rimitive colours on the sense of bight afford an il- 
uatration of some of the physiological chaiactcrsof 
sensation in general. It is well known that a mix- 
ture of red and green light produces a simple sensa- 
tion, perfectly identical with that which belongs to 
the minute portion of yellow light originally found 
in the spectrum : and that a mixture ot giecn and 
violet makes a perfect blue. The blue colour of the 
dame of spirit of wine, for example, is derived en- 
tirely from a mixture of green and violet rays; while 
the blue light of the lower part of the flame of a 
candle is sliowm by the prism to consist of five differ- 
ent portions, belonging to different parts ot the 
spectrum, neaily resembling those which would be 
distinguished, if we looked through a prism at a 
small portion of a transparent plate, of a ceitain mi- 
nute tliickness. It is obvious, therefore, that the eye 
has no immediate power of unalysmg such light; 
and if we seek for the simplest airaiigement, which 
would enable it to receive and discriminate the im- 
pressions of the different parts of the spectrum, we 
may suppose three distinct sensations only to be ex- 
cited by the rays of the three principal pure colours, 
falling on any given point of (he retina, the red, the 
green, and the violet ; while the rays occupying the 
intermediate spaces are capable of producing mixed 
sensations, the yellow those which belong to the icd 
and green, and the blue those which belong to the 
green and violet ; the mixed excitement producing 
in this case, as well as in that of mixed light, a sim- 
ple idea only : iiltliougli it must be observed, that no 
homogeneous light can extend it^ action so far as to 
excite at once the hcnbations of the fibics belonging 
to tlie red and the violet : so that every crimson must 
necessarily be a compound colour. A mixture of 
red and blue light exhibits an elfect which appeals 
unintelligible, upon the supposition tliat a compound 
light ought to produce a colour intermediate be- 
tween those of Its constituent parts; but this diffi- 
culty will vanish, if we assume that the blue of the 
spectrum contains a gi cater proportion of violet than 
of green; so that the green is neuti allbed into a 
white by a mixture with the red and part of the vio- 
let, and the remaining violet gives its character to 
the whole, cither alone, or with a mixture of red, 
accoiding to the proportions employed. 

When we look through a prism at a luminous ob- 
ject of considerable extent, surrounded by a dark 
space, the spectra belonging to the several parts of 
the object are mixed with each other, so as to pro- 
duce a light perfectly white, except towards the ends 
of the object, where the extreme parts project be- 
yond each other. At the red end of the spectrum, 
the whole of the red belonging to the extreme point 
retains its place unaltered, and the green and blue 


beedme a grsenuli yellow, nearly uniform in its ap- Chromatics, 
peardnee, throughput the space which belongs ~ 

them, while the place of the violet is scarcely dis- 
tinguishable from the neighbouring white light ; but 
at the opposite end, the violet retains its place and 
appearance, and the remainder of the length of the 
spectrum becomes of a green, inclining more or less 
to blue, and continuing to be very distinctly visible 
throughout the extent of the simple spectrum, the 
place of the red included : so that the illuminating 
power of the red end of the spectrum must be in- 
comparably greater than that of the violet end : as 
may also be inferred by a direct comparison of the 
disimetness of objects viewed in these different 
lights. The portion of light totally reflected at the 
internal surface of a dense medium, on account of 
the obliquity of its incidence, is bounded by a fringe 
or bow resembling the red end of the luminous ob- 
ject viewed through A prism; and the transmitted 
portion is bounded by the violet and blue fnugc : 
but it rcquiics some caution, in observing these co- 
lours, to avoid the optical deception, which causes 
the neighbouring space to appeal of the tornpkmeii- 
tary colour, especially when the e}e is turned to- 
waids it jiiJUQcdiatcly aftci hiving lectivcd ilie im- 
pression of the colours actually exhibited. 

Suction II . — ()/ thr Colnur^ oj' Halos and 
Pay hi ha. 

The immediate effect of the different reliang bili- 
ty of light, in the production of colours, js soine- 
tiines spontaneously exhibited, iii tlu* atmospin ncal 
phenomena of halos and paihcha, oi paiasth 1 1 , at- 
tending the sun 01 moon, the edge neaicsl to tlie 
luininaiy being gcnCially reddisb, and the iMuoter 
parts more or less gictn and blue, although without 
any well marked sepaiation ot tlie diffiitnl tints. 

These appearances had been long ago referred by 
Maiiotte to the refi action of the piisniatic ciystals of 
snow, floating in tlie atmospheic, and descending 
through it, in all possible positions, but more espe- 
cially m a vertfeal or horizontal direction, on account 
of the effect of gravity, combined with that of the 
lesistance of the air; and sometimes, pcihaps, from 
their connexion with other crystals, making angles 
of fiO" with either of these positions. This theory, 
howx'vcr simple and satisfactory, had been very un- 
accountably neglected for more than a century, and 
even supeiseded by the awkward and unsupported 
conjectures of Huygens, respecting the existence of 
spherical or cylindrical particles of hail, including 
opaque nodules, related to them in a certain constant 
ratio ; or hy the equally inadmissible calculation of 
Newton, winch assigns a partial maximum to the 
density of the light simply refracted through a sphe- 
rical drop of w^ater, when the deviation is about 
26 ° ; and it is only a few years since, that the doc- 
trine of Mariotte was revived and extended by Dr 
Young, and approved by Mr Cavendish and Mr Arago. 

In some of the highest northern latitudes, these 
appearances of halos and parhejia are almost con- 
stant ; and in warmer countries they are confined to 
the light clouds which occupy the higher and colder 
regions of the atmosphere. The halos are broad 




CUxomatics. circles, witli their interior margin tolerablv well de- 
' fined, and about the distance of 22 and w degrees 
from the sun or moon, but less distinctly terminated 
externally. Now tJie angle of 22® exactly corre- 
sponds to the deviation produced by a prism of ice, 
with a refracting angle of 60®, when it becomes a 
minimum from the equality of the angles of inci- 
dence and emergence ; and in ot her positions of the 
prism, the deviation increases very slowly till it be- 
comes a few degrees greater : hence the breadth of 
the circles of each colour being considerable, the 
colours must fall principally on each other, and be- 
come very indistinctly separated. The external cir- 
cle may be referred to the effect of two such refrac- 
tions in succession : Mr Cavendish seems to have 
thoui^ht the angle somewhat too great to be derived 
from this source ; and be suggested that it might de- ^ 
pend on a single refraction by tiic rectangular termi- 
nations of the crystals : but it docs not appear that 
such terminations are very commonly observable ; 
and it may easily be shown, that the greatest inten- 
sity of the light of ii halo, ibrmed by two refractions, 
be at more than twice the distance of the edge 
ol the inner luilo. derived from one only. 

'riu^e lialos are commonly accompanied by a 
white horizontal Circle passing tlirough the* sun, de- 
rived from the reflection oi‘ the vertical faces of the 
crystals, \/liich arc scattered equally throughout all 
[)ossiblc azimuths. There are also generally coloured 
parhelia on eacli side, depending on the refraction 
of these vertical prisms; they arc commonly a little 
witliout the halos, because the deviation of the light 
pas.'jii.g ol)ii(|uely through these crystals is somewhat 
great r;r them that of the light transmitted by the 
crystals wliich have iheir axes per|)eiidicular to the 
plane oi' incidence and refraction. For a similar 
ica-on, the light [)assing through the crystals situat- 
ed liori/amtally, in various azimuths, is variously mo- 
(lift'd, f.o ns to produce the appearance of inverted 
arelicfc, toueinng the lialoa at their highest points, 
aoul soiiit times expanding in the form of a pair of 
wmgi3, with a point of contrary flexure on each side. 

'I ne anthelia seem to be referable to two refrac- 
lii)ns and an intermediate reflection, w ithin the same 
crystal, causing a deviation of about 120 +22=: 
14-2’; and sometimes with tw o intermediate reflec- 
tions, producing an angle ol‘ fiO + 22 — 82® only. 
It is not, howTver, very easy to assign a reason for 
the appearance of an anthclion exactly 0 |)posiLe to 
the sun, w'hich is said to have been sometimes seen 
in the horizontal circle : but it has been delineated 
with the accompaniment of an oblique cross, and 
of other unusual appearances, which must have 
been derived from some extraordinary forms of the 
compound crystals of snow, existing, at the time of 
the observation, in the atmosphere. 

Section III. — Of the Coloim of the Rainboxtjn 

The general ii*jture of the primary rainbow was 
cursorily explained by De Dominis ; but Descartes 
fust applied the true law of refraction, which had.: 
lately been discovered, to the determination of the 
angular magnitude both of this and of the secondary 
rainbow ; although no sufficient reason could be as- 


signed for the appearance of colours in either df 
them, until Newton ascertained the different refran^ 
gib! lilies of the different kind of rays : but as soon 
as this discovery was established, the method of 
fluxions at once enabled him to determine precisely 
the limit, at which the broad expanse of light, be- 
longing to each colour, must necessarily terminate 
in an edge of greater brilliancy ; the bright edges of 
the different colours projecting gradually beyond 
each other, so as to form a spectrum somewhat 
mixed, but still approaching to the common appear- 
ance of a spectrum obtained by the refraction of a 
prism : and in fact, the angular distances of the ex- 
terior termination of the primary rainbow^ and of the 
interior of the secondary, from the sun, are found to 
agree very accurately with the calculation of the 
extreme deviations of the red rays reflected once 
and twice respectively within the spherical drops of 
rain; although the whole breadth of the coloured 
appearances is liable to variations dependent on the 
magnitude of the drops, and belonging to the phe- 
nomena of supernumerary rainbows, to be described 
hereafter. 

The light reflected from very small portions of 
water appears to be incapable of producing a regu- 
lar rainbow ; thus wc scarcely ever see a rainbow in 
a cloud, unless it has united its drops, so that they 
begin to descend in the form of rain. Dr Smith 
has observed this circumstance, and has attributed 
it to a tendency of the bright edge of the expanse 
of light to lose its intensity, by being gradually dis- 
sipated into the neighbouring dark space: a ten- 
dency which be would probably have been much at 
a loss to explain from any of the received doctrines 
of optics; but which bears sonic analogy to the 
effects more commonly observed in beams of light 
admitted into dark spaces, and sometimes designated 
by the term diffraction. 

Section IV . — Of Periodical Colours in general. 

By far the greater part of the phenomena of 
colours, except their separation by simple refrac- 
tion, are referable to the description of periodical or 
recurrent colours : being characterized by an alter- 
nation, which is generally repeated, where the ob- 
servation is sufficiently extensive, several times in 
succession, while the circumstances, on which they 
depend, arc varied uniformly and by slow degrees. 
The number of these alternations, when light per- 
fectly homogeneous is employed, appears to be con- 
tinued without any discoverable limit, although k is al- 
ways smaller, for any given change of circumstances, 
when the least refrangible or red light is employed, 
than when the observation is made on the most re- 
frangible or violet ; so that mixed or white light al- 
ways produces a combination of alternations arrang- 
ed according to a series of different intervals, which 
are at first more or less distinct, but by degrees are 
so mixed' with each other, as again to be lost in the 
general effect of white light. In all these cases, the 
< appearances may be reduced to calculation by means 
of the general law of the interference of two portions 
of light, with its approphatc modifications and cor- 
rections. 
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Chroroadci. . A. The atfi itf ttiH Uifien tm equal portions qf 
lights in circumstances exactly similar^ have been se^ 
parated and coincide again, in nearly the same direc^ 
tion, they mll'dkher cooperate, or destroy eqph othcTf 
accordingly as the difference of the times , occupied in 
their separate paths, is an even or on odd multiple of 
a certain half interval, which is different for the dif- 
ferent colours, but constant for the same kind of light. 

B. In the application of this law to different me- 
diums, the velocity must be supposed to be inversely as 
the refractive density • 

C. In reflections at the surface of a rarer medium, 
and of some metals^ in all very oblique refections, 
in diffraction, and m some extraordinary ^fractions, 
a half interval appears to be lost. 

D- It is said that, according to some late ohserva^ 
lions of ' Mr Arago, /luw portions of light, polarised 
in transverse directions, do not interjere with each 
other. 

E. The principal intervals in air arc for the 


part, of an object equally illuminated throughout its ChromAtici. 
extent, the two series of colours will destroy each 
other, and the whole appearance of rings will vanish ; 
when, on the contrary, the illumination of the object 
varies materially, the rings will reappear in one or 
the other of their forms, according to the dilFcrcnt 
intensities of the lights received Irom its cliiFtTcnt 
parts : so that, as Mr Arago has ingeniously sug- 
gested, this test might be employed to answer the 
purpose of a photometer, for ascertaining the equa- 
lity of the lights of two distant objects. 

If any thin plate, aftbrding coloiiis, be inclined to 
the direction of the light pushing through it, the ap- 
pearance of tim colours will be changed either pie- 
cisely or very nearly in the same manner as if the 
thickness were reduced, in the ratio of llie radius to 
the cosine of the inclination witliin the plate; at 
least, if this proportion is not periectly accurate, the 
deviations iiom it, in the experiments of Newton, 
are manifestly within tlie limits of the unavoidable 
errors of observation. 


Extreme Red - .0000266 = 

Yellow - .00002.35 = ^ 

Green - .000021 1 = 

Blue - .0000189 = ; 5 ^Jyy 

Extreme Violet .^000 1 6? = 71)75^0 
Mean, or tVhilc .0000225 =: inch. 

Section Y.^Of the Colours of thin Plates. 

The colours exhibited by very thin plates of trans- 
arent or semitransparent substances have been w'ell 
nown to optical philosophers, from the time that 
they were first noticed by Boyle, and more particu- 
larly examined by Hooke and Newton, 'i'liey may 
be readily observed, by pressing together any two 
clean pieces of common plate-glass, which have al- 
ways sufficient convexities and concavities to exhi- 
bit them, touching each other in some points, and 
leaving elsewhere a thin plate of air between them ; 
or still more conveniently, by selecting from the 

} )lanocoiivcx lenses, kept by the opiicians, such as 
lave their flatter sides very slightly convex, and are 
conse<]uently calculated to throw the spaces of eipial 
thickness, and the colours dependent on them, into 
the form of rings. The colours arc most distinct 
when they are formed in the light reflected from the 
two surfaces in contact, especially when care is 
taken to exclude the foreign light, reflected by the 
surfaces not concerned in their production : and in 
tliis case they begin from a central dark spot, imme- 
diately surrounded by a bright light, and then by 
rings more distinctly coloured ; while the colours, 
exhibited in liglit transmitted through the glasses, 
begin from a bright spot in the centre, surrounded 
by a dark ring ; being alwfiys exactly complement- 
ary to the colours seen by reflection ; to wdiich they 
are also, os Mr Arago has demonstrated, either ex- 
actly or very nearly equal in intensity^cj^ aHhough 
they have generally been supposed to be mufch less 
vivid, on account of the diminution of tlicir effect on 
the eye by their mixture with the whole of the beam 
of light which affords tlieni. But if wc employ, for 
the observation, two flattish' pieces of glass, held in 
such a position as to transmit the light received 
from one part, and to reflect an image of another 


We are indebted to Mr Arago for the important 
fact, that the colours, observed iu transmitted light, 
are distinguiblicd by a polarisation opposite or trans- 
verse to that wdiicli is ii|)proj)riate to transmitted 
light in general, and possc^^ing the ordinary charac- 
ter of the polari'-ation produced by partial reflec- 
tion. It is in light thus reflected that we must seek 
for one of the two portions which are to be combin- 
ed according to the laws oi‘ interference, in tlie case 
of the colours seen by transmission, and for both in 
the case of reflection. Tlie light transmitted simply 
through the plate will be followed by a portion 
which has been reflected back Irom the second sur- 
face to the first, and forwards again from the first to 
tile second, tiiul the difference of the times, occupied 
in these dilf'erent paths, will obviously be proportion- 
al to tlie thickness of the plate, and also, according 
to the modification (B) of the law, to its refractive 
density : so that the number of alternations of any 
given colour, between the central spot of tlie rings 
and any given point, will be as the thickness of the 
plate at that point; and the numbers for different 
colours will be inversely as ihe magnitudes of the 
appropriate intervals ; the plate appearing ligiit, 
when illuminated by a liomogciieous colour only, 
wdiere the thickness corresponds to any exact mul- 
tiple of the interval, and dark at the intermediate 
points ; and this proportion is found to agree per- 
fectly with experiment. I'lie tw'o reflections within 
the plate, being always of the same kind, will either 
not require any correction on account of their na- 
ture (C). or will together add a whole interval to the 
lengtii of tlie patli, an alteration which makes no 
cliange in the appearances. 

When the incidence is oblique, the actual length 
of the two passages of the reflected ray across the 
plate, AB, BC, is as twice the secant of the angle 
of refraction ABD, and its advance upon the sur- 
face, AC, as twflcc the tangent : and this advance, 
reduced to the direction of the transmitted ray AE 
without the plate, must be subtracted from the re- 
* tardation within the plate; the teduction being in 
the proportion of the radius to the sine of the angle 
of incidence ACE, for which if we substitute that of 
the radius to the sine of the angle of refraction ADE 
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^onclmlop>^ the resemblance between fossil species, and those 
^ which still exist in a living state. 

Tlie (litficulty of determining the fossil species, 
and rile reluctance to form new genera, rendered the 
lic'scriiitions of the older writers nearly unintelligible, 
nlllinngh their figures arc still useful to refer to. La- 
murk, aware of the imperfection of the characters of 
the genera of recent sheila, as connected with this 
subject, and possessing a rich cabinet of the fossil 
SjH’cies found in the neighbourliood of Paris, devoted 
niiicli time to the illustration of thivS subject, and with 
giei'.t success, as liis various pajx rs published in the 
Jintnlrs (In abiindartly testify. In this 

country, Parkinson, in his work entitled Orf^anic 
Jicinntfts of a fonucr Worlds has added some import- 
ant illustrations of the genera of Lamark, and has 
given some good descri[>tu)ns ot the species found in 
f-ur rocks. JNlr Sovverb} , in his Mineral Concliolao// 
(publishing in numbers), is giving to the world excel- 
lent ligures of tile Ihitisli fossil sludls; Init we regr( t 
to add, that lu* displays too great anxiety to coiU‘'ti 
tute speeii’s ; and tlu' riwks, in which they aw found 
imbedded, ari' but imperfectly chariicterised. Ihit 
the figures are well executed, hey wnlJ prove 
liighlN ui'clul to lht‘ nrili.sli IMimn'ah'gIst, by enabling 
him t') n fer to tlierii with com'itk nee, and to give 
names to tho'-e species wlueh he meets with in the 
i:i)ur>e ol his in\ ('stigalions. 

i'hrninaJ Uislurjf of Slidls, When W'C 

consider the elements of wliich shells are composed, 
and (he nature of thoir combination, w'e might be 
ready to expect that fossil shells would diU'er but 
little in structure from recent species. But the case 
is wjvlely diflcrcnt. In many instances, the confused 
foiiaceous structure wdiieh prevailed in the recent 
siiell, has given j)lace to a new' arrangement of the 
particli‘s, and the fossil shell exhibits a foliated cry- 
stalime structure. PJcrc solution and precipitation 
have taken place in the same spot. In some cases 
the culcaieous inatlev of the shell has become impreg- 
nated uilh foreign ingredients, or has totally disap- 
j)eared, leaving in its jjlace ferruginous or siliceous de- 
positions. Ihit the most curious circumstance in the 
chemical history of these fossils, is the presentation 
of the animal matter of tlie shell into its original form 
and order of arrangement, even w hen the calcareous 
matter of I Ik; shell has been changed into compact 
or granular limestone. Thin very important fact wc 
owe to the ingenuity of iMr Parkinson, wlio, by 
treating the shell I'or a length of time with greatly 
diluted acid, abstracted the calcareous matter, and 
obtained a distinct view of the cartilaginous rncnri- 
lirancs of the shell. The student will in general 
observe, that the cavities of those shells, which |:re- 
si nt an external opening, are filled with the same 
sort of matter as the rock in which they arc en- 
closed ; while tile cavities of the multilocular tes- 
tacea, which have no external communication, arc 
filled with matter invariably of u crystalline structure, 
oven when not different from the substance of the 
rock. 

Gfog?ioitir IIisi(9rij of Fossil Shells. It appears 
evident that the advancement of this branch of Con- 
chology must, in a great measure, depend on the ac- 
curate discrimination of the fossil species, and the 
relations of the rocks in which they ar^ contained. 


It is only within the last tw^enty years, therefore, that Coachd^^ 
our knowledge of this branch of the subject lias been ^ ~ 
acquired. Werner has contributed largely to our 
stock of knowledge, but much yet remains to he 
brought to light. The following notices may be re- 
garded as embracing the principal facts wliich have 
been ascertained. 

In those ancient strata upon W'liicli all the others 
are incumbent, and which are called Primiiicr, no 
remains of shells, or other relics of organized bodies, 
have hitherto been detected. These rocks arc there- 
fore supposed to have received their arrangement 
previous to the creation of animids or vegetables. In 
that group of rocks which rests upon tlie' primitive 
strata, and to whii li IMiiicralogists give tlic name of 
Transifioti^ for-sil sliell'^, as well ns the remains of ve- 
getables, have been observed. The shells exhibit 
such striking peculiarities of form, and bear so re- 
mote a re«embliinVc In thi‘ recent kinds, that tlity 
are considered as the renniins of species whicJi do 
not now e^i^t in a living sliUe im the globe. They 
are much changed in their texture, and in general 
intimately united with tile contents of the stratum. 

They ar(‘ chieliy found in the beds of limestone, 
sometimes also in the grcywacke and clay state. In 
the numerous and ill-characterized series oi‘ strata 
which are incumbent on the transition class, and to 
which Mineralogists attacli the term Flacizj the re- 
mains of shells are much more numerous. In the older 
members of this class, such as the red sandstone and 
independent coal formations, the shells, though gene- 
rally different in form from those of the preceding 
class, are still dissimilar to the recent sjiccies, and no 
longer exist in a living state. In the new er members 
of this class, how ever, such as the gypsum and chalk 
rocks, the species bear a mucli closer resemblance to 
tlie existing races, and several species cannot be dis- 
tinguished from them by any satisfactory characters 
furnished by the shell. Tlie fossil species found in 
the rocks of the older members of the class are 
greatly altered in their texture, and, in many cases, 
intimately united with the substance of the beds ; 
the shells belonging to the newer members, arc mucli 
less altered in their form and texture, separate more 
readdy from the surrounding rocks, and appear like 
recent shells somewhat weathered. The shells are 
found ill nearly all the different kinds of rock, hut arc 
more luniiCrous in the calcareous strata. In the 
fillifiml strata, fossil shells are frequently to be 
met witli. The species wdiieh here present them- 
selves bear so close a resemblance to the existing 
kinds, that Conchologists arc disposed to consider 
them as the relics of animals which still exist. In 
many cases, the prototypes may be found on the 
neighbouring shore or lake, but in other instances 
they must bc’sought for at a greater distance. These 
shells are found in beds of gravel and sand, and like- 
wise in great abundance in shell marl. 

It appears, then, that the shells in the older strata 
differ specifically from those wliich rlic newer strata 
contain ; and that tliey have belonged to molluscous 
animals, which no longer exist in a living slate on 
this globe ; that, in the newer strata, the fossil shells 
bear a closer resemblance to existing species ; and 
that in the last formed strata, remains of species ac- 
tually existing are to be met with. 
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^ondiology. In thu uidtributlon of the remains of testaceous 
* animals we likewise perceive that, in the older sUftta, 
the inequivalved and multilocular shells are nif|fre 
numerous than the other kinds ; and that the caooli- 
culated univalves are seldom to be met witli in^ the 
transition or older members of the Floetz scries, but 
that they become more numerous in the newer mem* 
hers of the Floetz rocks, and in the alluvial strata. 
Circumstances of tliis kind induced Werner to con- 
clude that different formations could be discrimi- 
nated by the petrifactions which they contain. From 
the difhculty of distinguishing the fossil species, 
however, joined with our ignorance of their geogra- 
phical distribution, few Mineralogists liavc suffered 
tlieir conclusions to be much influenced by this rule. 

It will likewise he observed, that the shells in the 
newer strata are but little changed, while those in 
the older rocks art greatly altered^ in their texture, 
and in part obliterated. The same power which 
rendered the rock compact or crystalline, has like- 
wise exerted ils influence on the imbedded remains. 
In the newest strata, this power has scarcely begun 
to operate ; so that the imbedded shells still retain in 
perfection their original characters. 

In examining a limestone quarry, for example, the 
student will perhaps he surprised to find petrifactions 
of shells in the bed of limestone, while, in the saiid- 
fitonc covering, he witnesses impressions of plants 
unaccompanied with bhells. In order to gain more 
correct ideas on this subject, let him repair to a marl 
bog, and he will there find the bed of marl abound- 
ing in shells, while in the bed of sand below, on 
which it rests, or of peat moss, which covers it, lie 
will find exclusively the remains of vegetables. Here 
let him study the subject, while the strata are yet 
recent, and while lapidification is only commencing. 
There is, however, this diftercnce between the shells 
in the marl and those in the limestone, that indivi- 
duals of the former species still exist, while no living 
examples of the latter urejenown. 

Geographical History of ros.sil Sheila. As the 
geographical distribution of recent shells is a branch 
of^Conchology to which few have devoted their atten- 
tion, and about which very little is knowm, we 
can scarcely expect to find the geographical distri- 
bution of tlie fossil species more fully illustrated. 
We know, with regard to the recent shells, that some 
species which are found in the bays of Norway and 
Greenland occur also on the shores of the Mediter- 
ranean, and that the Ilritish Isles have stweral species 
in common with Africa and the West Indies. Still 
we know not, with any degree of accuracy, the geo- 
graphical range of any one species. Geologists 
ought, therefore, to exercise a great degree of cau- 
tion in drawing conclusions concerning, the original 
situation of those shells which they find in a foSsil 
state. When a fossil shell is discoveredjvin the strata 
of this country, which bears a close reflembUmce to 
the recent shells of distant seas ; rriany inquirers, 
without waiting until they have established the iden- 
tity of the species, and without any precise informa- 
tion with regard to the geographical distribution of 
that species, conclude that this fossil shell must have 
been brought from these distant seas, and conveyed 
to its present situation by some mighty torrent. In- 
stances of this mode of reasoning could eai^ily be 
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pointed out in the writings of British and Continental Condiology. 
Mineralogists. 

In every country there are particular animals and 
Vegetables, which indicate, by their mode of growtli 
and rapid increase, a peculiar adaptation to the soil 
and climate of that district. Hence wc find a re- 
markable difference in the animals and plants of dif- 
ferent countries. Many shell-fish have indeed a 
very wide range of latitude, through which they may 
be observed ; hut we know, that the same molluscous 
animals which arc natives of Britain, are not found, 
as a whole, as natives of Spain, while the molluscous 
animals of Africa differ from both. If the same ar- 
rangement of the molluscous animals alwnys prevail- 
ed in the different stages of their existence, then wc 
may expect to find the fossil shells of one country 
differing as much from those of another, us the re- 
cent kinds are known to do, so that every eountiy 
will have its Jossil^ as well as its recent testiicca. 

Few observations illustrative of this branch of the 
subject have Inthcrto been published. 

It has oflcn been remarked, that tlic fossil shells 
(and the relics of otlier animals and plants) found 
in the strata of tins country, are very diftereiit in 
their appearance from tliose shells of the niollusca 
which at present exist in the country, but that they 
bear a clo.se rescinbianec lo the existing sjieeiLS of 
the equatorial regions. This \ery important obseiva- 
tion would lead us to conclude, that the inolluscii 
which lived in this country at the period ol liie foi- 
mation of the strata in winch they are now enclosed, 
were influenced by different physical circumstances, 
from those, by which the forms of the recent kinds 
are regulated ; but it by no means warrants ilie con- 
clusion, that those shells once lived in the e(|uatorial 
regions, and that a mighty deluge transporU‘d them 
to their present situation. This last coiicktsiun can 
never be admitted by those who have witnessed the 
perfect preservation of the diflerent parts ol' fossil 
shells, their valves, spires, protuberances, and ik In ate 
spines, still unbroken. 'I'hough tliese specie^ no 
longer exist, in a living state, in this country (nor on 
the globe), wc must aUniit tiie eunelusion ot ^\ i rner 
(with regard to fossil })lants), that they lived and uicd 
in the country where their relics are now lound. 

It would form a very curious subject of incjuiry 
to ascertain the character of tho&e fossil shells whieli 
arc found in the strata near the equator. If they 
likewise differ from tlie recent species of those seas, 
and if, in appearance, they resemble the productions 
of arctic regions, we might then speculate, with 
more j success, upon those mighty revolutions which 
have taken place on the earth’s surface, and trace in 
the mineral kingdom the proofs of those changes 
which animals and vegetables have experienced. In 
the meantime, we would recommend the examina- 
tion of the laws which regulate the physical and 
geographical distribution of recent shells, as the 
most suitable preparation for investigating the con- 
dition of those extinct races, whose memorials are 
preserved in strata, differing from one another in 
structure, position, and composition. 

See Mollusc A for a classification of shells whose 
animals are known, and Shells for a description of 
the genera whose animals are unknown. 

(Q. Q.) 






■'oudamine. COND AMINE (CHAELEi Maria w t a), a noighbdul-hood of the equator : and he seems to have Conduniiis, 
practical Geographer and cultivator of science in felt the importance of the undertaking, not only for 

general; son of Charles de la Condamine, a He- the purpose of deciding a great question in science 

^ ' ceiver General of Finances, and Margaret I^uisa de but also for that of attracting the attention of the 

Chources; was bora the 28th of January 1701. public, and^establishing the system of gravitation in 

Uii» early education was by no hieans-oeglected; Fr^e by a grand operation, executed, with great 
.^ughNhe complains, in a radnuscript memoir labour and at a great distance, by Frenchmen only, 
he left respecting the progress of his studies, His ideas were readily seconded by Maurepas, then 
and the devclopement of liis^faculties, that he was prime minister; and he was appointed by the Aca- 
madc to learn, as boys frequently are, too much by demy, together with Bouguer and Godin, for carry- 
rote, without unilcrstanding the complete sense and ing the proposal into effect. 

bearing of the words winch he repeated. It is, how- In this expedition he was absent from his country 
ever, by no means certain, that any groat loss of for nearly ten years, from 1785 to 1745; and he 
time is ultimately incurred by this practice; for in had to combat with difficulties of every kind : a dls- 
fact the memory is much strengthened by the con- tant voyage ; an uncivilized and sometimes uninhabit- 
stant habit of getting by heart ; and it does not ap- ed country ; impracticable roads ; want of regular 
pear that the judgment is at all impaired by it. He remittances ; the necessity of disposing of valuable 
afterwards pursued his studies under Father Brisson, articles disadvantageously, in order to procure a 
and in 1717 supported a thesis on the Cartesian temporary supply ; a malicious prosecution upon the 
philosophy, which the Jesuits were then beginning pretence of a , contraband traffic, founded only on 
to introduce into their seminaries, while it was else- this circumstance ; and the still more violent attacks 
where giving way to the Newtonian. In 171ft. after of a fanatical mob, who murdered the surgeon of the 
he had left colh ge, he entered the army, and ac- expedition ; all these things, to say nothing of the 
compaiijcd his uncle, the Chevalier de Chources, to awful appearance of an eruption of Cotopaxi, and 
the siege of llusas, as a volunteer; and both on this the no less formidable operations of the hostile 
and other occasions, he exhibited sufficient proofs squadron of Lord Anson, required nothing less than 
of the contempt of danger, and the spirit of enter- the dauntless spirit and energy of character which 
prise, which were so much required in those pursuits, he possessed, to bear him up against them ; and at 
which afterwards occupied a considerable portion of last the little jealousies, which will often arise among 
his life. Notwithstanding the dissipations in which persons of science, employed in the same pursuits, 
military men are very commonly involved, he was embarrassed and embittered the conclusion of his 
moderate in the pursuit of pleasure ; and he used to enterprise. The activity and fluency of La Conda- 
consider the distortion, which the small-pox had left mine made the public disposed to imagine, that 
in his features, as having afforded him some com- Bouguer had been only his humble attendant ; and 
pensation for the injury done to his vanity, by di- Bouguer was too conscious of liis own superiority as 
minishing the temptations to which his sensibility a mathematician, to bear this injustice with patience : 
might otherwise have exposed him. he complained, but the laugh was against him ; and 

Having no prospect of speedy advancement in the he revenged iiiniself by refusing all communication 
army, and having sulfcrcd considerably in his fortune in the statement of the results of the operations : so 
from a participation in the extravagant speculations that each observer gave ultimately a separate ac- 
of Law, lu! quitted the service, in hopes of finding a count of his own measurements and calculations, 
more advantageous employment in science. He dis- In consequence of all the fatigues and vicissitudes 
tinguislicd himself as an active member of a society to which La Condamine had been exposed, he be- 
ef arts, then recently established at Paris by the came extremely deaf, and partially paralytic after 
Count de Clermont; and, in 1780, he obtained a his return; but the powders of his mind appear to 
situation in the Academy of Sciences, as Adjunct have remained unimpaired. 

of the class of Chemistry, having previously present- In 1748 he was elected a Foreign Member of the 
ed to the Academy a Memoir on the mathematical Iloyal Society of London ; and he afterwards exerted 
ami mechanical properties of the lathe, which ob- himself with great zeal and success in promoting, 
tainod him considerable credit. Soon afterwards he among his countrymen, the general introduction of 
embarked in the squadron of Duguay Trouin, and the variolous inoculation, which had long been 
made a voyage in different parts of the Meditcr- practised in England, and in some other parts of 
runi an ; he passed several months at Constantinople, Europe. In 1757 he took a journey to Italy, and 
and vihited the plain of Troy and many Other parts spent a considerable time at Rome, partly with a 
of the Levant ; after his return he gave an account view to the improvement of his health, and to the 
of his tour to the Academy ; and a servant, who had observation of a variety of facts connected with his 
accompanied him, published also a separate journal scientific pursuits ; but principally, pt^rhaps, in order 
of his own. to obtain a dispenqMlon from the Pope for a mar- 

Chemistry, as it was cultivated at that period, af- riage with his niece, who seems to have had a high 
forded but little scope for the employment of an respect for his talents, and even a sincere attach- 
active mind, and La Condamine, after ihe.publication ment to his person, notwithstanding the disparity of 
of one chemical meivoir only, was removed from the their ages, and the caprices ol’a temper not a little 
class of chemists in the academy to that of astrono- impatient and irritable. He became, in 17()0, one 
niers. In this capacity, he was the first to propose of the forty members of tlie French Academy, and 
the measurement of a degree of latitude in the contributed considerably to an improved edition of 
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their dictionary* in 17^ ^ ^ 

England, which ww rendered less agreeable to hint 
on account of the dificolty that he found in obtain^ 
ing legal redness for some slight injury which he hod 
received: after his return, the insensibility of his 
limbs increased, and he was obliged to relinquiak all 
his pursuits of science^ retaining only the amuse- 
meiit of making some light attempts in poetry, and 
occasionally inserting in the periodical works of the 
day a few tales in verse, besides a poetical transla- 
tion of a part of Virgil’s Eneid ; although it seems 
natural to suppose that the exercise of the inventive 
fancy of a poet would tend to exhaust the debilitated 
faculties, even still more^ than the nietliodical inves- 
tigation of mathematical or physical subjects. 

1. The drat of Mr de la Condainine’s publications 
was a Memoir on the Conic Scctionst M. Ac. Par. 
173], p. 240. It contains a comparison of the equa- 
tions of the various parallel sections of a given cone 
with that of the surface of the cone itself; but it is 
not remarkably distinguished cither for clearness of 
conception, or for accuracy of expression. 

2. On Meiallic Vegetation, M. Ac. Par. 1731, p. 
466. II. P. 31. The experiments described in this 
paper relate to the precipitation of nitrate of silver, 
or other metallic solutions, placed upon a flat sur- 
face of glass or agate, by n>cans of an iron nail ; and 
the only remarkable circumstance attending them is 
the extension of the ramifications to parts at a con- 
siderable distance from the nail which supplies the 
iron in the place of the silver deposited ; exhibiting 
a faint resemblance of the astonishing transfers and 
interchanges which have been more lately discover- 
ed in electrochemical experiments. 

3. Observations made in the Levant, M. Ac. Far. 

1732, p. 295. llelating principally to navigation, 
to geography, and to natural history. The author 
had agreed to undertake an expedition into the in- 
terior of Africa; but his arrangements were inter- 
rupted for want of the expected co-operation. 

4. Account of an Instrument for determining a Pa~ 
rallel Circle on the Karllis Surface, M. Ac. Par. 

1 733, p. 294. H. P. 53. A telescope fixed perpen- 
dicularly on an axis, parallel to that of the earth, 
and consequently capable of being directed only to 
objects situated in the parallel circle required ; proper 
allowance being made for the effects of refraction. 

5. Description of a Variaiion Compass, M. Ac. 
Par. 1733, p. 446. A wire is fixed in tlie axis of 
the card, and a graduated ring of paper round its 
circumference, half above and half below, on which 
the shadow of the wire is to fall at sunset. 

6. Trvo Meynoirs on the Lathe, M. Ac. Par. 1734, 
p. 216, 295. A description of the rosette and of 
other parts of the figure lathe, with a mathematical 
determination of the epicycloids, conchoids, and 
other curves, w'hich are traced by their combination. 
Tlie apparatus is represented atpHNfig tie machines 
approved by the AcadtMny, Vol. V. p. 83, 89. 

7. A Letter relating to the Variation Compass, M. 
Ac. Par. 1734, p. 597. Containing testimonials in 
its favour, with a mode of observing, by looking di- 
rectly at the wire and at the setting sun, when his 
light is too faint to cast a shadow . 

S. On the Determination of small Differences of 
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^Longitude, Afi* Par. 1735, p. 1* A discussion Condaminr. 
of the kinds of signals best adapted for contempora- 
neous observations at a distance; a subject much 
more difficult at that time than at present, when the 
art of pyrotechny has been carried to so high a de- 
cree 01 perfection, especially since the late siugi^lyr ' 
invention of a iMket with a parachute, descending 
slowly and exhibiting successive explosions. 

9* Measurement ofiJm Lent oik of the Pendulum td 
St Domingo, M. Ac. I^ar. 1735, p. 529- The aca- 
demicians were detained at St Domingo more than 
three months, and they took advantage of the delay 
in order to ascertain the length of the pendulum in 
that latitude. Mr de la Condamine employed a ball 
of brass, suspended by a thread of the aloe, and at- 
tached to it by means of a piece of sticking plaster ; 
the pendulum making a vibration in about two se- 
conds, he observed in how many vibrations a second 
was lost or gained. The length, thus determined, 
was 36 French inches 7^ lines, or 39.0125 English 
inches; Messrs Godin and Bouguer made it one- 
twelfth of a line longer, or 39-020, and a calculation 
from the best modern observations, for the latitude, 
which was 18^27', gives us 39.O29. The thread 
was fixed by a clip, and it was probably very flexible, 
since its rigidity must necessarily have tended to in- 
crease the curvature of the path of the ball, and to 
give a measure somewhat too long. See the article 
Cohesion, of this Supplement. 

10. Account of the Quinquina Tree, M. Ac. Par. 

1738, p. 226. Jussieu, who was the botanist of the 
expedition, had pointed out to La Condamine a 
number of circumstances respecting the cinchona, 
which required investigation ; and he was enabled to 
illustrate them in a satisfactory manner, from having 
tp pass through Loxa in the course of his investiga- 
tions. It appears that the bark, known under the 
name of quina quina, before the discovery of the 
cinchojia, was the cascariila ; and these two articles 
have sometimes been confounded, though very dif- 
ferent in their nature and effects. 

1 1. Abstract of a Journey through a part of South 
America, M. Ac. Par. 1745, p. 391, H. 6’3. After 
the completion of the operations at Quito, Mr de Ja 
Condamine determined to take the course of the ri- 
ver Maranon for his return towards Cayenne ; and in 
the course of tlus route, of more than 2000 miles, 
whicl: he performed partly by land, but principally 
on a raft, he iiad an op])ortunity of making a multi- 
tude of interesting observations of various kinds. 

He found in several places a singular agreement of 
traditlcms respecting the former existence of a Re- 
public of women only, in the neighbourhood of the 
river which has received its most usual denomination 
from them. He observed the effect of the tides at 
Pauxis, a point 600 miles from the mouth of the 
river, but not much elevated above it ; and lie was 
informed that there were always a number of alter- 
nations of high and low water at the same time, be- 
tween this point and the moutli of the river; in 
some places, where the water was shallow, he en- 
countered the tide rising in the fprm of a bore, call- 
ed by the French a barre or mascaret, and by the 
inhabitants there a pororoca, occupying but one or 
two minutes in its ascent, and frequently producing 
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i^flatninc. accidents to boats unprepared for its reception. Af- 
* ter his arrival at Para, 'he measured the length of 
. the pendulum there, and found that the force of gra- 
vitation was about greater than at the summit 
^ f^.Pichincha. He next proceeded to Caj^enne, and 
if' '^bJiged, on account of the war, to return to 
^ a Dutch ship, which Sailed from Suri- 

Abstract the Geogmphical Operations per- 
formed in South America^ M. Ac. Par. 1746, p. 618. 
The length of a degree at the equator appears, irom 
these calculations, to be 56,750 toises; Bouguer, 
who employs tlie same determination of the arc, but 
a different series of trigonometrical observations, 
makes it 56* 753; and Godin, on the other hand, 
somewhat less than La Conclamine. This is more 
than 300 toises less than the degree measured in 
France, and almost 700 less than the degree in Lap- 
land ; and it gives for the earth’s ellipticity, by com- 
parison with the former, and with the latter 

J-. The terminations of the base were marked by 
pyramids, and the length of the toise was identified 
by a bar of metal, let into a tablet of marble, with 
an appropriate inscription. 

13. Mesnre cirs Trois premiers Degres du Mcridien, 
4. Par. 1751, with a complete journal of the ope- 
rations. 

14. A Proposal for an Invariable Standard ofMea* 
sures, M. Ac. Par. 1747, p. 489. H. p. 82. Many 
arguments are advanced in favour of the uniformity 
of measures in all countries, and the length of the 
pendulum at the equator is considered as the most 
proper for universal adoption, as the fundamental 
unit. 

15. Account of an Elastic llesiny M. Ac. Par. 
1751, p. .3iy. ii. p. 17* A description of several 
trees, affording the cahuchu, or caoutchouc ; espe- 
cially of the Ilhevc, or syringe trees, chiefly from Mr 
Fresneau's coniinunications. 

16. A Histor// of the Variolous Inoculation, M. 
Ac. Par. 1754, p. 6l5. A candid, clear, and judicious 
statement of the advantages of the inoculated above 
the natural small-pox, in a popular and sometimes 
even playful style, calculated to meet the prejudices 
of the day, and the various superstitious and interest- 
ed motives which retarded the practice in France, 
while it had become universally prevalent in Eng- 
land; although, in more recent times, the public spi- 
rit in this country appears to be somewhat less fa- 
vourably disposed to the admission of beneficial in- 
novations ; for scarcely in any part of the world has 
vaccination become less universal than it is at this 
time in Great Britain. 

17- Abstract of a Journey in Italy ^ M, Ac. Par. 
1757> p- 336. H. p. 6. t'rom an examination of 
several ancient standards, and from a comparison of 
the remains of buildings supposed to have occupied a 
certain round number of feet, Mr de la Condamine 
concludes that the old Roman foot was equal to 
130-9 French lines; that is, to 969 thousandth of an 
English foot. Mr Folkes had before made it 966 ; 
but Mr Raperhassiiown, in the Philosophical Trans- 
actions fox 1760, by a very careful comparison of 
a multitude of documents, that before the reign of 
Titus, it somewhat exceeded 970, and under Sevc- 
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rus and Diocletian, it was less than 965 ; the origi. Condamiiw. 
nal standard in the temple of Juno Moneta having 
probably been destroyed by fire. Mr de la Conda- 
nunc also viewed the races on the Corso, with an eye 
equally mathematical, and observed that the Barbary 
horses ran at the rate of about 40 Englisli feet in a 
second ; but liis correspondents in England furnish, 
ed him with, unexceptionable evidence, that the horse 
(^hilders ran the four mile course at Newmarket at 
the rate ot very nearly 50 English feet in a second, 
while no other borse exceeded 48 ; and he observes 
that, in this instance, truth far outruns probability ; 
a remark which has been somewhat misrepresented in 
this country, and converted, by the lovers of the 
amusements of the turf, into a laugh against the 
lovers of the amusements of science ; the story being 
told as it the French mathematicians had demon- 
strated tlie absolute maximum of a horse’s utmost 
possible speed ; and a bet having been made on the 
occasion, an English horse had been found that ac- 
tually exceeded the maximum. Our author also 
notices the awkward effect of the Roman mode of 
beginning the day at sun-set, which renders it neces- 
sary to make continual alterations in the clocks, di- 
rections being given in the Almanacks for putting 
them forwards or backwards a quarter of an hour at 
a time ; and the precise time of noon happening in 
summer at 16 o’clock, and in winter not till 19. He 
observes that a single signal, properly placed on the 
Apennines, would be visible at once near Trieste and 
near Monaco, giving a difference of longitude of not 
less than five degrees. 

18, 19. On Inoculation, M. Ac. Par. 1758, p. 

439. 176*5, p. 505. 

20, 21 . Mr de Ja Condamine published also a sc- 
ries of Lellres sur les Dictionnaires, and another of 
Leltres sur I Education. 

In 1768 his name is mentioned as having excited 
the attention of the members of the Academy by a 
relation of Spallanzani’s experiments on the repro- 
duction of the heads of snails, which several of them 
repeated with success. In fact, there was scarcely any 
one of tlie sciences to which he did not occasionally 
render some service, although he wanted patience and 
perseverance to make any very important discoveries 
or improvements, by his individual exertions only. 

But liis knowledge was universal ; lie understood and 
wrote all languages ; lie coiTcsj)ondcd with men of 
celebrity in all countries; he published upon all sub- 
jects ; Jic coiUributed to all the literary and scientific 
journals of the day ; he answered all criticisms, and 
he accepted all compliments, even from persons that 
he despised ; for he delighted in the parade of a pre- 
eminent reputation. His style was simple and natu- 
ral ; a little negligent, but still elegant and lively ; 
liis mariner was animated and somewhat singular ; 
his temper was warm and restless ; he sighed for re- 
pose, and was incapable of enjoying it ; thinking 
nothing that occurred indifi’urent to him, and allow- 
ing none about liim to be idle. He obtained the 
rank of chevalier in several orders, and was a mem- 
ber of several foreign academics ; he had also the 
appointment of honorary secretary to the Duke of 
Orleans. At the age of (i8, he addressed to his wife 
an account of his education, and of the earlier pro- 
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Coadanune gteM of his mental faculties^ as a practical illustration 
Condillnc. opinions respecting the cultivation of the mind ; 

^ the memoir was not published ; but it is perhaps un- 
fortunate for mankind that men of celebrity seldom 
find a sufficient motive for communicating candidly 
to the world the results of such a self-examinatkm. 
A few years before J)is death, he printed a memorial 
in behalf of Mr Godin, who had been* reduced to 
indigent circumstances ; and be had the pleasure of 
obtaining for him the assistance which h^cquired. 
He suffered occasionally from a hernia, Snd having 
read of the marvellous cures which some empiric 
professed to have performed by tlie application of a 
caustic, he determined to make the experiment on 
himself, without the knowledge of his family, and 
without much hope of success ; but he fell a victim 
to the courage, or the curiosity, that prompted him 
to submit to the operation. In the course of tlic six 
weeks that lie survived, he was still employed in 
writing or dictating a memoir containing answers to 
some questions respecting the manners of the Aine- 
licans. He died on the 4th Tebruary 1774, leaving 
many of his books and instruments by will to the 
Academy of Sciences. {HUt. Acad. Par. 1774'. p. 
85.) (u. T.) 

CONDILLAC (Etiennk Bonnot de), Abbe de 
Mureaux, well known as an eminent wTiter on Me- 
taphysics and Education, was born nt (ireiioble in 
1715. He was brother to the Abbe de Mably ; 
and, like him, arrived at high eelebrit}', though in a 
different line of pursuit. He seems to have been 
actuated by the purest motives of utility to his spe- 
cies, in directing his exertions (o the elucidation of 
those subjects in Metaphysical Science, the imper- 
fectstote of whicli had involved the studies, as well 
as the public pursuits, of the thinking world, in per- 
plexity, and had retarded the attainment of that 
degree of sound knowledge and of happiness for 
which the faculties of man entitled him to hope. 
The field of Metaphysical research had been for 
some time laid open by the destruction of the 
imperious authority of Aristotle and the Schools; 
a variety of contending doctrines, whicli had made 
their appearance, created in active minds u spirit of 
independence ; and no admiration of the genius of 
another prevented the suggestions of die philoso- 
phic critic from mingling thenisehes with the illus- 
trations of the enlightened pupiJ. Locke had led 
the way to a mode of investigation now rising into 
iavour, and promising to impart a luminous simplicity 
to the science of mind ; and philosophers emulated 
one another in their efforts to correct or to extend the 
doctrines of this author, or to found upon them others 
distinguished by new improvements. Condillac was 
one of the first who introduced this style of Meta- 
physical inquiry into French literature. His earliest 
work was his £ssal sur Corigine des connoisances hu* 
mainest which appeared in i746«.lK'his ^rk contains 
those favourite opinions which are exhibited with 
more correct taste in his subsequent productions. 
It is not, however, superseded by the latter, as it 
contains a variety of interesting illustrations peculiar 
to itself. And although here we find his errors par- 
ticularly prominent, that circumstance seems rather 
to proceed from the absence of art and plausibility^ 



than from the aubteqnent adoption of views more ra- Condillac, 
dically correct, ^rom the outline which he first form- 
ed of philosophic raetlmds, he seems never to have 
departed. The object of the first part of this Essay 
is to confirm and extend the doctrine of Locke, 
tliat alt ideas originate jn the senses, and .jcon^ist 
sensations varioi^ modified. Headers Wherconceivo, ^ 
that Locke’s doctrine, when followed to its 
sequences, tends to lower the estimation in whim 
the human mind ought to be held, will probably at- 
tach the same blame to Condillac. Ills curious 
saving clause will not vindicate his opinions among 
the Philosophers of this country however convenient 
it miglit he found among the adherents of the Romisli 
Church, that the dependence of the soul on the 
senses is one of the effects of the fall of man, and a 
proof of his present state of degradation. Headers 
who arc not ambitious of possessing a fixed theory in a 
department of Metaphysics so abstruse, will be pleas- 
ed with those traits of acuteness in the observation of 
mental phenomena, which abound in this Essay, and 
which are often expressed with great 1‘elicity, even 
while the slight distortions communicated to sonic 
of his representations of facts by the tendencies of 
bis theories, obtrude themselves on our notice. The 
doctrine now mentioned is followed up by two other 
leading positioni, that the association of ideas is the 
foundation of the most important mental operations,” 
and ‘‘ that language is absolutely necessary to the de- 
velopement of the human faculties.” lileas, he as- 
serts, cannot bo associated with one another, ex- 
cept by being associated with words or other sign;; 
which become the materials of a language. Ou 
this doctrine he estuhlishes a definition of memory, 
which is altogether unique, that it consists in the re- 
calling of words, or circumstances relating to a 
perception ; the recalling of the perception itself 
belongs to imagination, while it is reminiscence 
that makes us recognize it as one uiiich we have 
formerly entertained. He denies all memory to 
animals, because they have no language. Thus u 
futile fallacy led him to form a verbal distinction, 
founded on no difference in the nature of things. A 
person destitute of language, and wishing to have it 
in his power, on future occasions, to recall u particular 
idea, might certainly fiml means adapted to his pur- 
pose, by associating it with different objects. These 
objects would serve the same purpose as the signs 
of which our languages consist. Some such associa- 
tions are essential to memory. The slightest attention 
will show us, that words or signs serve no other pur- 
pose than is done by all kinds of ideas, iu assisting 
the mind to make use of one another. What this 
author calls a sign, is merely another idea intention- 
ally associated with that which we princ^ally wish 
to recollect. We may give the latter numerous as- 
sociations, that it may have many chances of being 
recalled. We associate it either with the most import- 
ant or with the readiest of our perceptions, that it may 
be recalled more perfectly, or with greater certainty. 

The only circumstances that render some perceptions 
better adapted to this end than others, are their im- 
portance, their familiarity, and their analogy with 
those which have been previously used. We gene- 
rally choose our instruments of private recollectioa 




Condillac, from tlic materials of language, because these matc- 
rials are already employed for communication. They 
are rendered convenient by their variety, and by the 
rlassificationsand analogies which were followed in the 
. * ;mation of them, as necessary for rendermg them 

"^communication, and which, by connect- 
illy together, give them a high adap- 
fisivc arrangements. Language, in 
that state c ^provement in which it exists in a 
cultivated age, extends intellectual operations ; but 
it neither adds any radically distinct faculty, nor 
gives origin to any new genus of mental exercise. 
Condillac says, that “ a man without language could 
not recall his ideas, except when placed in the same 
circumstances in which they laid been formerly pre- 
sented.” The obvious answer to this is, that language, 
in so far as it serves this purpose, consists in the 
multiplication of the assisting circumstances in which 
a man is placed when a perception is formed. Many 
ingenious illustrations are subjoined, which are de- 
serving of attention; but, when w'ell considered, 
they will lead to conclusions dilfering from those 
which the author endeavours to establish. In view- 


ing the mind in ils active state, he justly observes, 
that objects attract its attention, only as they are 
connected with our temperament, our passions, our 
condition, and our wants ; and thii> principle is afler. 
wards beautifully applied to the illustration of the 
earliest acquisitions of knowledge, and of the difter- 
ence of character between them and many that suc- 
ceed at a later period. But no person would affirm, 
that our wants arc the signs of our [lerceptions, 
thougli various perceptions are powerfully recalled 
by their means. 

The opinions of the author certainly led him to 
ascribe too much to language. It is to the want 
of signs that he traces the whole disadvantages of 
the deaf, whereas we know that they are entirely 
owing to the deficiencies of their mental intercourse 
with others, that is, to their privation, not of the pri- 
vate, but of the social use of language. We find that 
the great improvements now made in the art of com- 
municating with the deaf have made these disadvan- 
tages to disappear. The young man of Chartres, who 
was born deaf, but acquired the faculty of hearing 
when of adult age, and was therefore able to de- 
scribe the state of his understanding during his for- 
mer deafness, declared, that when he made the sign 
of the cross, and joined in the other ceremonies of 
the Roman Catholic religion, he had never attached 
to them any meaning, or supposed tliat any thing was 
represented by them. Thus, for want of language, he 
is represented as destitute of ideas. In this instance, 
however, we only perceive the facility with which 
men imitate one another's acts and professions, with- 
out exercising independent thought. Tlie difference 
between this deaf man and most other persons was, 
that he took the propriety of the ceremonies for 
granted, being entirely led by example, while those 
who had heard their meaning explained, acquicssced 
with reverence and complacency in certain verbal 
positions connectcd^itii them, without ever inquiring 
into their meaning or their merits. Another illustra- 
tion is taken from a man, who, thov^gh lie enjoyed the 
faculty of hearing, had lived apart from all associa- 
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Hon With his q)ecies in the forest of Lithuania. But Condilte 
it is easy ..to show, that the great mental deficiencies 
of that individual arose from the want of society, 
and not simply from the want of a language to sup- 
ply his private meditations with signs. 

it Is in the art of calculation that the utility of 
signs is most conspicuous in forwarding the progress 
of intellectual operation, and it .is tliere that we find 
a language presented to the eye, which is adapted 
in a most perfect degree to the purposes of the mind. 

Hence the use of signs for expressing our ideas of 
number, is a favourite topic with Condillac and the 
other adlierents of the doctrines of the Nominalists. 

The number could not be distinguished from 
a hundred, except by language. Ninety-nine objects 
placed together, would not convey a different percep- 
tion from a number varying from it by one less or 
one more. It is an error, liowever, to imagine, that 
the words One Hundred, or the c^qihcrs (10^ )i by 
which the number is represented, give us a perfect 
idea of any number. They only represent one re- 
lation of it to a certain mode of accumulation, the 
decimal series. Independently of all language, ge- 
neral features may be perceived to characterize Ob- 
jects too complicated to be comprehended by any 
human mind. 

Condillac, seduced by his favourite theories, con- 
demns one of the most profound and useful of the 
practical observations of Locke, that the best way of 
arriving at correct knowledge is to consider ideas by 
themselves, independently of their signs. This exer- 
cise our author pronounces to be utterly impractica- 
ble ; and all that he attempts to recommend in its steady 
is the precaution of employing only such words as are 
well understood. How can words be understood, un- 
less the ideas which they represent arc consider^ as 
detached from all association with thorn, and thus 
exempted from the embarrassing intluonce of falla- 
cious analogies ? 

Regarding language as a necessary instrument of 
mental operations, he makes some observations on 
the parts of speech," and the manner in w^hich they 
are connected in sentences. He describes with in- 
genuity the steps by which words pass from expres- 
sing sensible qualities to become the names of 
mental faculties. Here we perceive a glimmering 
of some truths wliich have been since luminously 
displayed in the Philosophical lUsaijs of Mr Dugald 
Stewart. He introduces, at the same time, some 
speculatiooK on the origin of abstract terms, wliicli 
are not entitled to equal approbation. He takes 
occa.don, however, to make one remark which is 
both beautiful and just, that men have too often ima- 
gined that words perfectly explain the essence and 
nature of things, whereas they express in reality no- 
thing more than some imperfect analogies. 'I’his 
position, follow'od to its con6e(|ucnccs, would suggest 
a correction of a great part of the author's errors. 

In describing the pronoun, he gives way to a spe- 
cies of metaphysical mysticism, by which he is griev- 
ously misled. He conceives that this class of words 
must be of late formation, because f^ome difficulty 
must liave occurred in substituting another word for 
the proper name ol* an object. He did not here con- 
sider, that nothing of the essence of an object, no- 
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Condillac, thiug but qiialitieSi ciroumstaoces, or accidents is ex- 
^ ^ ' pressed by the proper name, more than by the pro- 
noun. The Bome man may be “ John,” “ father,'* 
brother,” ‘‘ master,” subject,” I,” “ tlmUf'* or 
be,” atcordiog to the occasions on which the men- 
tion of him is introduced. All the desiguations^ap- 
plied to him are equally proper and easily made. 

Yet this work is well worthy of an attentive perusal. 
We find in it a brilliancy of expression which renders 
it more amusing than metaphysical dissertations often 
are ; although it must be confessed that there is in 
some instances a false simplicity, arising from an at- 
tempt to represent metaphysical science as cosier tlian 
it really is. In his subsequent works he acknow- 
ledges that he had fallen into some errors from the 
precipitate views which he took of the^mental pow- 
ers; but he specifies no particulars; ond a reader 
who does not acquiesce in all his improved views will 
not easily see the exact corrections which the author 
made on those contained in his EssaL 

In lie published his Traitd des Si/stemesj the 
object of which was to show the futility of the doc- 
trines derived from those hypothetical systems which 
were the offspring of an erroneous mode of proce- 
dure in the pursuit of knowledge ; such as those 
which set out with general or abstract maxims, and 
pretend to establish on them a body of profound 
science. Another kind consists of arbitrary sup- 
positionsy laid down as principles for the explanation 
of thiugs which cannot be otherwise accounted for. 
These are a convenient resource for ignorance ; they 
are formed with so much pleasure and so little trouble* 
that a man in bed may* by their aid, create and go- 
vern the universe, fie illustrates the conspicuous in- 
fluence which this mode of systematizing had on opi- 
nions in metaphysics. He takes a view of the system 
of innate ideas as maintained by Descartes ; that of 
Malcbranche, who reduced all knowledge and all 
mental activity to operations which had the divine 
essence for their objects ; that of Leibnitz, who cx^ 
])lQincd the laws both of matter and of mind by ge- 
neral functions pertaining to simple and indivisible 
beings, which he called ; and that of Spi- 

iiosa, wlio reduced all nature and all existence to 
one simple substance, of which the various pheno- 
mena, mat(Tjal and mental, arc only modifications. 
The last of these systems had created some commo- 
tion in the philosophical and religious world* as ad- 
verse to a ht'licf in moral distinctions. Condillac 
treats the argument with a dignified delicacy, as 
having received a wrong direction in the writings 
of that author, in consequence of the erroneous 
methods of investigation which he employed. His 
words arc, “ Does IJaylc believe that he has re- 
futed Spinosa, by exposing the consequences which 
he himself draws from the system of' that philoso- 
pher ? If these are not really its con:||.'qucnces, he 
does not attack Spinosu. if they are, Spinosa will 
reply, that they are not at all absurd* and only ap- 
pear 60 to persons who are unable to ascend to the 
principles of things. Destroy, lie will say, my prin- 
cipleSj if you would overthrow my system ; or if you 
let my principles alone, assent to the propositions 
which are their necessary consequences.” “ My ob- 
ject,” says Condillac, “ nos been to show that Spino- 



aa had no idea of '^positions which he advanced, Condillac, 
that his definitions are vague, his axioms inaccurate, 
and his propositions entirety the work of imagina- 
tion, and include nothing that can lead to the know- 
ledge of things. Having done this, I proceed no 
farther. To attack tlie phantoms which 
his principles would be as preposterous a^^tfae fei^ 
of the knights-errant, who combated the spectt^%f^ 
the sorcerers. The wisest plan is to destroy fJie 
enchantment.” Having shown the radical fallacy 
of the principles adopted by the preceding writers, 
he points out the cases in w hich hypotheses assist 
human knowledge. The first is, when we can exhaust 
all the hypotheses that can be formed on any subject, 
and possess a rule for distinguishing that which is ad- 
missible. Of tills we have examples in the pure mathe- 
matics. A second kind of hypothesis includes those 
which arc employed in astronomy, provided they 
are limited to the object of accounting for the re- 
volutions of the heavenly bodies, A third occasion 
on which they ought not to be rejected is, when 
they facilitate observation, by giving greater palpa- 
bility to truths attested by experience. He men- 
tions the importance of general systems formed by 
a process of induction, lie points out the necessity 
of general systems in politics, founded on the cha- 
racter and ctmdition of the difibrent classes of men 
w'ho constitute the body politic ; and concludes with 
a view of the advantage derived from system in the 
arts. He gives some useful practical observations on 
the application of mathematical and metaphysical ana- 
lysis. This treatise abounds in excellent remarks on 
human character, as displayed both in intellectual 
pursuits and in the business of life. His comparison 
of Locke and Malcbranche is a masterpiece of de- 
scription. 

Next in order* his Traiie dcs Sensations made its 
appearance in 1754, — a work which displays a truly 
philosophical spirit, uniting boldness with circum- 
spection. The mode in which he investigates the 
origin of ideas of sense, and the progress of intellec- 
tual operation, had the merit of some originality, and 
afforded an undoubted advantage to the prosecution 
of the most interesting inquiries. He considers the 
senbCK in a separate state* by forming the supposition 
of a being created without sensations. He sup- 
poses this being in the first instance to be endowed 
with the sense of smell, and describes the mental 
character which would thus be formed. He gives 
a similar account of the other senses, and examines 
successively the effects of their combinations till he 
arrives at the description of u complete human being. 

His uniform aim is to show that all ideas and all 
menial phenomcjia consist of sensations Iran form- 
ed. Those who reject that doctrine will still ac- 
knowledge the beauty and ingenuity of his train 
of description. The conclusion itself is refuted by 
the slightest reflection on the very scope of the au- 
thor. He evidently supposes the man who becomes 
thus complete by receiving his different external 
senses in succession, to have been previously in pos- 
session of dormant intellectual /acuities. For his 
descriptions, while they apply to man, will not apply 
to many other animated beings whose senses arc 
equally perfect, because the use which they are able 
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r'lmdillac. to Diokc of the impressiong reeeivod Jg eitlier incoin* 
parably more limited or different in kind. If tlje re- 
sults of intellectual operation arc nothing else tlian 

; ^jCnsations transformed, the transformation is ccr- 

« ^ ^J.nly more important tlian ihu original maUriuls, 
'^j^^thgptransforming power cannot be lightly cs- 
.teemeolB^tan^ one who values extended knowledge. 
TheJavourite theme of the author, however, detracts 
but, little from the pleasure whicli this ingenious 
work imparts. Some would pronounce the discus- 
sions which it contains to be not strictly analyti- 
cal. Analysis should begin with man as he ex- 
ists in a complicated state, with all his senses as well 
os his faculties entire, and proceed to separate his 
constituent powers by successive subdivisions, till, 
in its progress downwards, it arrives at the descrip- 
tion of each sense and each species of intellectual 
operation in a separate and simple state. The de- 
scription of a man endowed in that kind of suc- 
cession which Condillac describes, is a purely hy>‘ 
pothetical process, more allied to arbitrary syntliesis 
than to analysis. By analysis, however, the author 
means, in a general way, the task of surveying, in 
succession, the parts of which compound objects 
consist, and examining separately the relations by 
which they are connected, without any reference to 
the order of procedure. Decomposition, and re- 
composition, he, in a subsequent work, represents 
as alike belonging to analysis ; and though from ety- 
mology the Greek word Si/nthesis is the same with that 
of the Latin word CompositioTtf he limits the for- 
mer term to that mode of composition which he 
condemns, that which begins with general or ab- 
stract doctrines, and which regards these as the 
ground of systems pretending to explain the existing 
world. Although his order of description of the 
senses is so far hypothetical as to have nothing cor- 
responding to it ill the natural history of man, he 
regarded it as sufficiently capable of being substan- 
tiated by close comparison with every man’s expe- 
rience, and tlius distinguished from the offspring of 
an arbitrary synthesis. 

These works having procured for the author a 
distinguished character in the philosophical world, 
he was appointed preceptor to the infant Duke 
of Parma, grandson of Louis XV., and, in ap- 
plying hiiiiself to the discharge of the duties of 
that ofRce, he brought into exercise the same ta- 
lents which had shone so conspicuously in his writ- 
ings. He composed a course of studies {Cours 
(F Etudes) in 13 volumes, including Grammaire^V Art 
d'EcrirCy F Art de Raisonner^ V Art de Penser^ occu- 
pying the first four volumes, succeeded by nine vo- 
lumes Om Ancient and Modern Histortj. His Grants 
maire exhibits, in his own able manner, doctrines in 
universal grammar nearly allied to those which gene- 
rally prevailed, and which we find in the Granunaire 
Generale et RaisonneCj of the Port Royal. I’he 
author’s favourite principle, that every language is 
an analytical method, runs through the body of his 
work, and probably leads him to pay too great re- 
spect to the technical differences of the parta of 
speech, as indicating thoughts of different classes. 
VArt d*Ecrire is a most agreeable and enlighten- 
ed system of general criticisxni and adds to this the 
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merit of exhibiting an interesting view of French CondillSd 
literature, in the examples of good and of faulty 
writing, by which the precepts contained in it are 
illustrated. I’he whole rules relative to stylo are 
relerred to one principle, that a writer ought to con- 
form liis diction and his imagery to the most Cunda- 
mental associations of ideas. Ilis rules, thus de- 
duced, do not exhibit any such diii'erencc from those 
of Ollier authors as to forui in his readers a style 
marked by any singularities. On the contrary^ we 
find him exempting literature from the shackles of 
some :rules, the cJoko observance of wliich secures 
an apparent accuracy at the expcnce of a natural 
case, and showing his susceptibility to the influence 
of a pure taste by bestowing approbation on passages 
which a critic of a more formal cast would have 
thought himself called upon to censure. His Art 
de Raisonner is a work of singular excellence and 
utility. It is a luminous exemplification of the rules 
of reasoning, in the steps of that mental progress 
by which piiysical philosophers have unfolded the 
laws of motion, the principles of mechanics, and the 
theory of the heavenly bodies, lie discriminates, 
with just and beautiful effect, the different kinds of 
evidence on wliich the various doctrines of those 
branches of natural philosophy rest. This Treatise 
is well worthy of being known in our language ; as 
it exhibits an uncommonly pleasing road to an ele- 
gant department of physical knowledge, and furnish- 
es a model for the prosecution of other studies, liis 
Art de Penser^ notwithstanding all the ability which 
it displays, will probably be found the least in- 
teresting part of the Cours dPdudcSy as it chiefly 
consists in an explanation and recommendation 
of the author's peculiar notions on the nature of 
mind. His Ancient and Modern History forms a body 
of morality and legislation. His details arc not in- 
spirited with the ardent eloquence of a popular his- 
torian who excites u deep interest in individual 
characters or insulated events. He docs not exhibit 
paintings to the imagination, but contents himself 
with furnishing leading princi|)les to the understand- 
ing. His style, though pure, is without ornament 
and without fire, and hence his history has been 
much less read than his other works. 

Ill 1768 he was admitted into the Academy of 
Sciences, on the death of the Abbe d’Olivet, but he 
never afterward appeared at any of the meetings of 
that body. 

His attention being habitually directed to those 
subjects in which intellectual exertion was most want- 
ed, for the advancement of objects of general utility, 
he published, in 1776, the results of his studies on Po- 
litical Economy, in a work entitled Lc Commerce et la 
Gouvemement^ consideres rclativement Vim ^ Vautre. 

This work became an object of attack to the Econo- 
mists ; and the author, no doubt, like most others 
who have written on that subject, committed some 
mistakes. Yet he essentially improved the discus- 
sions connected with it, and he exhibits a model of 
luminous arrangement in his mode of delivering his 
opinions. 

The extended fame of Condillac procured for him 
a most honourable testimony of esteem from the Po- 
lish nation. The council of public instruction of 
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CoDdiU^ that nation requested him, tlirough the medium of 
Count Ignatius Potocki, to draw up an elementary 
treatise on logic, for the use of their palatinal schools. 
This gave bir^ to his LogiquCf which was published 
in 1780, a few months before his death. The ob- 
ject of this work is to give a condensed account of the 
principles of analysis, taken in the acceptation already 
mentioned. This process, he observes, is taught by na- 
ture, and is always conducted with accuracy when man 
is in quest of the means of supplying the urgent neces- 
sities of his bejng. It is when curiosity forms to him 
a separate order of objects for his grutiheation, that 
he becomes precipitate in grasping at conclusions, 
and embraces them with readiness, though not the 
produce of that rigorous correctness of method 
which necessity imposes on his earlier pursuits. In 
giving an account of ihc origin of ideas and the 
mental faculties, he exemplifies his views of analysis, 
and, ut the same time, prepares the way for farther 
applications of the rnentul powers of his pupils, lie 
adheres to his doctrine of the supreme and exclusive 
influence of language in conducting all intellectual 
pursuits. Generalization and clas>ificntion arc, with 
him, nothing mure ihun the contrivance of generic 
names. The ai t of reasoning is made to consist in 
the fonnalion of an a|)propriaie language for the dif- 
ferent scit'nces He considers the justness of our 
reasonings as liepending on the degree of perfection 
of the iaiiguages winch we possess. The superior cer- 
tainty of niulhematical compared withother knowledge 
is asQribed hy him to tne superior accuracy of mathe- 
matical language. Hence his favourite illustrations 
of the progress of the mind are taken from arithmetic 
and algebra. Tin's principle is certainly carried by 
him to great excess in the framing of his general 
positions ; yet we find him on other occasions recom- 
mending to his readers to cultivate the unbiassed 
study of nature, and to choose their words rather 
from the correctness of their application to ob- 
jects, as they have fallen under actual observation, 
than from having their meaning fixed by the unsa- 
tisfactory formality of verbal definitions. He lays 
down some highly useful rules for the prosecution 
of knowledge. His errors chicHy arise from a strain- 
ed effort to give to his subject a degree of simplicity 
not adapted to its nature, llcncc some of his max- 
ims are more quaint than just; but, compared with 
the complicated systems of logic previously in use, 
that of our author formed an improvement which 
merited the grateful reception that was given to it ; 
and, even at the present day, if we pardon the pa- 
radoxical generalities by which it is disfigured, we 
may profitably trace, in company with the author, 
the steps by which many intellectual attainments 
are made, and the means by which the process ad- 
mits of being facilitated. 

Tlie last work of Condillac, his posthumous trea- 
tise, entitled La Lauguc dcs Calculs, formed an 
important acquisition to science, which has wot, 
in this country, been duly appreciated. In some 
subordinate points it is not linexceptionable ; for 
example, he here, as in some of his former 
ivorks, particularly his Art de Raisonner, per- 
petually repeats the assertion as of the greatest 
importance, that just reasoning consists in tracing 
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identical prfrrnfritiffpt, nnil in passing from identity Condillac 
to identity. Aware of the objection to which this - 
assertion was exposed, that identical propositions 
can amount to nothing more than futile and stag- nhinc. 
nant truisms, he imagines that this objection is an- 
swered, by stating Uiut, in the different steps 
process of calculation, there is an identii^oj 
but a difference in VDordsy which is certainly a grops 
paralogism. In one or two passages he stales, 
with greater truth, though apparently by accident, 
that a process of calculation consists in consider- 
ing the same objects in different points of view, a 
proposition which ought to have hud that conspicu- 
ous place in his treatise which he gives to his doc- 
trine of perfect identity. If this single alteration 
is made in tlic mind of the reader, the Langue dcs 
Calcuh will be perused with the highest profit. 

An English translation of it would torin uii import- 
ant accession to the means of an enlightened 
education in this country, as leading, by pleasant 
steps, to the highest scientific uttainnients. 

Condillac is to be considered as in tlie soundest 
sense of the word an amiable man. if he hud an 
apparent reserve, and in some respects a want of 
fervour, these apparent defeeis were more thiui com- 
pensated by the steadiness ol' Ins eonduct. in early 
life he was intimate with J. J. Rousseau, Diderot, 
and Duclos. But he indulged no liazavdous specula- 
tions on the general interests of mankind, and che- 
rished no modes of thinking which tended to divide 
or distract the age. He was sincerely public-spirit- 
ed; and his conciliating sentiments will, perhaps, a- 
iiioiig those who most accurately weigh them, be 
respected as morally sublime. As a well-wisher 
to the fortunes of his species, he acted on a 
principle which he considers as liaving uniform- 
ly operated in the production of former improve- 
ments. He dwells on the value of the attain- 
ments already made, as an exercise fitted to create 
a spontaneous disposition to extend them, divested 
of the spirit of party, and exempt from rashness. 

Hence his works were not only much read by in- 
dividuals, but were employed in many of the con- 
tinental seminaries of education, and, without ex- 
citing discontent or apprehension (except among 
the inflexible scholastics of Spain), proved suc- 
cessful in illuminating the age in which they appear- 
ed. — He died in August 1780, on his estate near 
Bangenci, where he had cultivated a life of retire- 
ment, though not more allied to solitude than as 
it was exempt from the scenes of public bustle and 
prevalent ambition. (k. r.) 

CONFEDEliATIONOFTHERHINE,thename 
of a well-known league entered into by several Ger- 
man princes, in 1805, whereby they separated them- 
selves from the empire, and formed a new political 
association, under th^ protection of France. This 
league was an immediate consequence of the revers- 
es of Austria in the campaign of 1805, and was the 
first great and avowed measure of Buonaparte, to 
assume the control of the Germanic empire. Aflcr 
remaining in force somewhat mof^e than seven years, 
i fell, along with its prime mover ; but is still deserv- 
ing of historical notice for its effects, both in giving, 
for a time, a co-operating power to France, and in 





lewifig at an introdu<»t!on cUanget in 

tiM of die organization of the Gertnanki ^dy. 

• The treaty in question signed at Pari* on 

IStl) July 1806, and ratifiod at Munich on tlmfSih 
r Hie same month. . It consisted of forfy articles, 
nibscribed by tlic following powers ; ^ 


, Contiogentd* * . 

,, iperor of France^ who on- 
led to furnish a contingent of 200,000 men* 
tie Kins of Bavaria - 30,000 

The KiH§ of Wirternberg - 12.000 

The Prince Primate 

The Grand Duke of Baden - / 8000 
The Grand Duke of lierg - 5000 

The Grand Duke of Hesse-Darinstadt 4000 
The Duke of Nassau 
The Duke of Aremberg 
The Prince of Nassau- Weilburg 
The Prince of Hohenzoliern llcch- 
ingen 

The Wince of Hohenzoliern 


4000 collec. 
lively. 


Sieg- I 

maiingen " " I 

The Prince of Lichtenstein 
The Prince of Salni Siilm 
The Prince of Salm-KYrburg 
The Prince of Isenbiirg-Biistcin 
The Prince of Leycn « j 


Most of tJic subscribing princes assumed, on this 
occasion, titles different from those which they had 
borne when members of the empire It was stipu- 
lated, that they should renounce most of the Itius, 
and all the peculiar titles of the empire ; that their 
common interests should be discussed in a Diet to 
be assembled at Frankfort on the Maine, and to be 
divided into the colleges of kings and princes, with 
the Prince Primate as president of the former, and 
the Duke of Na^s^lu of the latter ; that the members 
of the Confedi ration should be unconnected with 
any power except France, between which and the 
Confederation an intimate compact w'us formed, and 
the Emperor of which was declared hereditary pro- 
tectojt.of the alUance, with the right of nominating 
luture Prince Primates. It was farther stipulat- 
or that the confederated princes should exercise 
the rights of sovereignty over the territories newly 
incorporated, by this act, with their dominions, leav- 
ing private property, ^wever, undisturbed ; and 
that, in, the event of any neighbouring power making 
preparations for war, the contracting jjarties should 
arm to the extent of the above mentioned contin- 
gents. Finally, it was provided, that other German 
])riaces nnd states should be allowed to accede to the 
'^pnfederatiorir and the league w'os, accordingly, 
Strengthened ..by the Grand Duke of Wurtzhurg (on 

e October 4806), with a contingeiit of 2000 men ; 

the King of Saxony 11th December 1806), 

witi|^0i0Q^ men; by King of Westphalia (in 

.25,000 men; smd in the course of tliat 
and "^^yioUowing year, by Sai^HH^princes, the 
Duk^ of )!de$iiden^g,..and, in short, by all the 
• lesser prindin i^ the* west and north of Germany. 
Jmmediiiiidy after the communication oi the treaty 
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of Confederation to the German Diet, in August . 

1806, the Emperor Francis made a formal abdica- 
tion of the litfc of Emperor of Germany ; the an- 

cient constitution of which, long in^^a state of de- Copper, 
dine, now be^me completely dissolved. Buona- 
parte had sooiivOCcasion to put his new auxiliaries 
to the test, — the war with Prussia breaking out in 
the course of a couple of inontlis after the formation 
of the alliance. 1'he victory of Jena, and its un- 
paralleled results, rivcUetl the yoke around the neck 
of his new vasfials, and supplied him with recruits to 
go througli the short but sanguinary canijdBgn of 

1807, in Poland. Unfortunately, the Confederation 
afforded him u numerous and tflicient body of auxi- 
liaries, at a very interesting ))eiiod, wc mean in April 
180,9, when Austria, encouraged by the resistance of 
8))uin, ventured, alone and unassisted, to take the 
field in the assertion of her independence. The 
battle of Wugram put an end to her hopes, and ren- 
dered Cuonaj)arte tlic uncontrolled arbiter of Ger- 
iriany; n station which, in all probability^ he would 
have continued to hold for life, hud he not wasted, 
in the deserts of Russia, the finest army that Europe 
ever saw. This loss was most acutely felt by the 
states ol‘ the Confedcratioii, particularly by Bavaria, 
its first and principal member 

It was in the beginning of December (1812), that 
the great mortality took place among the Bavarians, 
alter they were brought up from Wilna, in the vain 
hope of their affording jxrotcction to the wreck of 
the French, flying across the Berezina. The gene- 
ral melancholy occasioned by the death of so many 
of their brave' countrymen, and a conviction of the 
insatiable ambition of Buonaparte, raised among the 
states of the Confederation a spirit of national inde- 
pendence, and paved the way to that alliance which 
it was soon in the power of Austria and Prussia to 
offer to their German neighbours. Hence the easy 
entry' of the allies into Saxony, in April 1813, and 
the memorable defection o( the Saxons in the battle 
of Leipzig, on I8th October; hence also, the con- 
clusion of a treaty between Austria and Bayaria in 
tl^ last mentioned month ; the eager march of the 
Bavarians to liana u to intercept the retreating 
French ; and the obstinate, though unavailing, con- 
flict which took place in the neighbourhood of that 
city. 

The Confederation of the Rhine, already virtually 
dissolved, becanu' finally annulled in 1814, and was 
replaced at the Vienna Congress by an asBOciation 
on a larger scalf;, under the name of the Germanic 
Confederation. Oi' this new and comprehensive bo- 
<ly, a more particular account will be found under 
the head of Germany. { d * d.) 

CONGELA ITON. See Cold. 

CONGO. In the Article Africa, wc made some 
remarks. on the hypothesis ^as to the junction of the 
Niger with the Congo ; and in the hope of farther in- 
formation, we shall defer any further account of it, 
till we reach the word Zaire, by which name this 
river is also known. 

COOLING. Sec Cold. 

COPPER USES of). Metallic copper b 
used for culinary vessels in many parts of Europe, 

T t 
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and, for diis purpose^ the inner surface of the ves» 
sel should be tinned. Large vessels lor brewh^t 
dyeing, and d^e like processes, are made of copper. 
The making these vesseis danstitutes the ordi** 
nary business of the coppersmith. 

Copper, rolled into sheets, is employed for coher- 
ing the Wooden work of the roofs of churches and 
large edifices in Germany, Sweden, and other coun- 
tries. It is a costly covering, and does not possess 
any notable advantage over lead. . 

A mpdcni, ahd now a very extetdahe^ usc of sheet- 
copper is, for the sheathing of ships. That part of 
the hull of the ship that is in tho water is covered 
with sheet-copper ; this covering preserves the w'ood 
from the attacks of the worm, and also gives the 
ship the property of passing more rapidly through 
the water, as the copper bottom remains always 
smooth, and does not become foul ; for sca-weed and 
shells will not take root and attach themselves to 
copper as they do to the bare planks. 

Copper bolts are used for fastening the planks and 
timbers of ships. This h a modern improvement in 
ship-building. A copper fastened ship or boat is 
preferable to one with iron fastenings, because the 
copper bolts remain unaltered by rust, and outlast 
the wood which they hold together. 

Copper plates arc used for etching and engraving. 
Laminated copper is cut into rectangular pieces of 
the sizes required for different engravings, and 
the pieces arc hammered^, scraped smooth, and 
polisrod by coppersmiths, who make the |)rcpara. 
tion of these plates their priiiciiial business. The 
copperplate engraver cuts his design or draw'ing in^ 
furrows on the plate, fills these furrows with ink,"' 
and paper being pressed against the plate, tho ink is 
transferred to the paper, and a copy of the drawing 
is thus got on paper. Copper is the most conve- 
nient metal for this sort of engraving ; silver has the 
requisite physical qualities, but it is too scarce and 
costly ; pewter, being boft, ib more easily worn by 
impression than copper ; it serves, liowever, in Jess 
delicate work, and is general used for engraving 
music. 

For the frames of delica\e dipping needles and 
magnetic compasses copper is employed, as it was 
foijiid that the brasa, generttUy used in philosophical 
instruments, sometimes contained iron which might 
affect the magnetic needle. 

Copper is drawn into wire, used for the commu- 
nication with the bells in houses, and for odier pur- 
poses. 

Small pipes for conveying the pit cool gas from 
the leral of the btreet to the aperture by which the 
gas issues, are made of copper or of brass. These 
pipes are fitted on an iron cylindrical mandril, and 
a cylindrical ring is drawn over tlie outside ; in this 
way epwer and brass nibcs ate d Ijwn out. The 
br^ for telescopes are drawn out in the same 
manner. . , 

Copp^ coii^ have.lxeen .used as a medium of ex- 
change, for ol^ts of smell value, by most nations, 
ancient as a|i modern. Greek and Roman cop- 
per coins abonnd M ci^nejts of collectors. 

The mixtore, consiRtinfj^ of a large proportion of 
copper and a sxnali propoitkm nf silver, called billon 



in iVaace, is u s dj Mbf i^oins of small vldue in thitt cspi^. 
country, German^', ^ and other parts of Europe. In 
Britain this aljloy is iiot now used, and the coins are 
made, eft^'of standard gold, of standard silver, or 
of The use of bilion is blameable, as it 

reude^jtnd value of the coins uncertain. " ; 

- Copper may be plated, Aat is, its stirfaee niay^, 
Covered with a layer of by rubbing the l|H| 
face with a mixture of nitrate of silver, miiHdte 
soda, and acidulous tartrate of potass (cream of. 
tar). But the method practised at Blrn^bi|gh& is 
the most permanent and effectual ; a plailK^^f cop- 
per, with a piat^ of silver applied to it, and borax 
placed in the is^rstice, is heated to a particular de- 
gree, which requires the skill of the workman to 
know; it is a degree of heat near tliat at which cop- 
per and silver melt. The two metals thus heated, 
and in contact, are taken out of the furnace and 
passed through rollers. Ther(f1s a fbsion and com- 
bination of the adjacent surfaces, and their ad- 
hesion is perfected by the pressure of the rollers. 

Copper thus plated is manufactured at Birmingham 
into candlesticks, teapots, buttons, buckles, and a 
variety of other articles. 

Standard silver coins contain a small proportion 
of copper, which is useful to give them hardness ; 
this proportictti is regulated by each government in 
Europe ; the proportion varies a little in different 
countricb. The combination of gold and copper in 
various proportions is used for making rings and. 
other trinkets. 

Copper is gilded by applying on its surface an 
amalgam of gold with mercury. Bronze ornaments 
are gilded in the same way. 

Copper united with tin forms bronze. This com- 
bination is hard and brittle if the proportion of tin 
is great ; but w hen the proportion of tin is small the 
bronze is soft, and possesses tenacity so as not to be 
easily broken. Ancient nations employed hard 
bron/c, containing much tin, in making sword blades, 
spear heads, hatchets, and cutting instruments. 
Bronze cramps are found tn ancient buildings in E- 
gypt. Statues and bas>>'reiTcfa, various culinary ves- 
sels, and different kinds of instrumOiits of soft br<^;i», 
are seen in the collections Of anBquities. ' In 
times solt bronze is filed for casting cannon 
statues. 


proportion of tm 
Wd and brittle. 


Copper melted with a large 
constitutes bell-metal, which is 
The metal of which the Chinese gongs are made is 
composed of the same ingredients ; it haa the pro- 
perty ef being malleable in some degree at a certain 
stage of its coolings for the gongs arfi cOlfi^red with 
murks of the hammer. ^ 

Copper exposed hot to the meU^lc vij^our 
zinc coostitutee brass. The good iHiality lof 
brass depetids much on tile malleabil%y end 
new of the obpper empkyod in makihg Th&i 
ocoiffr BO' anfiibnt Greek or Romsm of 

this mixldiw; it is to be infbrffOfi|^' tKerefm^ 
they wilier Mt aciqoidt^ It 

aRmr the fW df tbfi" Eoiottii'empre, as 
appears iVom tUe' brass plaveo bn tombs middle 

agi^ The Ghinese work in brass ; iwo tbe only 
coins they ha'rO'nreiiieces of small value composed 
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brass eoatuBing much EuK0{>«<4ms is 

used for culinary vessels ; the ornuneots of house- 
hold Airnt|tu|[»; the oisatnentsof horse-hamess and 
of coaches ; nwthenmtical aod philosophk{dA>:Mn)tru> 
ments, for which also silver has the re(|u>3i||kphytical 
OittUties, but is too dear ; the barrels ot stnaEi^mps ; 
wheels .aa4. other jgqts of the machinery of 
ju abd wati^s ; ii^lpsform of wire for nttdiing 

m wnd for some of Me striags of harpsichords 
and guitars, dte strings wbicli give the higher notes 
ron wires Brass is less touf^h than copper, 
it is brii^ whilst hot. It is more easily melted and 
cabt, and undergoes tl)c action of ,the file and the 
turning lathe better than copper, ^^.qualicies which 
render It convenient for the above*mentioned uses. 

To obtain copper from the pyrites, otherwise cal- 
led SLilphurct, which is its most frequent ore, it is 
necessary to smell the pyrites several times before 
theinetallic copper k obtained free from sulphur; 
the slag or scoria produced ip these smeltings is 
formed into large bricks, used in building in Wales 
and bome other parts of Britain. 

The chief use made of the native combinations of 
copper found in tlie earth is to extract tlie metallic 
copper from them ^ sulphur is sometimes manufac- 
tured in treating the copper pyrites. Some native 
oxides and native carbonate of copper. are collected 
iu the mines pf Hungary, fur the purpose of being 
employed in painting. 

Oxide of copper obtained from the annealing that 
cop{ibr and brass wire undergoes, is used in dyeing. 

In enamel colouring, oxide of copper, at a low de- 
^ee of oxidation, princes an opaque red or brown- 
^ fsh red enamel, called porporino. When the copper 
is more oxidated it gives a green colour in enamel 
colouring, in colouring upon earthenware and porce- 
lain, and in stained glass. 

Sulphate of copper, when concentrated or crystal 
lized, is transparent and blue; it is manufactured fur 
tlie use of the dyer and calico printer. 

Nitrate of copper is also blue. It has been pro- 
posed to impregnate sticks of soft wood, such as 
poplar or fir, with a solution of this salt. These 
Uius im|vregnated and dried, when tliey are 
burn gradually to the end^ and may serve as 
matoh for firiing caimoiv 

'^^uriate of copper is green ; that which is formed 
by direct solution of copper in muriatic acid is trans- 
parent, and soluble in water ; but the native muriate 
of copper, with excess, of oxide, is insoluble. This 
is found ia Peru m the form of green sand, and being 
opaque, may bemused in painting. 

Verdig^se' is an acetate of copper 
with excess of oxide. It is prepared in the wine 
^foriemof tlic south of Franee, by laying coppe r 
io liprata alternately with the grape stalks nnd 
from wbicb the^r juiee has been pressed. The 
fermentation of the huslEO^^roduces vinegar, which 
th^ -popper* Verdigrm in pabit> 

ng|i^|^use it possesses, excess of 

inmeity naeessairy m poloured 

paste eath kis nsed^m Cryitallilted 

acetate 14 the acetate excess of 

oxide ; it ii^ giMii crystals, and in dyeing. 

Scheele*8 is an opaque psecipitatf , of a gross- 


green colour, tjomposed of copper and arsenic. It Is rapper 
used in oil painting. 

Prussiate of co;)pe.r is an opaqiii^rown precipitate, 
formed by addibg jitrussiate of potash^b a solution of 
sulphate of copper, and may be used in ])aititing. 

The colour, however, wants durability. 

An Account iff all Copper Imported into Gr<at Bri- 
tain inihe year ending ^th January 1817. 


Unwrought ib^ricks, Pigs, &c. 
Copper in Plates and Coins 
Old Copper for re-manufacturc 
Copper Ore 


Cwfs. /jtjf, IL,\\ 

0 1 8 

1 () 8 9 

80 2 IS 

15,031 0 Q 


Total quantity Imported - 15,148 3 7 


Exported. 

Unwrought in Bricks, Pigs, &-c. 
Copper Coin 
Sheets, Nails, See. 

Wire 

Wrought Copper of all other sorts 


Total of British Copper Exported 
Foreign Copper unwrought, ^c. Ex- 
ported • - 1,840 0 1 

(y-) 

COPYING-MACHINES. The celebrated Mr Watt s. 
Watt, of Eirminghatn, in 1780, obtained a patent for 
a method of copying recent writings. The substance 
of his process is as follows : A sheet of thin unsized 
paper is wetted, nnd then laid between two woollen 
cloths, to take away the superabundant moisture. 

This paper is appiietl upon the surface of the fresh 
written letter, and the letter and wet paper, thus in 
contact, are passed tlirough a rolling-press, or sub- 
jected to the action of a screw-press. The portable 
printing-presses made by Ruthven likewise answer 
well for this purpose. After the operation of the 
press, the thin paper is found to have rccejvdd an 
impression of the letter reversed ; but this impression 
is legible in the right direction when it is looked at 
through the transparent substance of the paper. 

The liquid used to wet the thin paper may be water, 
or a liquid composed, as Mr Watt directs, of vine- 
gar, boracic acid, oyster sliells, and gall-nuts. In 
this composition the gall-nuts seem to the essen- 
tial ingredient, their cficct being to I'ender the im- 
pression blacker, by combining with the superabun* 
dant iron which may exist in the ink wlierowith the 
letter was written. The letters are tq be wiittcn 
with writing ink, made in the usual way, of a decoction 
of gall-nuts, sulphate of iron, and gum Arabic. 
Remtiory of Arts, Vol. I. p. IS. 

Mr W\ Bell’s patent was granted for , a tDethod of HcUV- 
copying letters in a letter-book. For this purpose, a 
lirtter-bobk is made of thin unsized paper, and the 
leaf of the book on which the copy is to be taken is 
wetted ; the letter freshly written is applied to the 
wetted leaf ; the book is then shut, and subjected to 
the action of a screw-press. The impression of the 
letter is left oo^' the leaf, and is read by looking at 
the other side of the leaf. The advantage of this 
method is, that copies of letters in a lette^book 
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Copyings form a regular series, arid are receivoil as evidencal*^ 
Machines Jq courts of law, where copies on a detached sheet 

duplicates of writitfe 
Wedg- iii that for which llaJph Wedgwood, of Piccadilly, 
wood's. obtained a patent in 1806. He employs, 1st, A sheet 
of paper, over both sides of which printer s ink is 
spread ; this is allowed to dry during six weeks, be* 
tween leaves of blotting paper ; 2d1y, A smooth pewter 
or copper plutc.^^dl)', On the meUd'j^tc is laid a leaf 
of letter paper ; over it the blackenif^d paper before 
mentioned ; and over this a leaf of thin i)aper, pre- 
viously oiled, that it may be the more transparent. 
4tbly, On the paper thus disposed, the writing is per- 
formed by a style of agate, ground and polished to 
a smooth round point. The elFcct is, that the letter 
paper.,. receives an impression from the blackened 
paper, and this impression is in the right direction, 
and constitutes the letter to be used a>> the original. 
Ihe upper oiled paper receives an impression which 
is inverted, but may be read in tlie right direction, 
by looking through the paper. Tins constitutes the 
duplicate or copy. (Repertory Arts, Vol. XXVII. 
1807.) ^ 

!la^\kiu5's. A tliird class of copying machines is composed of 
those in which the hand of one writer gives motion 
to two pens at the same time, so as to produce two 
similar writings. Hawkins’s polygraph, for which a 
patent was grunted, is pf this nature. It consists of 
two p^ns placed in a frame, and connected by joints, 
io that when any motion is given to the one pen, the 
second pen shall perforin a similar motion. Whilst 
a person writes a letter with one of these pens, the 
Other pen forms a copy or duplicate of the letter on 
a sheet of paper, to which this second pen is applied. 


.#■ 

The apparatus pa^a ia the form of ap^taUe writ? 
ing-desk« ^ 

M. Brunei obtained a patent for an inatrumeat of Brunei's, 
a simitir kind in 1799. (Repertory of Art^, YoJ. 
XIIMdlO.) 

Ralph Wedgwood’s apparatus, for whiah he ob* wedg- 
taitied a patent in 1808, exists of a certain dkipa|i- wood’s. 

of two leaves of papn#by foldhig or rnlljuM 
The pari of the sheet on a line of the origin 
is written, is brought close to the part of the^ptW 
sheet on which the oorresponding line of the dQp&^ 
cate is written. The lino of the original and pf the 
duplicate are formed at the same time, by two pens 
fixed in the socket of one handle. The handle is 
held like a pen in the usual way. {Ri&pcrtory of Arts, 

Vol. XXXI. J80f).) 

Franklin proposed a mode of copying letters, Franklin*' 
wdiich consisted in writing the letter with gum- 
mod ink ; this was sanded q^er with emery in 
powder. 'J'he letter, thus prepared, was kid upon a 
smooth plate of pewter, and passed through aa en- 
graver’s rolling- press. The impression of the emery 
was lefl on the pewter, and printing-ink being ap- 
plied to the pewter plate, an im|)re^sion was to be 
taken, which was to serve as a copy of the letter. 

Inscriptions cut in marble or other stone, are co* ot 
pied by laying a sheet of white paper on the inscri})- cnpnn^lajx-. 
tion, and by rubbing once over the surface of the 
paper a bunch of rags, dipped in pulverized black 
lead. If the inscription is cut on the stone, the 
letters on the paper appear white on a dark grUund. 

If the letters oi' the inscription project above the 
plain surface of the atone, the letters on the paper 
are dark, and the ground is white. 

(V.) 


COPYRIGHT. 


CoPYRltlJiT denotes the property which an author 
has . in his literary works, or which a booksel- 
ler, or any other person, may acquire by purchase, 
— a property founds, in cither case, on the ox- 
cJ^ive right to the' publication of a particular 
work. The subject involves turn important inqui- 
ries ; one, the propriety of the obligation imposed by 
law on the publisher to sacrifice a, given number of 
copies to o^ur public libraries ; the other, a much 
more extensive, and, in a public sense, more inter- 
estin|^ question, the expediency of prolonging the 
duration of the exclusive property of a book. 

I^ivery of iV Recent discussions have made the public 
iJbwies! familiar with the merits of the first question, 

^ that . we shall merely give our readers a short his- 

tory ot the facts of the case* lyinting became 
etteosive in Ragland about a century after its dis- 
covery | ahd it was in the year 1.556 that a charter 
was j^anted to the Stationers’ Company, an incor- 
poration, eop4stipg:tkpt of venders of stationary, in 
the present the word, but of booksellers 

and printers, benefit, determio- 

od to kc^ at theirhaU « in wluch should 

be entered the title of every new book, tlie name of 


the proprietors, and the suacessivc transfers of tlw 
copyright. 13^’ e-laws were enacted by the company ; 
fines were levied on members actingiin contradiction 
to their regulations ; and, In course of time, ;^ese 
resolutions of the as^iation were confirmed hySrO 
well known measure of government, we mean the 
licensing act of 1662 ; an act prohibiting the publi- 
cation of any book, unless first licensed by the Lord 
Chamberlain, and entered in the stationers^ registci*. 
In 1684 a new charter was issued to thOvConipany, 
partly for the purpose of securing the ^operty of 
Dooks, but more with the view ctf Ihlerposlog the 
royal interdict on any publication at varianoe witl'i 
the despotic government of Charles 1 1. Io titb au^ 
piciouB reign of William (I691L tbla a^ was , 
pealed ; but while the lifi^ty or Wasj^^ 

atored, the door was unluckily thrown open to in- 
actions oa^terary property by clandeatitie\edMiap8. 

It was In thin for owner of OBOpynght 
an acti<m the'^’^respaw had ni^^nper 

protection nomim^law ; be oouldtecpy^ only 
to the exteot damaj^*prt»vedC wit is, he 

could not addqKsi^videri^ Idnth^, perhaps, 
twentieth part of the datnage suffered, as he could 
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'Copyri^^t not prove the sale of one copy oi|t of twenty^ TWg 
^ led to applicatiopc to Parlianicnt in 1703 and 1706; 
but no act waa paaaei^, until J 709, when, after much 
diflcussion, the sanction of the legislature was given 
to a bill, of which the prominent features two: 
first, an obligation to deliver nine wpies to many 
pablic libraries ; ^>><1 provision for guarding, 

1^ Severe penalties, the^pl^rty of > copyright, duti^ 
\Ti^ fourteen years. The public libraries entitled to 
Ithe receipt of a copy each, were, 

The King's Library, now transferred to the British 
Museum. 

The Bodleian at Oxford, and the University Li- 
brary at Cambridge. 

In London, Sion College, or the Library of the 
London Clergy. 

In Scotland, the libraries of tlie Universities of 
Edinburgh, Glasgow, St Andrews, and Aberdeen, 
with that of the Faculty of Advocates. 

To these were added, by a subsequent act, in 1791 > 
two Irish libraries, viz. Trinity College, Dublin, and 
the Society of the King's Inns in that city. 

The delivery of nine copies of every new book 
was Q heavy sacrifice, and booksellers were indefati- 
gable in their efforts to evade it ; delivering at one 
time only a single volume, and at others venturing 
to omit the ungracious duty altogether. Hence a 
necessity for new acta of parliament, more particu- 
larly those of 1775 and 1791 Still these acta were 
not sufficiently positive ; and it having been decided 
in 1798 (in the cdse of Beckford v. Hood), that 
publishers were not prevented by such irregularities, 
from obtaining damages for pirated editions, they 
became more and more remiss in their deliveries. 
At last, in 1811, the university of Cambridge liaving 
determined to bring the question to an issue, brought 
an action for the non-delivery of Fox’s history, and 
obtained a verdict. The booksellers, finding that 
tins act was now no longer a dead letter, applied to 
parliament; but a committee of tbc House of Com- 
mons, appointed in March 1813, made a report in 
favour of their opponents ; and in the succeeding 
spring an act was passed, confirming, in the most ex- 
plicit terms, tfa^ claim of the public libraries, who 
weretAot even required to pay any proportion of the 
price of such book#, as thqy thought proper to re- 
quire. 

Term of g Poi. ntaiiy years, we might more properly 
itsbuc!ihs\ve®*y ^ centuries, the property of 

variationb. a book scems to have been considered as per- 
manent as the property of an estate ; shares of 
literary Vorks being bought and sold without 
„ any idea of their expiring. It is not till 1709, 
that we discover a trace of Interference with its 
rp^rm^ency, the act of that year defending it 
^ ttaiast intruders during fouiteen years and no longer. 
limitation, howaveri; had no practical efiect; 
copyright was consider!^ permanent, both by *;he 
book^lers and the public, — ^nay by thrive out of the 
fouj'ludgcs of the Court of King's Bench, in the ce- 
IcBittfijM trial Millar v. Toyfinr, which took place in 
3769,. and led'to a very memorable ,di<>play of judi- 
cial enidition. The plaintiff char|{^ the defendants 
with a treAms, in publishing an edition of Thomson's 
Seasons, of which the plaintiff was the sole proprietor. 


^rd Mansfield, with Judges Wille? and Aston, Copyrigll! 
gave an opinion in favour of the permanency of ccqjy- 
right, in which they were confirmed by Judge Black- 
stone ; but one of their brethren, Juebe Yates, took 
a very different course, and adhered resolutely to 
the literal construction of the act. 

An action for a similar trespass was some tim^ 
after brought before the Court of Session in Scot- 
land ; the Lo^idon proprietor of a copyright claiming 
damages for an infraction by a provincial bookseller. 

(Case ol Hinton t7« Donaldson.) Here the majority of 
the bench were adverse to the opinion formerly deli- 
vered by Lord Mansfield, and discharged the defend- 
ant without a div.8cntient voice, except that of tlie well 
known Lord Monboddo, At last, in the session of 
1775-4, the question came decisively before parlia- 
ment, the booksellers having brought in a bill for 
declaring copyright perpetual. This bill passed the 
Commons, but was tlirown out, after much debate, 
in the Lords. 

To avoid perplexity, wc slialLencleavour to com- Objectionb 
prise the 2^ros and co7is in these various discussions, and 
in a kind of regular succession, adopting the plan 
appending a rejoinder to each argument, as the best 
method of doing justice to both sides. 

Objection. Ideas cannot be the object of pro- 
perty ; they are not visible, tangible, or corporeal. 

(Judge Yates.) 

Answr. Whatever admits of exclusive enjoy- 
ment may be property. (Hargrave.) 

O. Anotlier person may arrive, by his own pro- 
cess of thought, at similar conclusions, would you 
deny to him what you granted to his predecessor ? 

A. 1 here is very little apprehension of such a 
coincidence ; the plans and the results of study ad- 
mit of as infinite variety as the human countenance ; 
the same views, or the same conclusions, will never 
come from two persons, or even from the same per- 
son at (lilfcrent times, in the same language. At all 
events, an arbitrator or a court of justice can be at 
no loss to decide, whether a second publication on 
the same subject ^omes within the description of 
plagiarism. 

O. A literary composition is undoubtedly the pro- 
perty of the w riter, so long as it remains in MS. ; 
but by the act of publishing, he gives it to the 
world; he lets the bird fly; his property is gone. 

(Judge Yates.) 

A. He gives the public the free use of the know- 
ledge contained in his book ; but tin's is a very difk 
ferent tiling from the profit as publislier- The tea 
bhiliings paid for a volume entitles the reader to the 
use of its contents, but can certainly give him no 
claim to the hundred pounds which may be expect- 
ed from a new edition. (Lord Mansneld, Judges 
YiTilles, Blackstone, and Aston.) 

O. It is not cl^ar -that common law ever sanction- 
ed the exclusive enjoyment of cop3Tight; the only 
titles appear to have been the royal patent and the 
licence of the Statkihers' Company. (Lofd Cam- 
den.) 

A. It seems to have been always taken for want- 
ed by Chancery and other courts, that an exdurii^ 
right existed. There was a confirmatory example 
in the highest quafier ; the King is perpetual preprie- 
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Copyii^lit. tor of the right of .publi^hinc acts of Parliament 

all public docuaieiit& (Lord Mansfield, JudgeaWfc 
les, Blackstone, and A^on.) 

*4 ^ O. The paAi^tees of mechanical inventiotifl pea- 

tieas hut a limnd term ; none of them cvcradvanded 
a claim to perpetuity^ (Judge Yates.) 

Ap Such patentees arc much sooner reimbursed 
tlian authors ; the fruit of their invention is of a more 
dinect practical application. jiesides,..the stranger 
%vlm mokeK a duplicate of a maebine, incurs ainuch 
greater relative expcnce than th^ jrtfangcr who re- 
jirints on edition of a book, — in the one die materials 
i orm die chief part of the cost ; in tiie other, they 
ure cofisparativmy insignificant, and copies may be 
multiplied by the thousand. 

O. The statute of the 8th of Queen Anne, ex- 
pressly limits die duration of copyright ; it enacts 
the protecting penalties diall be in force during 
fowteen years, and no longer. (Judge Yute^’.) 

A. This is, no doubt, the apparent meaning of the 
statute, hut the presymbic of the act declares, that it 
is.passed for the protection of literature ; to make 
the act an instrument for curtailing a literary privi- 
lege would certainly be at variance with its general 
language. (Lord Mansfield.) 

0« If such property be admitted for a time, is not 
the term of fourteen years suificioDt ? What good 
could the public expect from the writings of men so 
selfish as to caU for a fierpetual monopoly > 

A. Monopoly is not the proper word ; the oliject 
may be attained, as will be shown presently, under 
inodificatioiiB which insure to the public a complete 
supply of books at reasonable prices. 

Of Glory,'' said Lord Camden, ** is the re- 
ward of science^ and those who deserve it scorn all 
leaner views.'* 

A> lleputation is, and always will be, the grand 
stimulus to lileradry exertion, but it requires long- 
continued exertion ; and if we do not enable a wri- 
ter to live by his works, we confine the possibility of 
acouirmg reputation to a very small class — to the 
w te those who derive an income from other 
means. Such, intact, has hith^o been tlie case ; 
standard works have been attempted only by men 
who, like Gibbon, possessed patrimony, or who, like 
Robertson and Hanie, arrived at the possession of 
iaeomerrom other sources. No one imagines that 
our military or naval officers follow their profession 
for the sake of pay; yet no one would propose to 
abridge it on the ground of reputation being their 
{^mary object. 

\Q. It was not for gain,” said Lord Camden, 
** that Bacon, Newton, MUton, and Lm^ke, instruct- 
ed tb^orld.” 

A. Simb of these distinguished men were obliged 
to trespass on the time devoted to Ikerature, and to 
seek to iutpome from public mfhymentJL How 
ntmoh,. belter would it have been c^uid i^eyhave 
nninierruiited aitentioD to 

In aiihbariiiglhm arguments, thebdance 

is eaideatty on^ advocates of exclusive 

^ interpretalion 
of the slat nto it ^ There the worAs^ 


fourteen years tod no longer,*’ are too pointed to 
Btoiit of the cowstriiction put on them by Lord 
Mansfield* In the beginning pf 4774/ v^ben the 
questiem^me before the Houafe of Lords, the judges 
attendedtod deliver^ their opinions at length, Lord 
Maiisfii^d advocating tlie cause of permanency, while 
Judge Ifates, now suppor^ by his brethren, Baron 
%re and Bdroqi^Perrot, jli)wred once more the ne* 
cessity of limitation. ThumW, at that, time Attor- 
ney-Genera), addressed tlie House, as a counseJ]ar|, 



derburne, and by Lord Lyttloton. One ^rty con- 
tended, that fame was the only reward of lite- 
rary exertion, while the Olliers maintained, that 
without an adequate pecuniary provision, the public 
would remain deprived of many useful works, 'fhe 
House, however, appear to have been alarmed at the 
idea of perpetuity, and finally decided, that the ex- 
clusive right should last only fourteen years, with 
a contingent fourteen, if the author happened to be 
alive at the end of the first period " 

The grand error on the part of the booJmellers 
Jay in demanding perpettiity instead o{ j^rol^n^ation. 

The idea of perpetuity has in it something very seri- 
ous, and will not be sanctioned by a legislature with- 
out the clearest proof of public advantage \ it would 
be premature to ask it even in the present age. 

They ought to lia\e urged the attention of Par- 
liament to the number of yeara required to com- 
pose a standard work, and to the farther length 
of time necessary to give it cfiectual curreucyf 
appealing to the good sense of tlie Legislature, 
whether fourteen or even twenty-eight years were 
not wholly inadequate to remunerate these multi- 
plied labours. 

Foiled in the House of Peers, the booksellers deter- 
mined to do what men always will endeavour to do 
when unjustly controlled — evade that which tliey can- 
not resist. They resorted to the alternative of giving 
an ostensible renew^al to a work, by adding, at the end 
of the term of eacli copyright, notes and other ap- 
pendages, which remitiilcd their property during an- 
other {)eriod of fourteen years, and ofibrded them a 
kind of guarantee in t3|o ways,; Jirst^ because a 
competitor, whatever he might ^ with the origjmd 
text, could not touch the addenda ; and, next, be« 
cause the great body of publisher^ reuding in Lon- 
don act as a corporation, and combine to me cirou- 
iation to works thus edited, to the exclusion eS rival 
immreBsions. * 

The law continued on this foot^ Cwr forty Partwl Pr(t, 
years, the term of copyright receiv^ no ex- longatwn m 
tension ‘till 1814. ; On that occasion it 
apparent that 4btf unhrersitto wouU caity „ 
pointof tlie delivery copiM, ^nnd W 

native was, ^ tp febek an indmnity Ih" ap «ixteii- 
skm of ^ twerity-eigfit years ; is, 

by' render^ Ae last fourtabO) certain ini^to 
of tontfogbM. Ibis wftt (Obtained, and hcre'fiO^ 

^ are 40 enter fid the fttand qneetiob, of 
foe ^ advaiiiaige4 ^0^ forfod* of thcgesoi afar^ 

3)cr ProloD- 

11 gatiOD. 



biyPYRIGKT. SSI 


term of copyri^t;"— a question that has nearer yet 
brought fully before the public, and which re* 

* quties a considerable share of previous explanation. 

We iibBlt begin, by examining a very mate* 
rial point,-— we mean the dispositions and habits 
of those with whom authors liave principally to 
deal. And here* famiUarity with men 

of business, we entreait^l^ particular attention of 
OUT literary brethren; for, hoVever luixious to be in- 
strumental in procuring them relief, wo must not hesi- 
tate to point out their errors or niisconceptions. Of 
the surprising quantity of publications issuing annu- 
ally from the press, not a tenth pari are the produc- 
tion ^writers of established character ; the rest pro- 
cced^rom candidates whose reputation is yet to 
make. In what manner are booksellers to form an 
estimate of the mass of unknown MSS. thus laid.be- 
ibre tlicm ? Their own habits are not those of study 
but of business, and they must consign the task of 
examination to friends who have been called not un- 
aptly ** literary tasters.*’ Need we wonder that the 
patience of the critic should be put to a severe test 
by the mediocrity of tlie great majority of these per- 
formances, and that his report should, in general, be 
so little decisive, that the bookseller is led into the 
habit of putting one work on a par with anotlier, 
and of subjecting them, in the mode of publishing, 
*0 the coarse application of a common rule ? It has 
become the avowed practice to decline any other 
terms for a new work than those of defraying the 
paper and print in return for the manuscript, and 
in the understanding that the profit of the edition, 
if there' he any^ shall be shared between the book- 
seller and the author. 

Now-, this plan of publishing, however natural in 
the present state of the Jaw, is replete w ith mischief 
to all parties, bringing forth a mass of books wdiieli 
ought never to have scon the light, and which, in 
truth, would never have been published, could the 
writer or publisher have foreseen their failure. It 
is a remarkable fact, disclosed in the inquiries 
arising from a late parliamentary disclls^ion, that 
only one publication in eight is found ip come to 
a second edition.*' fSee Evidence taken tiu Copyright 
Committee in The unf ortunate tlmitation of 

copyright discourages literary men from the labour 
necessary to produce standard works ; and the book- 
seller, tempted to assail the public by the attraction 
of novelty, goes^on publishing books by the dozen, 
in the hope that some lucky chance may make up 
fo.** his p^ disappointments. 

All this shows that^ in the great majority of cases, 
the contract betweleq an author and a bookseller is 
made^thout previous data, and is nothing more or less 
titan wliiat is commonly terroi^ a blind bargain. Dr 
^^|Pdey, on finishing the of .1^ Mor$t and Political 
^PAilosimhyy tendered the copyright of it’^io a booksel- 
ler for £^00, and was offered in return L.25<h exactly 
in the Way that a cautious ptirchaser, takes care to 
bid unknown mcrchandist. Dttiteg this nego« 
elation, it happened that a brother of tho trade, ap-^ 
^ prised of the vahie of Paley'i work, qame'boldly for- 
ward and ofu^ L. 1000 for die cc^yright. The 
author consendng to give the paiiy first in treaty 
the previous option, the latter now saw the matter in 


a new light, and ended by paying four times the <>op;T]^bt 
the amount of his original oifer. 

No uoltmd is more general among authors tiian 
that booksellers make rapid fortunes at their expence. 

One writer has published, that Jacob Tonson and his 
nephew died worth L.200,000 (Disraeli's Calami^ 
ties of AuiherSf Vol. i. p. 29) ; and not one reader 
in twenty will atop to question the accuracy of the 
allegation. It is our firm belief that such a sum 
was never possessed by any bookseller, or part- 
nership of booksellers, that over existed. Among 
them, as in all lines of business, there are ex- 
amples of considerable capitals, but these are 
only realized in the case of long-established con- 
cerns, and alter a progress of acquisition infinitely 
slower than the angry imagination of a disappointed 
author allows him to believe. In his eagerness to 
take for granted that hid publishers are getting rich 
at his expeuce, he forgets the history of the fathers 
and grandfathers of the present men, and omits to 
mark the slow steps by which tliey paved the way 
for the eventual rise of their descendants. He fails, 
likewise, to scrutinize another material point, name- 
ly, the quantum which a close calculator would de- 
duct from the estimated fortunes so liberally assign- 
ed by current report to booksellers. The latter, like 
all men in business, arc desirous of passing for alfia- 
ent ; but, if so few publications arc found to be suc- 
cessful, must there not necessarily follow a large a- 
butement from the imagined extent of their annual 
gains ? It is, on various accounts, a matter of regret, 
that the limited profits of bookselling business should 
not be better understood by literary men. The dis- 
covery of it would remove the film lirom their eyes, 
would lessen greatly their habits of complaint, and 
would lead to cordial co-operation for redress of their 
common grievances. Wetnay with confidence assert, 
that a small offer from a bookseller, as in the case of 
Pulcy, is indicative, not of a design to overreach, but 
of an apprehensioa that, to give more, would be 
to injure himself. On the other hand, we are by 
no means disposed to launch out into a panegy- 
ric of the liberality either of particular individuals, 
or of the body at large. Like other men of calcula- 
tion, they naturally mete out their advances, not by 
attachment to the writer, but by the extent of the ex- 
pected return. A large allowance for a finished book 
denotes a confidence of extracting a still larger from 
the public, while the scanty, and apparently niggard- 
ly, payment of an unknown author, is a token of the 
Icur and trembling with wliich a bookseller handies a 
production of doubtful promise. 

Tlie customary agreement between a bookseller 
and a new author proceeds as follows : The latter hav- 
ing prepared a work, of which he has high hopes, but 
in which he has not had either guidance or advice, sets 
out by making an offer of his MS. ; and, after some 
time taken for consideratioD, is answered, that his 
name not being yet known to the public, the publish- 
ers cannot take on themselves to make him a pay- 
ment for his labour, but are willing to give it to the 
world on their joint account. This leads to a cotn^ 
pac^in terms somewhat like the following : 

It u agreed between Messrs Y. and Company, 
booksellers, and Mr Z. that Messrs Y. and Com 
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Cflpfrtght. pany shall print and publish for tlicir account, jpmlT- 
Jy with Mr Z. In two volumes octavo, his historical 
^ work on Mr Z supplying the manuscript, 

Messrs Y. Und Company taking on themselves tho 
paper, printing, and other publishing charges. The 
gtateinent of the account to be made up every year 
at midsummer ; and when, after deducting the various 
publisliing expenccs, there shall appear a balance of 
profit, the same to be ecjually shared between Mr 
Z. and Messrs Y. and Company. The books to be 
accounted for at the regular trade sale price. 

The publication now takes place, and in a twelve- 
month after, an account is made up in the following 
form : 

Df. IliHlmyof — — ■ hy Mr Z. Cr. 

Printing shafts at 40s. L. 1 'JO 0 7-50 ('’opicti prinirKl, r(*- 

Ovcr-riuining nml curKT- tail pniv JIk, tht* 

tiiais • • 0 0 price to the trade his. 

Paper, 90 rcannv at JOii. 0 1.40 copies sold and 

AdvertiKiiig >10 0 dclKcrtd iu sheets. 

Boards for 25 copies deliver- at l.is. L J12 10 0 

ed to the uuthoi'sfiicndH 2 10 Dalimi^> uL Hr, carried 

to next year > 184 0 0 

L.'jye 10 0 L.soe lo o 

Next year the account is considerably shorter, tlie 
charges consisting only of advertising and interest of 
money ; but the attracdon of novelty having gone 
off, the sale is also less, and does not probably ex- 
ceed eigli^ copies, leaving still an adverse balance 
of L. 100. Tne bookseller goes on with mercantile punc- 
tuality to render him a farther account, but the sale 
is now in a state of progressive decrease, and does 
not, for the tliird year, exceed 50 copies, leaving 
still an unfavourabJe balance of L.80. I'bc author 
now loses patience, and entreats the bookseller to 
relieve him of all responsibility, by taking over the 
remaining copies, and considering the account 
closed. Such is the fate of five-sixths of the books, 
great and small, that come before the public. Com- 
posed without the benefit of experience, they are 
unprofitable to the publisher, uninstructive to the 
reader, and discouraging to the author. If we 
are suspected of stating an extreme case, let ano- 
ther be supposed, in which the author is less of a 
novice, and in which a bookseller, from confidence 
equally in him and in the subject, ventures (o make 
an advance of money, and to agree to pay a fixed 
price for the copyright. An arrangement is made for 
bringing out the work against a given time, and the 
writer proceeds with all the ardour attendant on a 
new enterprise. Authors, however, were never re- 
markable for accurate calculations, or rather their 
undertakings arc almost always found to require 
more time and labour than is anticipated : — the pre- 
scribed time expires, and the bookseller agrees to 
postpone it for another twelvemonth. This also pas- 
ses away; ,tho publishing season draws near; the 
work is sriil urrfinished, but the auttior is impatient 
of feitber labour, end the boOasLlfcr thinks it high 
time to get a return foi^ hh money. The work goes 
to press; and comes Out without either a coirection 
or an acknowledgment of its imperfections, unless 
the author be pafTicuIariy modest, , in which comc the 
public is rcqiiesind) in ^ turned apology, to 
make allowance for his eiiiftfplicd avocations and 
the urgent nature of the ^ject. TbU is the case with 


elmost all thebetter class of our hew publications ; the 
sale, in such cases, is somewhat less unfavourable than 
the specimen giv6n above ; but fbur or five years are 
requisite to run off an edition, and, on coming'll second 
time before the public, it is necessary for the author 
to do what ehotild have been done at first — jrevise 
and correct the whole. A .second edition comes out, 
but under considerable d&advantages ; the attrac- 
tion of novelty is ^orle or greatly impaired ; the 
number of readers is lessened by those who have 
purchased copies of the first edition, and the cha- 
racter of the book has been estimated, in Reviews 
and elsewhere, by on unfavourable standard. The 
bookseller is thus curtailed of profit, the author of 
reputation, yet each has the huppy gift of thriSvving 
blame off his own shoulders; the publishtr attribut- 
ing the failure to the distraction of the public at- 
tention by some unlucky novelty, while the other 
vents his complaints on the incurable frivolity of the 
age. Ill truth, neither of the parties is much to 
blame ; ihcir conduct is the natural result of their si- 
tuation ; the haste of authors and the acquiescence of 
the booksellers are mainly owing to the short-lived 
tenure of the fruits of their labour ; the habits of 
the one and the calculations of the other liavingbecn 
all along adapted to this state of things. 

Is there then no remedy for so mortifying a state 
of things ? no method of relieving the public from 
such an unprofitable expenditure ol‘ time and atten- 
tion ? — Some have been desirous to call in the pa- 
tronage ol Government, and have argued, that li- 
terature can never, like the coarser objects of in- 
dustry, find adequate repayment in the fruit of its 
txerlione. Jt is, indeed, a current subject of com- 
plaint among authors, that there should not be a 
larger proportion of provisions for life appropriated 
to literary men. non iati ffw-izVio— whatever be 
their distress, we beg to deprecate any interfer- 
ence on the part of Government. No engine is 
BO formidable as the press in the hands of an ar- 
bitrary or artful ruler. Look at the degraded 
picture exhibited, during a succession of years, 
by the French press; and you will find men, 
who, under the auspices of freedom, would have 
acted an independent part, tempted, threatened, and 
gradually compelled to become the advocates of a 
tyrant, and to participate in the guilt of rivetting the 
chains of their countrymen. It is in vain, even for 
a libernl legislature or a disinterested sovereign, to 
attempt \o make up for the deficient reward of lite- 
rary labour, by granting pensions or creating places 
for men of letters, liiese measures, thougli ap- 
parently beneficial, carry with ^em all the disad- 
vant^s of irregular and unnatural interfe^ncc. 
A {i^kry man promoted, as is not unusual in ^'rance# 
to a government employment, is withdrawn firom 
proper ephefe of utility ; he becomes lost to genetol 
reasoning and liberal views amid the endless details 
of practunri routine. The pension granted to John- 
sOo by Lord Bute was ^nerally approved, both as 
the fair reward of post mdusiry, and as a seasonable 
r^ief to pecuniary difficulty ; .but, what was the 
cohsequence? it fostered his natural indolence, pre- 
vented the composition of fiirther works, and, by 
enabling him to live in idleness, rendered him per- 
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Copyright, petually dissatisfied with himself. Hud the property 
"of his literary labour been permanent, he would 
have received twice as much from the booksellers, 
and might have continued his proper pursuits under 
circumstances progressively improving, without in- 
curring the humiliation of dependence, or degrading 
Ills name by the composition of party pamphlets. 

It is equally vain for zealous iriends to attempt 
making up for the inadequacy in question, by pro- 
curing private subscriptions for a work ; for, what- 
ever may be the success, in a pecuniary sense, the 
step is humiliating to the author, is liable to abuse, 
and is, besides, an interference with the proper busi- 
ness of a bookseller. One of the most splendid of 
sucli examples was Pope’s translation o\' Home r ; an 
undertaking where the importance of the task and 
tlie talents of the translator culled equally for liberal 
remuneration. Pope was perfectly ready to sacrifice 
several precious years for the sake of eventual com- 
petency, and he found in his friends, particularly in 
Swift, a most zealous promoter of his views. Pro- 
posals were circulated, liberal subscriptions were ob- 
tained, and a favourable bargain made with the 
bookseller : the translation of the Iliad was executed, 
and w’ill lor ever remain a proof of the perseverance 
to which an author may be prompted liy the love of 
fume, when relieved from pecuniary pressure, and 
'mahled to give long continued labour to his task. So 
far all was well ■ but the sueccos of this first under- 
taking induced Pope to resort to llie same method 
for publishing a translation of the Odijsscy^ wliich 
proved fur inferior; being performed either hastily 
by himself, or by two coadjutors, wbose respective 
contributions, though not ult<»gether concealed, 
were unfairly represented to the world. Could 
such an abuse have taken place had subscription 
been out of the question, and bad the remuneration 
of Pope becMi proportioned to the eventual sale of 
his book ? The public would, in that case, have had 
a translation of equal merit with its predecessor, 
and Pope would have been spared the reproach of a 
literary im|>^)sition. The least exceptionable mode 
of rewarding literary eminence is by church pre- 
ferment in the southern part of the kingdom, and 
by admission to professorial chairs in the north. But 
the extent of bolh, particularly of the latter, is li- 
mited, and does not always place a man in that 
statiiin where he can be most useful, or in the 
mode of cnqiloyment most congenial to his habits, 
liotli besides re quire more of connection, of interest, 
and of managenu nt, than comnioiily falls to the Jot 
of a retired sludciit. 

The only cfl’ectual plan is, to find the means 
of relief in the prosecution of literature itself; 
to relie\e it i'rom existing shackles, and to al- 
low every writer to reap his reward in the sale 
of his books, exactly as we do in other kinds of em- 
ployment. This is all that literature wants, and ail 
that it is good for her to have. Slie will then make 
no claims to patronage from GovernmenI— -no ap- 
peal to the subscriptions of private friends — nor will 
appointments in the church, or at universities, be an 
object of indecent contention ; they will be coveted 
by a smaller number; by those only w'hose particular 
habits fit them for such situations. Perpetuity of 
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copyright is as much the right of tlie author or Copyright, 
purchaser of a book, as of the builder or purchaser' 
of a house; and the public will never reap its 
full harvest of advantage Irom literary composi- 
tions till the law be made to confirm the claim of 
equity. But, as this opinion is as yet far from ge- 
neral, the true plan is to desist from pressing it to 
its extent, to demand only the grant of a specific pe- 
riod, and to leave the public to enact perpetuity at a 
* future time, when it shall have had practical and un- 
doubted evidence of the beneficial eftcct of prolonga- 
tion. 

Let us first sec if we can take a useful lesson from State of Co- 
the example of our Continental neighbours. 

Prance, copyright has of late received several pro- 
longations ; at first limited to the author’s life, 
it was extended in l7(j.S to ten years, and in 
ISO.'), to no less than twenty years after his death. 

Taking twenty years as ilie average of life after the 
publication of a work, wc liavc here, in the whole, a 
medium term of forty years, whicli is considerably 
longer than ours. But tlie grand practical example is 
to be found in Germany. In that country, copijri^ht is 
perpetual ; and though the sales of editions are very 
limited, in consequence of the facility of importing 
clandestine impressions, iVom the territory of neigh- 
bouring princes, such is the benefit of permanency, 
that Germany sends forth more works of lasting use 
than any other country in Europe. Compare their 
pciTormanccs in Statistics and Geography w ith those 
of Prance, England, or Italy, and we shall be sur- 
prised at their superior research, and their careful 
examination of the necessary documents. Jtis at pre- 
sent proposed to efiectaniosl imjiortant improvement 
in the state of book property in Germany, by render- 
ing the jirotection geiiemi throughout the empire; 
and by enacting, that a clandestine edition published 
in a dilFerent state shall be subject to the same pe- 
nalties as if published in the country of the writer. 

The great powders, Austria and Prussia, are understood 
to favour this measure, and some objections raised 
by the lesser states are likely to be overcome ; and 
if the decision of the diet be speedy, Germany 
will take the lead of all Europe in the production of 
standard works. 

There is evidently no reason that the term ofinatlcqua^ 
book jiropert}^ should liave a reference to the pro- ty of our 
bahle time ol an authors Jilc; it is much more equi-l’''*’''^’’'^* 
table to prolong it to a considerable time after his 
death, us a provision for a family deprived of its na- 
tural protector. Our present term of 28 years ap- 
pears, at first sight, no inconsiderable tenure ; but 
the circulation of literary works is often only begin- 
ning to become considerable when the propeiiy is 
drawing to a close. Paradise Lod remained in com- 
parative obscurity for many years; and, on coming 
nearer our own times, we find Hume’s early woiks, 
and even the first volume of his History^ falling dead- 
born from the press ; and Smith’s Wealth of Aatiofis, 
the labour of half a lifetime, going through only two 
editions in the course of eight years. No wonder, then, 
that a bookseller should pause before giving a large 
price for a short-lived possession. But, prolong copy- 
right, and you relieve him from the necessity of laying 
stress on the sale of this or that season ; you direct 
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Copy right, hig hope to erentual and permanent circulation ; and 
you put it in his power to pledge liiraself for a con- 
siderable sum, because he is justified by the prospect 
of the return. An author, thus supported and en- 
couraged, will no longer scruple to give year after 
year to studying a subject thoroughly, and bringing 
out his book in a finished state. 

We shall next put the principal suggestions which 
have occurred to us into a specific form, leas under ^ 
the idea of their forming the basis of a legislative mea- 
sure, than as a convenient mode of stating the sub- 
stance of a case. 

Sketch of Grant, in all books to be hereafter published, a 
prolongation of copyright for twenty -two years, 

A m ion. whole fifty years. Appoint a com- 

mission (w'ith power of reference to a jury) to act 
in all cases where the owners of copyright withhold 
publication, or confine it to an expensive form. Em- 
power this commission to order the publication of 
such works, in the form which they judge most pro- 
per, and without any other obligation towards the 
proprietor of the copyright than that of paying over 
to him or his representatives the proportion of profit 
accruing, by the practice of the trade, to the owner 
of a copyright. (Cluartcrly Review^ VoL VIII. p. 
112 .) 


The power of tliis commission to be operative only 
for the additional term (twenty- two years), without 
application to the existing twenty-eight. 

The act of 1814* would thus remain in force. — 
Should it however appear, in the progress of the dis- 
cussion, that the additional prolongation made it ne- 
cessaiy to provide for the interest of the public, or 
of the minor booksellers, the power of the commis- 
sion might be made applicable to a certain portion of 
the twenty-eight years Such interference would 
probably not be wanted, the interest of the copyright 
owners being the same as that of the public ; but the 
former would, at all events, have no reason to com- 
plain, the additional prolongation being a very sub- 
stantial equivalent for any curtailment of their 
powers. 

The grand objection hitherto has arisen from an 
idea, that, to prolong copyright, was to prolong the 
power of the owner to deal with the public as he 
chose. Nothing, however, is easier than to separate 
the two, preserving to the bookseller his property, 
and giving the public the right of calling for editions 
of his book, in the manner most suited to general 
convenience. This seems sufficiently explained in 
the above provision ; and the only matter of fiur})ri6e 
is, that it should not have been sooner acted on . 

This clause would put book property on so plain and 
equitable a footing, as to open a prospect to another 
and very desirame arrangement — a community of 
copyright btttoeei\ihis country and the United Stales; 
that is, a mutual compact that i the publisher of a 
book in the one should possess the property of it also 
in the other," subject always to the interference of a 
commission or jury in each country, who should take 
care that it be given to the public in a cheap and 
convenient form. 

lu Benefit Such is the plan of the proposed alteration. We 
to Authors, are next to consider its probable effects ; — and first, 
as to literary men. Tliey certainly feel sore at the 


obligation of sacrificing eleven copies of every C opyti^t 
book to the public libraries. A prolongation of^ " 

copyright would go far to remove this uneasy sensa- 
tion ; but we would urge it on higher grounds ; and 
here it is fit to state, that our arguments are not at 
all intended to favour a mercenary spirit. Those 
persons who write merely for money, find, at present, 
an ample stock of employment, in compiling, abridg- 
ing, and plagiarizing; they are dead to the feeling 
of reputation ; and incapable of that judicious and 
honourable calculation which shows that the true 
way to attain either fame or competency, is to be 
sparing of early publications, to study in silence, and 
to aim only at ultimate success. Such men do not 
properly belong to literature ; they have been cast 
into it merely as a refuge, and because its pursuits bear 
a certain connection with their early education. 

The men who would be benefited by the change would 
be a very different class ; they would be those h ho em- 
brace literature as others embrace medicine, law, or 
the church, with the intention of following it as a pro- 
fession ; who make allowance for the years that must 
be passed in unproductive study, and who do not re- 
pine at the postponement of their reward, provided it 
be not eventually withheld. The proposed alteration 
would operate in their favour, not by gratifying a mer- 
cenary spirit, which literature never engenders and 
which, if it previously existed, would be modified, 
perhaps cured, by such pursuits ; but, by enabling the 
individual to pursue his task, without discouragement, 
and without feeling that, by grutitying his personal 
predilection, he is doing an injury to his family, 
improve his circumstances, not that he may amass 
money, but that he may have the means of support 
during the long labour necessary to re|iUtation. 

More is not to be desired ; the wants ol lilerury 
men are few, their residence, — their plan ol lile, — 
their mode of bringing up a family, ougiu all to be 
such as to recall tlie philosophic simplicity of for- 
mer days. 

What a reproach to Modern Europe, that, with all 
the benefit of extended circulation and the invention 
of printing, our literary coniposiiions should not 
have surpassed those of the ancients ! Does not this 
argue, that there must exist somewhere an unhappy 
counteraction to our advuniiiges ? In number of stu- 
dious men we fur surpass the fairest days of Greece 
and Home; but few of them, coniparutivcly, become 
writers; they meet a deal of difhcuity and discourage- 
ment in tlicir attempts to address the public, and 
the result is, that their knowledge expires with 
themselves. Such will be tlie case until an effec- 
tual change be made ; we shall have the mortifica- 
tion of seeing men capable of enlightening the world 
and accelerating the progress of improvement, doom- 
ed to waste their time in teaching pupils, or relin- 
quishing literature for the pursuit of professions 
productive only of money. Others who prefer the 
gratification of their taste to all considerations of pro- 
perty, must be content to live on a trifling pittance 
abroad, or in a corner of their own country, remote 
from libraries and the pleasure of literary inter- 
course. 

To make literature a profession for life, is almost a 
new project ; for hardly any have set out with the in- 
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Copyright tention of making it their sole object. They have, cod- 
sequently, proceeded without a settled plan,— have ar- 

* rived at no definite method until advanced in years, 

and have seldom, if ever, thought of drawing up in- 
structions for the guidance of their successors. Ob- 
serve in mercantile business, in public offices, and in 
the law, how labour is methodized and subdivided ; in 
what manner the mechanical and uninstructive part is 
made to devolve on inferior assistants, and the time of 
the principal reserved for general views and important 
decisions. In literature, any thing of the kind that 
has yet been attempted, is in its infancy ; yet the 
same plan is applicable ; and were authors 30 far put 
at their ease as to be enabled to make an undis- 
turbed apportionment of their time, they would 
soon learn to make great improvements in their mode 
of study. 

li' Bcncfit8 In the present situation of copyright, a booksell- 

•/> HookscU. ing house generally keeps the property of a book 
till towards the end of the twenty-eight years, when 
a sale takes place on the plan of interesting the trade 
at large in the preservation of the property. The 
work is put up to auction at the Chapter coffee- 
house, in sixteenth or thirty-second shares, and dis- 
posed of to a number of different purchasers, who 
all become interested in supporting each other, and 
in discouraging the sale of rival editions, printed at 
Edinburgh, Dublin, or elsewhere. In this manner 
the property of Cowper’s Poems is said to have been 
sold in October J812 for L. 4iG0. The shares of 
all our standard writers are thus vendible, and for 
sums which would surprise those who do not happen 
to be initiated in the mysteries of the trade. Ilencc 
the great cause of the indifftrence of booksellers to 
the question of prolongation, for they consider them- 
selves as enabled, by tills happy expedient, both to 
baffle the tyrannical limitation of the law, and to 
keep within bounds the demands of authors. At 
present,” say they, “ we are sure of having the pow- 
er oi' purchasing shares in any valuable book pro- 
perty ; our profits, indeed, are considerably lessened 
by the cheaper printing of booksellers residing out 
of the metropolis ; but the extent of connection of 
us, the London traders, is such us to give a toler- 
able degree of certainty to the value of our shares. 
A\'erc authors assured of a prolonged term, it is 
questionable whether we should so soon have the 
option of buying copyrights; at all events, we 
sliould pay dearer for them.” Tins reasoning is 
plausible, but, like the general conclusions of most 
practical men, will be found to be drawn from a nar- 
row circumference. Whatever be the duration of 
copyright, the property of it, in nineteen cases out 
of twenty, must be vested in the bookseller. How 
can authors have the means of running the risks, or 
waiting year after year, the tardy returns of sale ? 
Must they not continue to exchange these formida- 
ble contingencies for a specific allowance in the 
shape of ready money i To write books is one thing ; 
to sell and to hold the property of them is another. 
The one is the province of the retired and sedentary 
student, the other of the man of activity and capital. 
Again, as to augmentation of price, booksellers 
would, indeed, in the event of a prolongation, 
find it necessary to increase the remuneration of 


good writers; but this increase would be repaid Copyright, 
them threefold in the augmented value of tlieir 
editions, which would, in that case, embrace the 
circulation, in all probability, of the United States. 

Printing, at least the printing of English copy- 
rights, cannot, in time of peace, continue in A- 
merica, unless we persist in our present system. 

Give encouragement to our own writers, and the 
compositions offered to our booksellers will soon be 
of a stamp that will rival the impressions of France, 
where two or three thousand copies arc struck off 
for one thousand in England. Observe the effect of 
such a change in facilitating the recovery of the 
drawback on paper; a drawback at present of 
little benefit to our exporting booksellers, because 
the books shipped to America are frequently in such 
petty lots as not to defray the expcnce of the deben- 
ture. These considerations arc of the highest im- 
portance at a tinic when the rc-establishment of peace 
and the commercial activity of the Continent of 
Europe, gives reason to apjirehend the printing of 
rival editions of our standard books for the Ameri- 
can market. 

Cheapness is not to be sought by the inferio- 
rity of typo and paper; but it would be the re- 
sult of those progressive improvements, which would 
soon take place among us, were things left to their 
natural operation. An increase in the size of on 
edition, implies the practicability of reducing the price 
to the public. Oi' the various benefits arising from 
cheapness few of us are sufficiently aware, accustomed 
as we have been to progressive enhancement in this 
age of war and expenditure. It would enable us 
both to supply the foreign market and to increase 
greatly our circulation at home, by inducing indi- 
viduals to huy books which they would otherwise 
borrow, and to have always at liund those to which 
they would otherwise only have occasional access. 

What is the ordinary course of the business of a 
great publishing house ? A large proportion of the 
books they send forth pa.ss unnoticed, and hardly 
defray the paper and print. What loads of unsaleable 
volumes encumber their warehouse ! What a world 
of expence do they incur for unproductive advertis- 
ing ! The success of the house depends on the 
very few works of standard merit (perhaps one in 
forty) wliicli obtain extensive sale, and form a coun- 
terpoise W their ill-starred brethren. Now, the ef- 
fect of a prolongation of copyright would be to in- 
crease very considerably this select number, and to af- 
ford on a large, that benefit which is now enjoyed on a 
small scale. Booksellers have merely to look around 
them to see that those publications succeed best 
where the encouragement of the writer is most libe- 
ral. This has been strikingly exemplified in the prin- 
cipal Reviews and other conjunct compositions of the 
day ; and how much greater would be the exertion 
in the case of a separate publication, — a case where 
the personal fame of a writer is so much more at is- 
sue ? The expence of paper, print, and advertising, 
are as great on a bad as on a good manuscript, and 
it would in time become a rule with our leading 
booksellers to publish none but first-rate books 
adhere to this, and you may safely dispense with re- 
peated and expensive calls on the public attention,— 
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CopyiiKht. the name of your house will do more than everything 
elso. 

Another and by no means inconsiderable advan- 
tHge of the command of a valuable manuscript, is 
the power of obtaining, cither in money or other- 
wise, an allowance (Vein a French or a Clerman 
bookseller for the use of the Fnglisli sheets, for the 
purpose of translating, — a point hillicMto little at- 
tempted, in consequence of the trifling nature of 
most of our publications. 

Hnuksellers complain, and probably with truth, 
of the vanity and unreasonableness of authors ; but 
the literary line has many attractions, and when- 
ever you satisfy men that they will not doom 
themselves to a life of poverty by following it, you 
may be assured that you will soon have to transact 
with a very ditferent class. 

If is usual with booksellers, when treating with an 
author of reputation, to make their bargain witli re- 
ference to successive editions, that is, they pay a 
certuin sum for the first ; a farthiT sum w hen a se- 
cond is called for; and a final payment on the ap- 
pearance of a third, generally completes the pur- 
chase of the copyright. This plan would be regu- 
larly acted upon, could the bookseller have confidence 
in his literary contractor. It reduces the risk of the 
former, while, to the author, it ullords the gratifica- 
tion of prospect, and gives him the strongCsSt motives 
to render his book w'orth y of permanent favour. 

Such is the state of the ciKse as regards the eldi r 
brethren of the trade, — the princij)al publishers; but 
we must address a few' words likewise to a numerous 
and, in general, a respectable class, — tlie printers 
and lesser bookselleiH. "J'liese persons may appre- 
hend that a prolongation of copyright would prove 
a continued suspension of their power of coming 
forward with cheap cditionb ; but w'e i-efer them to 
the clause in the above sketch of the proposed act, 
which might be so framed as to allow any bookseller 
who chooBO to make the speculation, to print an edi- 
tion of a work on his obtaining the assent of the 
proprietor of the copyright, or, failing that assent, 
on his getting the sanction of the committee or jury 
authorized to settle disputed points. What sum 
should be paid to the copyright owner, is a point 
for farther consideration, depending on the nature 
of the work, its size, its popularity; but the custom 
of tite trade would supply the proper rules, and the 
principle, once established, the arrangements would 
suffer no greater difficulty than other changes in bu- 
siness. 

VVe ore next to call on the lesser booksellers and 
printers to take a comprehensive view of their situa- 
tion, and to mark that progressive elumgc and ex- 
tension of the bookselling business, which slioWs 
that there is no ground for keeping up ancient jea- 
lousies, or for considering the interest of one brunch 
as different from that of the oti^kn-s. Look back to 
the history of the trade, and observe how it has gra- 
dually, and without the aid of interference, divided 
itself into a variety of distinct brunches. Booksel- 
lers combined at first the sale of stationary with tliat 
of books ; hence the Stationers' Company. In pro- 
cess of time they relinquished, in great towns at least, 
this unnecessary appendage, and, afler a farther 
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lapse of years, divided the wholesale book business CopyrighL 
from the retail. Progressive extension led next 
a distinction between the publishing and the old 
book departments ; and wx* have at present in one 
house (the house so well known as the publishers of 
lluine and Robertson) the example of an establish- 
ment avoiding all business, even wholesale, except 
what relates to books printed for their own account. 

These subdivisions tend exceedingly to facilitate 
business; they cause it to be done both better and 
to greater extent. The longer our experience, the 
more we are satisfied, that the repetition of employ- 
ment is the only true road to success, and that we 
cannot more effectually clog our progress than by 
attempting the conjunction of dissimilar undertak- 
ings. 'fhe farther course of things, particularly 
under an extension of the term of cop^ right, would 
lead to the formation of establishments on a still more 
simple plan ; some bookselling houses would confine 
themselves fo the mere management of copyrights, 
and leave not only the printing, but the sale, to the 
trade at large. Such houses wouhl merely siipulate 
a certain payment for leave to print an edition of a 
given size and form, and transfer all details of ma- 
nagement to the undcTlakcr of the speculation, is 
this a prospect calculated to alarm either the printers 
or minor booksellers ? Does it not tend to show, tlial 
things, when left to their natural course, fall invari- 
bly into tlicir true channel, and render supertluous 
both the care of the legislature and the bye-iaws of 
corporations ? 

We come next to consider the interest of the TUnifli i.> 
public in the pr()]>osed rtgulations. We are ‘ 

aivare, that there exists at present complaints of 
books being capriciously withheld, or confined to 
cxpeiiaive forms. In the case already quoted, Cow- 
per s there were on sale at one time, and 

tiiat bejorc the expiration of the copyright, no less 
than five editions : viz. 

One in 8vo, with plates, L. 1, 6's. 

One in 8vo, w ithout plates, L. 1, Is. 

One foolscap 8vo, I4s. 

One do. of inferior print and paper, 7s. 

One l2mo, stereotype, [)h. 

Nothing, moreover, can be clearer to a man oi 
business, than that the deari r nn edition, the fewer 
the purchasers; and that the true plan is to meet 
the demand of all classes w’ith as little delay as po.s- 
sible. This we see repeatedly exemplified in the 
case of new books, wliere an 8vo edition is brought 
forw'ard before the sale of the 4to is completed ; but 
as all booksellers might not be equally accommo- 
dating, the plain alternative is to invest a ammissiou 
•with explicit powers to inteyjerc. This will form a 
full ana conclusive answer to those arguments which 
.Judge Yates on the bench, Lord Kaimes in the 
Court of Session, and Lord Camden in the House 
of Peers, so strongly urged against giving what they 
termed the “ continued monopoly of a book.” These 
distinguished persons were not aware of the differ- 
ence between the preservation of property and the 
continuance of control ; they could not see by in- 
tuition wliat it bos taken no small share of time and 
reflection to discover. 


n 
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Lopyiinht. I'lic cxisstihg restrictions as to the term of copy- terval, so as to occupy seven, eight, or nine, in con- Copyright. 

' riirlit, tend only to open a door to abuse, by inducing l^cqllence of those unwelcome avocations, 
ar? author to make his work less perfect in the first Tiie more a man of taste and judgment studies the 
instance, on the plan of aflbrding him an easy me- true nature of composition, the moie he becomes at- 
tliod of renewing the exclusive property. Gibbon tached to simplicity ; he loses all relisli for flowtry 
did not scruple to write to his publisher, that a diction ; he learns to chasten his early predilection lor 
thorough revisal of his history would form a valu- ambitious passages : for point and antitlicsis he sub- 
able renewal of the copyright at the end of the stilutes the plain language of the Grecian and Ro»nan 
term.’’* Hooksellcrs follow this plan avowedly and models. Such a style is calculated to be permanent, 
habitually; and it is the remark of a very intelligent but may not for sometime he popular, pei verted as 
writer on the subject of copyright, that, unless ii the public taste is by a habitual tone of exaggeration 
change take place, our purest and best authors will and inflation. The reward of such writerb is thus 
become so disfigured by annotation, and increased in to he found only in length of time. (Jrant but 
price by increased bulk, that the early editions will this, and you will accomplish a total change in 
be called for. f the character of new hooks, rendering the writ- 

We by no means assert, that the proposed change ers indift’erent to whatever may be called tricks of 
W’^ould stop the appearance of trifling works, since composition, and directing their attention to the 
every man must he allowed to waste his time and plain, the solid, the permaneiil. What a prospect is 
his properly as he chooses; but it would surprisingly here opened both of ini|)i-uving oiir national style 
increase the number of good hooks, [irompting many, and of diflusing useful information! Ibis is one of 
w ho are at presenl entirely discouraged, to become the many things which siiow that the benefit of one 
authors, and inducing othei^ wlio labour, but labour part ofthe community is the benefit of all; and that, 

With haste, to give a finish and attraction to their ^^hene^erwe areenahkd to sift a subject to the bot- 
jicrformances. tom, and to view a question in all its bearings, we 

It is long since Dr Johnson pronounced us a find, that the existing evils are the result of our 
nation of readers,” yet we are still extremely de- own prejudices or mistaken regulations. We have 
ficient in stanf/ard tvof/iSj and on subjects too wlicre treated this subject with reference to four distinct 
we ought to have been long since amply bup[)Iied. parties; — authors ; publishing booksellers ; the lesser 
ilavc we a good gevcrnl history of Ireland or Scot- liookscllers with the printers; and, finally, the pub- 
Jand, or even of England? No wonder that we should lie; yet we challenge any opponent to produce a 
.still be deprived of such works when we calculate single point in which the advantage of the one is not 
the lime, labour, and exyience required in their com- found to coincide with and promote the advantage 
position. Now, that public records have become so ofthe others. 

voluminous, and the transactions of nations so com- How lias it then Jiappencd that a case calling so 
plicated, whoever undertakes to do justice to such strongly for amendment lias not JiitJierfo been fully 
uqiies will find himself subjected to a variety of ex- brought before the public ^ The reasons are the fol- 
penccs ; he must set apart two, jicrhaps three, years lowing : 

for w hat a]q)urently requires one ; he must have his Publishing booksellers have been, and still arc, 
residence in the vicinity of great libraries; he must unconscious ofthe improvement which it would pro- 
carry on an extensive correspondence ; he must eni- duce in literary composition. 

ploy clerks in making copies of official documents The lesser booksellers and printers were not aware 
and family papers. The same observations are ap- of the practicability of combining prolongation of 

plicahle to scientific labours. At present, no book- copyright with freedom of composition, 

seller can afford to indemnify a writer for the years The parliamentary opponents of the measure, such 
he would be disposed to bestow- on a favourite but as the late Lord Camden, were equally unaware of 

insulated branch — he must have a work on a subject the possibility of the provision in question, 
of general interest ; that is, one wliich will take in a And as to literary men, their error has been partly 
number of topics, without going to the bottom of in w ant of co-operation, partly in asking too much, 

any. But prolong the term, and afford a prospect by urging at once a claim to perpetuity, 

that a well written book, even in a limited depart- But is there now’ any prospect of the adoption of 
incnt, w ill make its way, and the bookseller will such a measure ? The progress of improvement is 

find himself justified in offering to the author a sura slow^ ; our legislators have nor leisure to study such 

which will enable the latter to indulge in his predi- matters to the bottom, and our practical men arc, 

lection for the branch in question. This point is of in general, wedded to ancient usage. At tlic same 

great conseijuence, for almost every author has a time, there are strong reasons to hope, that the ques- 

favourite subject, whicli be w-ould cultivate wdth great tion, if taken up by a spirited and persevering mem- 

zeul, did not necessity oblige him to turn aside to ber of Parliament, will eventually be carried. The 

popular topics, for the sake of a livelihood. We universities afford an encouraging example. They 

iiavc known works that might have been completed have long possessed copyright without abusing it. 

in two or three years, postponed from interval to in- Booksellers are beginning, particularly since the 


• Correspondence from Lausanne, annexed to his Memoirs. 

t Address to Parliament on the Claims (^'Authors, by a Member of the University of Cambridge, 181' 
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Pvt#* |»^> to take a wider view of their borinest ; to 
r^JliinL . exportation, to letgen their pricei, and to 

seek an equivalent in a wider circulation. As to 
^authors, their object is completely the same with 
that of the public— extended Circulation. Prece- 
dent| likewisei is in favour of the measure. We have 


the exansole of successive ptolongHtions of copy* Copyright 
right in this country and in France ; and a most en- 
couraging proof of the effects of perpetuity in Ger- adie!^* 
many. Finally, it may be safely urged, that, until 
some buch measure is adopted, the public will re- 
ceive very few standard books. (d. d.) 


COR ALLINIADiB. Under this head we propose 
to treat of these marine aiibsfances, named by Linn6 
Corallina^ whose situMinn in the system of nature 
has not been satisfactonly Itfcertabed by naturalists, 
some having referred them to the nnimal, and others 
to the vegetable kingdoib. Die mbre recent writers, 
Bose. Dum^ril, Lamouroux, Bbunarets, Lamarck, 
and Le Sueur, for the most pae^ place them witli the 
zoophytes without hesitation $ and even Cuvier, who 
has not fully satisfied himself as to their nature, treats 
of them amongst the zoophytes in his Re^e Animal^ 
which indicates the bias of his mind on the subject. 


Pallas, Robert Brown, and Blainville, are inclined 
to refer them to vegetables ; indeed, Brown ha^ little 
if any doubt on the matter ; and since they have not 
been observed to contain polypes, we are very un- 
willing to treat of them as animus, and tlierefoie 
give an account of them under the head CoralUnmdcc, 
a patronymic title derived from the most prominent 
genus of the group. 

We shall give the characters of the Genera, and 
under each shall mention the opinions of different 
authors. 


Tahvlar View of the Genera^ 


Stalk 


distinct, abrupt, 


Articulated and 
not abrupt ; ter- 
minaled by urti- 
ciliated branches 
which are 

none - 


simple 

^terminated by 


an umbell, - - - - 

articulated; terminatedby several pyriform pro< 
cesses attached by their bases, - 
a flabelluni marked with transvcise curved lines, 
^ a pencil of dichotomous articulated branches, 
fistulosc, cylindric, dichotomous, • . • 

capillary, dichotomous, - - - . 

compressed trichotomous, .... 
cylindric dichotomous, the joints moniliform, 
furnished with a homy substance between their joints, - 
t furnished with flabelhform joints, 


3 . 

4. 

/>. 

(). 

7. 

8 . 

0. 

10. 

11 . 


Genet a. 

. Acctabularia. 

Polypliysa. 

Udotea. 

Nesea. 

Gdldxuia 

Jama. 

Corallina. 

C) mopoJia. 
Amphiroa. 
Halimcda. 
Melobesia. 


All the above genera are placed in the order Co- 
lallinee by Lamouroux, and under the title Corallina 
by Cuvier. They resemble plants, are generally 
jointed, and are formed of two substances, the one 
internal, the other external. The central part is 
fistulose, fibrose, or compact, and is surrounded by 
the cortical substance, which is calcareous. From 
this structure, Cuvier seems to have determined to 
place them near the Gorgonice, whose inhabitants 
are verj^ well known to be zoophytes. 

Gen. 1. Acetabularia. Lamouioux. 

Olivia. BertoUnL 
Acetabulum, Lamarck^ Cuvier, 

Stalk distinct, long, filiform, simple, fistulose, ter- 
minated by a Btriated-radiated umbell. 

Sp. 1» Crenulata. Plate LXVI. 

Tobolaria acetabulum, Gmehii, S^st. Naf, 3833. 
Acctabularia crenulata. Lamar. Hist. Polyp, Co- 
roll. Fkx. 24Q. 

Acetabulum Carfinsum. Lamarck^ Hist. NaU des 
An. $. Vert. 151. % 

This species is found in tlie West Indian seas, 
wliere it is very common. There is another species, 
A. Mediterranea, that is not uncommon in the Medi- 
terranean, the supposed animal of which has been 
dtescribed bv Donati, who mistook some parasite for 
the tentacula. Cuvi 


Gen. 2. Polypiiysa. Lamarcl^ Cuvier , Lamou- 
roux. 

Stalk distinct, long, filiform, fistulose, composed 
of confluent joints, terminated by eight or tueive 
pear-shaped processes, attached by their ba&es. 

Lamarck has referred this and the preceding go 
nus to his vaginiform polypes, along with strtularia^ 
^c. and mentions tubes and cells, which we cannot 
perceive in our specimens. 

Sp. 1. Aspergtllo&ay Plate LXVI. 

Poly ph) sa australis. Lamarck, lliU Nat. des A. s. 

V. 152. 

Polypiiysa aspergillosa. Lamoutoux, 252. 

Fucus peniculus. Turner, Hist. Fac. iv. t. 228. 

f. c-c. 

Inhabits the New Holland seas, and is the onl^ 
speflet known. 

Okti< 3. Udotea, Lamouroux. 

Flabellaria, Lamarck, Cuvtcr. 

Flabelliform, with an abrupt, distinct, simple 
stalk ; root fibrous ; the sides of the flabellum inaik- 
ed with curved, concentric, transverse, re^^ular 
lines. 

This genus inhabits the hatter parts of the Ameri- 
can ocean, and is sometimes found in great abundance 
attached to calcareous rocks, or thrown on the shore 
after heavy gales of wind. 
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CorjJlini- Sp. 1, FlabeUata. Plate LXVI. Fig. 1» natural cine as an absorbent, but has lately been rejected 
n size; 2. portion magnified. from the pharmacopoeia. The most characteristip ^ 

Udotea nabellata. Lamouroux, 311. species is,. - 

Flabellaria pavonia. Lamarck^ HisL Nat. des A.i. Sp. I. Simplex^ Plate LXVL 
V, 343. Corallina simplex. Lamouroux^ 290, 

. The branches of this species are divided into smal- Which inhabits the American seas, 
ter branches; in the other species, U. congluiinataf Gen. 8. Cymopolia. Lamouroux. ^ 

the expansion or branch is undivided. Dichotomous, articulated ; joints moniliform, and ' 

Gen. 4. Nesea. Lamouroux. separate from one another; axis tubular. 

Penecillus, Lamarck, Cuvier. The colour is nearly similar to that of corallina in 

Stalk simple, terminated by a pencil of articulat- the living and dried state, 
cd cylindric dichotomous branches. Sp. 1. Rosarium. Plate LXVL fig. i. Natural 

The Nescae are found in the Amer n seas, at- size. 2. Portion of a joint magnified, 
tached to rocks by their long fibrous roots. When Corallina rosarium. GmeL Syst. Nat. 3842. 
living, tlieir colour is green, whicli they lose on being Cymopolia rosarium. Lamouroux, 294. 

dried, and assume a whitish tint. Inhabits the Carribean seas. 

Sp. 1. Dumelosa, Plate LXVI. fig. 1. natural Gen. .Q. Amphiroa. Lawouroifct. 

size ; 2. branch magnified. Dichotomous or trichotbmouSi articulated ; the 

Nesea dumetosa. Lamouroux, 259. joints long and separated from each other by a 

Gen, 5. (jalaxauka. Lamouroux, Cuvier. naked horny substance. 

Dichotomaria. Lamarck.^ The Amphiroa attach themselves to rocks and 

l^'istulous, cylindric, articulate, and dichotomous. other solid bodies, and are not unfrequently found 
Gnuilin and Es[)cr lelbr the Galaxaura' to the on the shells of those brachyurous malacostraca that 
Tabnliniir ; but tliey arc placed amongst the Coro/- inhabit deep water. They are more abundant in 

IhifT by all other authors. Lamarck, who has ^..aced warm than in temperate climates, and have never 
tliein with liis Polypiers vagi nip rmc$, very justly ob- been observed in the polar regions, 
serves, rliat they very much embarrass the zoologist. Sp. 1. liigida. Plate LXv 1. 

Sp. 1. Tiigida. Plate LX\7. fig. 1 , natural size ; A mphiroa rigida. Lamouroux, ZQl. 

‘2. portion magnified. Iiilmbits tl.e Mediterranean. 

(laJaxaura rigida. Lamovroux, 26/). Gen. JO. Halimeda. Lamouroux. 

Inliabits the Indian seas, adhering to * 'arine Articulated ; joints flabelliform; axis fibrous; C0r« 
plants. tical substance chalky. 

Gen. (). .Iania, Lamouroux. ^ amarck has confounded this genus with Udotea, 

Capillary, dichotomous, urtieiilatcd : tJie joints cy- from which, it is needless to observe, it is altogether 
lindnc; the axis corneous; the cortical substane. ioft. distii.et. 


All authors, excepting Lamouroux, have classed 
the Janue with the Corallina\ which may easily be 
distinguished from each other by the generic cha- 
racters given by Lamouroux, who first observed the 
distinctive marks. The greater portion of the species 
attach themselves to marine plants. 

Sp. 1. Pcdunculata. Plate LXVI. fig. 1. natu- 
ral size ; 2. portion magnified. 

Inhabits New Holland seas. 

Gen 7. Corallina, o/* authors. 

Articulated, branched, trichotomous ; axis com- 
posed of horny fibres ; cortical substance hard. 

The presence of calcareous matter in such abun- 
dance, a^ is found in this genus, seems to have been 
the principal reason which has caused naturalists to 
refer it to the animal kingdom, since no polype has 
been observed by thoct^.who have had constant oppor- 
tunities to observe it itf the living state. Lamouroux 
has noticed certain filaments covering a species foimd 
on the coast of Calvados, but only in the summit^ sea- 
son. 

When living, the Corallina are of a beautiful reddish 
or purple colour, which they lose after death, and 
when exposed to the action of the sun and air, assume 
a great variety of tints. They are found genenl% 
on rocky shores, and are generally attached to the 
rocks, or to the marine plants on the rocks, few being 
found on the pelagic vegetables. 

^ The most common species on the European coasts 

C. Officinalis, which was formerly used in medi- 


Some of the species are parasitical on inarine 
plants, but the greater portion adhere to rocks. 

Tliey occur in the Mediterranean and Americanseas. 

Sp. 1. Irregularis. Plate LXVI. 

Halimeda irregularis. Lamouroux, 308. 

Inhabits the Carribean seas. 

Gen. 11. Melobesia, Lamouroux. 

Stony, scale-likc, without any stalk. 

This scale-like genus is found attached to marine 
plants, and each species is generally found on the 
same sort of plant. 

Sp. 1. Pustulosa. Plate LXVI. fig. 1. Melobe- 
sia pustulosa natural size on Chondruspolymorphus; 

2. Detached and magnified. 

Inhabits the European ocean. 

The principal authors who have treated On this 
group are, Solander and Ellis, Natural History qf 
Zoophytes, London, 1786.— Lamarck, Histoire Na- 
turelle des Animaux sans Vertihres, Vol. 11. Paris, 

1816. — Lamouroux^ Histoire des Polypiers CoraUU 
gines Flexibles. Caen, 1816.— Es^r, Histoire des 
Zoophytes. Nuremberg, 1786.— Euis^ Essay on the 
Natural History qf Corallines. London, 1756. (v.) 

CORK, a county in Ireland, situated in north 
latitude 51° 53' 54*', and in 8° 30" west longitude Situati 
from Greenwich, is bounded on the east and south- 
east by the comity of Waterford and St George*8 
Channel, on the north by Limerick and Tipperary, 
on the west by the county of Kerry, and on the 
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Corb south-west and south by the Atlantic Ocean. This is 
' the largest county in Ireland, being nearly a twelfth' 
of the whole island, and forms part of the province 

Extent of Munster. It comprehends three dioceses, Cork, 
Cloyne, and Ross (the two latter were formerly unit- 
ed in one see), but is now divided into two by the junc- 
tion, in 1 586, of Ross, which is very small, with Cork, 
and 269 parishes, of which 94 belong to the diocese of 
Cork, 83 to Ross, 1 37 to Cloyne, and five to the see 
of Ardfert ; extends over 2654^ square miles, or 
1,698,882 English acres, of which about a fourth is 
waste and mountainous ; and is divided into I 6 baro- 
nies, besides four districts called the county of the 
city of Cork, with the liberties of Youghall, Kinsale, 
and Mallow. 

Surface The surface presents great variety ; the western 
part is bold, rocky, and mountainous i on the north 
and east it is generally rich and fertile, though never 
flat for any considerable space. The natural sce- 
nery is, in several places, uncommonly romantic and 
sublime, of which llantry Ray and the waterfall at 
Hungra-hill (especially after plentiful rains) present 
very striking instances. The terrific grandeur of the 
immense surges, swelled by the storm, dashing against 
the tremendous masses of rock which, stretching out 
into the Atlantic, form prominent headlands, can 
with difficulty be conceived by those who have never 
beheld them. Around Cork harbour the views arc 
singularly beautiful and variegated. Yet the prevailing 
character of tlie landscape is wild and naked ; in this, 
ns in most other places of Ireland, full grown trees 
being rare, and plantations recent, and compara- 
tively of small extent. The whole coast is indent- 
ed by creeks and bays, which are sometimes studded 
with islets, and commonly sheltered by headlands.: 
Bantry Bay, and. the harbours of Cork and Kinsale, 
are particularly worthy of notice. 

Rivjrs. The most considerable river is the Black water, which 

rises from the mountains on the confines of Kerry, 
and, after a course of eighty miles, falls into Uie sea 
at Youghall. I'artlier to the south, in the same di- 
rection, issues tlic river Lee, which, flowing eastward, 
meets the tide at the city of Cork. The Bandon, 
which has its source in the western niountains, also 
flows east, and finishes its course at the harbour of 
Kinsale. The Awbeg deserves to be noticed, from 
its having been immortalized by Spenser under the 
poetical name of Mulla. On the banks of this river, 
at a place called Kilcolemun, above Buttevant, the 
poet fixed his residence, and, it is said, composed the 
greater part of his Fairj^ Queen, The rivers of 
this county flow with rapidity for the most part ; a 
circumstance unfavourable to their being rendered 
navigable, but presenting many eligible situations for 
the erection of machinery. 

t limatc. The winds blow here from the south to the north- 
west more than three-fourths of tlie year ; for eleven 
years, ending wiOi 1748, the me||um quantity of rain 
at Cork was 38 inches ; the barometer ranges from 
28.6 to 30 ; and the mean temperature on the south 
coast, near the city of Cork, in ]788, was 51^ 2^ 
and in different parts of the city itself, from 52'' 5' 
to 53° 5'. It is a very general opinion here, that a 
change for the worse in the climate has taken place 
within the last 40 years. 


The most useful fossils are limedoncy which 
abounds to the north of the river Rlackwater, and ^ 
in a tract whicli begins to the westward of Cork, and, l^*^*'**^h* 
running from thence eastward, terminates at Youg- 
hall Biiy ; marb/Cf of which ten different kinds arc 
enumerated by Dr Smith, all of them variegated, 1.0 
large block of a single colour having yet been found'; 
and slatesy near Kinsale, on the Bandon river, and 
at Cloghnakilty. Coal has been discovered in the ba- 
rony of Duhallow, in the north-west quarter of the 
county, but is not wrought to any great extent, ow- 
ing to the badness of the roads, and its being so 
combined with sulphur as to be unfit for domestic 
use. Iron abounds, and lead has been found in small 
veins ; neither of them are wrought at present. 

The rural economy of this district does not seem Ruml iXi* 
to differ materially from that of the other counties of nomy 
Ireland similar to it in surface and climate. There 
is the same minute division of tillage lands cultivated 
by the spade in preference to the plough ; the usual 
dependence on potatoes, as the common and almost 
exclusive article of food ; with miserable cabins, 
crowded with filth, poverty, and indolence. Estates 
are generally large ; tillage farms very small, seldom 
above 30 acres ; and, when they arc larger, often held 
in partnership, and the shares of each further diminish- 
ed by the common practice of dividiiig the paternal 
possession among the sons. The leases used to be lor 
thirty-one years, or three lives; but of late the term 
has been reduced to twenty-one years, or one life ; 
and the farms, instead of being let out to middlemen, 
who used to reict the land in small portions to 
occupiers on short leases, or at w'ill, are now 
held in most cases by the occupier IVom the pro- 
prietor himself. The cro|)s are potatoes, in favour- 
able situations succeeded by w heat ; and oats, for one 
or more years, sometimes barley, follow the wheat. 

Flux is cultivated in many small patches, wliicli yield 
an aggregate produce of about i200 tons. Hemp 
very rarely. Turnips and clovers are seldom to be 
seen on tenanted lands. Sea sand, sea-weed, and 
lime, form a useful addition to the stable and farm 
yard manure, which is, however, in many cases, al- 
lowed to be washed away by rains, and greatly re- 
duced in value by careless nianagviiKnt. Fani.g and 
burning is practised in eveiy part oi the county, as 
an established mode of prt paruliuii for ihe first crop 
in the course. The inipleincnts ol husbandry are 
generally bad — the eommon Irish plough und har- 
rows, seldom furnished with iron tines, drawn by 
horses or mules, und in a few instances by oxen ; 
wheel carriages have becoi]QC|^retty common of lute. 

A considerable number of dairies are kept in the 
V^ifitty of the city of Cork, where the produce, in 
tbe‘ shape of butter and skimmed milk, finds a ready 
market. In general, the cows, which are chiefly of 
the half Holderness breed, are let out to a dair} man 
at a certain rate for each, by the year ; yet many 
fipmers conduct the business of the dairy themselves. 

Irae average number of cows in a dairy may be from 
30 to 40. A few sheep are kept on every farm, 
commonly in fetters, and upon the most worthless 
pasture. Proprietors have introduced stranger breeds, 
and find them to answer ; but sheep can never be- 
come an object of importance in a district where 
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rorl[. farrtiB ore The rcntd of the coubty eom- 

a greet variety of rotea; the mouiuaini.us 
•lUntal. tracts benig, valued so low as 6d. j^er 

acre, OTO the knd neat the prlocipal towna as high 
as L. 4- Towrtsend thinks that 30s. per English 
acre may be the average rent of the whole, which is 
probably much cbc(ve tru^. 

l itiies. Tithes, of vifhlch ii|||hcon8iderable part are lay pro- 
perty, are g9Dn»]ly|bd by a composition with the 
fanners, usuf^^Wdo is to have them valued 
before harvest, Snd to'^point days of meeting with 
the parishioners for the purpose of . letting lliom. 
Small tithc^, or (as they are commonly called) small 
dues, viz. those of wool, lambs, &c. ate for the most 
part relinquished. FJax^ cultivated to some e;xtent 
only in the south-west quarter, is commonly rated 
at 4s. per peck of the seed sown. The rates of 
valuation vary, according to circutnstancos and si- 
tuation, from ft. to M'S. per acre for potatoes; from 
(Is. to I2s. for wheat and barley; and from 3s. to 
6 s. for hay and oats. The revenue of the Bishop of 
('loyne ia derived from land and titlies; that of 
Cork almost entirely from land ; and the amount 
of both fluctuate accordingly. The patronage of 
these sees is very consideruble, nearly all the livings 
being in the gift of the bishops ; and some of these 
livings, especially in the diocese of Cloyne, are of 
grea<^ value, many of the benefices being composed 
of the union of contiguous parishes. A great num- 
ber of the parishes are without churches, and many 
more without glebe houses. 

The principal manufactures are sail cloth, duck, 
Mirct.. canvass, and drilling ; osnaburgs for Negro cloth- 
ing ; coarse woollens ; spirits at several large dis- 
tilleries in Cork ; and gunpowder in the neighbour- 
hood of the same city, — the only manufactory of that 
article in Ireland, and it belongs to government. 

Towns. q'litj chief towns are Cork, Kinsale, Yougfiall, 
Baiidon, bkibbereen, Cloghnakilty, Mallow, and 
lerinoy. Of these Cork, the second city in the 
loiand, is by fur the most considerable. Tlie old 
city stood upon an islar.d formed by the river Lee, 
which divides into two branches above the town, and 
unites again a little below it, embracing a consider- 
able extent of low ground, subject to ^eauent inun- 
dations from high tides and floods. Besides the two 
mam channels, several small branches of the river 
intersected this marsh, flowing through many of the 
streets, and giving it a striking resemblance to some 
of the Diltclj towns. These have been arched over. 
The main diannels are crossed by several bridges ; 
and the principal the town is now on the 

south bank of the On the nohh>eust side of 

the city stand the ban'acks, capable of copjbaining 
four regiments of infantry and a thousaxid fimso. 
The streets of the old town arc commonly very 
narrow and dirty ; in soiiie of the lanes two persons 
cannot walk abreast. Yet these miserd>le alleys, 
the receptacles of every kind of filth, arc crov^j^ed 
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with inhabitants. On the tvest of the town there ia Cork, 
a very fine walk of about a mile, called the Mardykc ' 

Walk, considerably raised above the level of the ad- 
joining fields, and planted on each side with elms. 

The corporation, under a charter of Charles 1., con- 
sists of a mayor, two sherifis, a recorder, several 
aldermen, and an unlimited number of freemen. 

Cork conUpuB all those establishments for the dis- 
eased, the poor, and the guilty, and for relijii^ion, 
education, and amusement, which are usually found 
in large oities, with foundling hospitals both for Pro- 
testants and Catholics. The Cor/^ InUihdion for 
the application of science to the common purposes 
of life, has been incorporated by charter ; and under 
its auspices, lectures are delivered on Chemistry, Bo- 
tany, and Agriculture. Cork harbour, about eight Cork Hut 
miles below the town, is the principal naval station 
in Ireland, and is also a plgce of rendezvous for 
fleets bound to the West In^es. Vessels of ISO 
tons go op to the city, but larger ships lie at Pas* 
sagCf, a few miles lower down. .Between the Kdty 
and the sea tliei-e are several islands, on of 
which, called the Great Island, is the town of 
Cove. The harbour has been fortified at a great 
cx pence, and is capable of containing an immense 
navy. Cork carries on a very extensive trade, par- 
ticularly in provisions, large quantities of which are 
required for the ships of war that frequent the har- 
bour,^ and by the West India fleets, which sometimes 
remain here several weeks either wind-bound or 
waiting for convoy. All the linens and woollen 
gooft from the southern districts, intended for a 
foreign market, are shipped here, and large quan- 
tities of spirits are sent from the distilleries to Eng- 
land. About 10. 600 oxen, 6000 cows, and 50,000 
hogs, are said to have been slaughtered here minualiv, 
but the numbers are liable to great fluctuation. In 
1807 only 3()00 head of cattle were slaughtered. 

In the provision trade Dublin seems to be gaining 
both on Cork and Limerick. Com, butter, tallow, 
and hides, are exported to a considerable amount. 

According to Beaufort, the population of this Population, 
county, in 1792, was 4l6,obo, in which the Catholics 
were to the Protestants in the city of Cork as 4j 
to one, and in the rest of the county as 12 to one. 
Newenhani estimates the population, in 1811, at 
675,364, and, taking the same proportion of 12 to 
one for the county, gives the Catholic population 
of the towns as six to one. The Irish language is 
used almost exclusively by the lower orders; in some 
of the best cultivated districts few of the people can 
speak any other. Cork sends eight members to the Rcprt^cn- 
House of Commons, of whh^ two are for the county, 
two for the city, and one for each of the boroughs 
of Youghall, Bandon Bridge, Kinsale, and Mallow. 

See Smith’s Natural and CivU History ^ CorL 

Wakefield’s Statistical and Political Account of Ire- 
land.—Townsend's Statistical Survey Corky and 
Maaon’s Parochial Survey qf Iretana. (a.) 
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CORN LAWS AND TRADE. 


HiSTOBicAL Sketch os' the Cohn Laws. 

History of It hos been the fault of all governments, in every 
tlie age of the world, to interfere too much with the 

Com Laws, affairs of their subjects. The idea that certain 
branches of commerce were particularly advantage- 
ous to society, thougl) they might be ruinous to an 
individual who should attempt to carry them on; 
and that other branches, which might be profitable 
to individuals, were not unfrequently inconsistent 
with the general advantage, has been almost univer- 
sally prevalent. On a first view, this opinion, though 
essentially erroneous, seems sufficiently plausible. 
Many of the pursuits of individuals apparently con- 
duce very little, and may sometimes even seem 
hostile, to the interest of the whole ; and hence we 
are naturally enough led to infer, that the general 
advantage would be best consulted by prohibiting 
such pursuits or employments. In nothing, how- 
ever, has this notion of the propriety of restricting 
and directing the operations of industry and the in- 
vestment of capital been so apparent, as in the regu- 
lations framed respecting the trade in corn. This, 
indeed, is only what might have been expected. To 
secure an adequate supply of food, and to avoid the 
pressure of famine and scarcity, must always be an 
object of the first importance with the legislators of 
every country ; and while the efficacy of the restric- 
tive system is unquestioned, it is here it will be 
chiefly called into action. 

But, when legislators abandon the principle of free 
competition, and imagine they con factitiously give 
a more advantageous direction to the national indus- 
try, their accustomed habits, and their situation in 
life, will have n very powerful effect in determining 
the nature of the regulations tliey adopt. Agricul- 
turists raise corn for sale as well us for their domes- 
tic consumption ; and as it is natural that landlords 
and farmers should endeavour to obtain a high price 
for their produce, wliere their voice predominates in 
the legislature of o country placed under the re- 
strictive system, it is but reasonable to presume, that 
the regulations respecting the corn trhdc will be iram- 
cd rather with a design to enhance than to lower its 
price. Whether they have had that effect is an en- 
tirely different, and often a very delicate inquir}' ; 
but unless there is pretty explicit evidence to the 
contrary, it is not easy to imagine, that agriculturists, 
or those supported by agriculture, would give their 
consent to any law which they conceived had for its 
object to lower the exchangeable value of agricultu- 
ral produce. Oti the other hand, where t'% legisla- 
ture of a country is either principally composed of 
merchants, manufacturers, or of capitalists depend- 
ing on the profits of stock, as was formerly tlie cose 
in Holland ; or, where the legislature is chiefly in- 
fluenced by them, it is nearly certain it will not inten- 
tionally adopt any measure which may have for its 


object to raise the value of the produCfe of the farmer, i listory of 
When the value of agricuJtuM producers low, a the 
manufacturer will be able toe^iangie hSl^xommodi- 
ties ibr a comparatively larger quantify than he 
could possibly do after its value had been enhon- 
ced by legislative enactments. How then is it to 
be expected he shouhl ever consent to any mea- 
sure, if he judged it had the least tendency to raise 
prices ? 

Throughout the principal Continental States, the 
regulations affecting the com trade Inive been 
framed chiefly with a view to keep down the j)ncc of 
conn This fact, however, is perfectly consistent 
with the principles vve have just laid down. After 
the feudal system had lost its energy, and after the 
power of the great barons Jiad been weakened by the 
rise of cities, and the consolidation of the royal au- 
thority, monurchs were enabled to take such mea- 
sures os appeared best calculated to benefit the low- 
er classes of their subjects, which it was then their 
object to exalt, by reducing the exchangeable value 
of raw produce. Of these measures, none seems 
more natural, nor better ciilcuiated to effect its ob- 
ject, than the imposing of restrictions on exportation. 

If a nation raises move corn than is required for its 
borne consumption, the first consequence of a prohi- 
bition against its export will undoubtedly be to lower 
its value. It is certain, indeed, that this effect will very 
soon cease ; but, in early ages, men seldom attend to 
prospective considerations, and it is not a very cosy 
matter, even now, to convince the bulk of mankind, that 
the' granting liberty to send abroad the necessaries of 
life really lowers their price in the home market. To 
be able satisfactorily to demonstrate this principle, 
requires a considerable acquaintance wdtli political 
economy,— a science altogether unknown, wJicn the 
laws regulating the corn trade were first framed 
in the European commonwealth. With a view still 
farther to reduce the price of corn, a perfect free- 
dom of importation was very generally allowed ; and, 
in periods of scarcity, bounties, or premiums, over 
and above the market price, were sometimes given 
by Uie state to the inipoi Lct. 

In this country, an opposite course has been pur- 
sued. The progress of society and government has 
been such, tliat the Lords itf|||rCommoD6, the first 
depej^ing entirely, and th^atter principally, on 
agri^^itlure, have attained great power and influence ; 

cannot be surprised at their having gene- 
rally exerted It to increase, not to lower, the price 
of corn. 

Restrictions on exportation, without being in the 
lea^ advantageous to the consumers of raw produce, 
are'eminently hurtful to agriculturists. While they 
exist, no market can be found for that excess of pro- 
duce which on agricultural country generally has to 
dispose of in favourable seasons. Farmers arc not, 

Uierefore^ stimulated to exertion, because, in a coun- 
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History of try tlius situated, a luxuriant crop, by its causing a 
great fall of price, is nearly as prejudicial to them 
a scarcity ; which, indeed, by its lessening the 
quantity sown next year, it seldom fails to induce. 
In most countries, however, these very simple con- 
^ siderations have been overlooked, and the export of 
corn, unless in years of extreme plenty, has been 
forbidde/i under the severest penalties. In the reigns 
immodiatqkr succeeding the conquest, tliis was the 
case in England; but. in 1436, in the reign of Henry 
Statute of yj^ passed permitting export without li- 

p^T- whenever the price of wJicat did not exceed 

por^^ 6s. 8d. (equal in amount of pure silver to 128. 10|d. 

present money) per quarter, and barley 38. 4d. In 
this act it is stated, that the previous regulations had 
obliged farmers to sell their corn at low prices, to 
the great prejudice of the m hole kingdom. But, in 
addition to the reason here assigned for this import- 
ant measure, we may observe, that, for a considerable 
time posterior to the conquest, rents were paid in 
kind, and the high or low price of law produce could 
not, tlierefore, be reckoned a matter of so much im- 
portance to landlords, as it became after money rents 
were generally introduced. In Henry I.^s time, 
the rents of the Crown lands were paid in corn 
and other consumable commodities, and were only 
converted into pecuniary payments, in consequence 
rf the great complaints made by the tenants of the 
inconveniences they sufFered in bringing necessaries 
for the king’s household from distant parts of the 
kingdom. (Eden’s Inquiry into the Slate of the 
Foovy Vol. 1. p, 55.) , The same causes would 
doubtless affect, though in a less degree, the tenants 
of the great barons ; and, when once money rents 
had been introduced, it was for the advantage of the 
proprietors that the obstacles tending to keep the 
price of corn from rising should be removed. A 
more favovirable opportunity could not have been 
found to break down these restraints. Henry, weak 
and irresolute, with a disputed title to the throne, 
and a powerful competitor, could not, had he been 
80 disposed, liave made any effectual opposition to 
the change of the system on which the corn trade 
had previously been conducted. 

At the time when tliis act was passed, the prices 
of corn were exposed to fluctuations of which we can 
now form a very inadequate conception ; and hence 
it is not easy to determine whether the exportation 
price of 66. 8d. was above or below the medium 
price. While the trade of corn merchiuits and corn fac- 
tors was unknown, or \\ Iiile it laboured under degrad- 
ing restrictions, veyjjittle providence was exercised 


in t)h€ distribution of the crops, and the superfluous Hbio^ of 
produce bf one year scarcely ever compensated for a - 
deficiency in the crop of the next. “ Purchasers,” ^ 
says Sir F. M. Eden, who only looked to their im- 
mediate* wants, having corn cheap, were naturally 
wasteful and improvident in the consumption ; the 
price, therefore, almost invariably rose as the year 
advanced, and was frequently at on enormous height- 
just before harvest; and, before a fresh supply could 
be obtained, the stock of the preceding year was 
often entirely exhausted.” (Inquiry into the State of 
the Poort Vol. I. p. 1 8.) Of tliis Sir Frederick lias col- 
lc*cted many instances ; and he conjectures, seeming- 
ly with great probability, that the enthusiastic joy 
with wliich the rustic feast of liarvcst-hoine was an- 
ciently celebrated, arose chiefly from the almost con- 
stant fall that then took place in the price of coni. 

That the act of 1436 contributed to the advantage 
of the English agriculturists cannot be doubted; 
and having experienced the benefit of legislative in- 
terference in one instiuice, they were not alow in 
again having recourse to it. Not satisfied with this 
liberty of exporting, in the following reign (1463), <=>tatutc oi 
they procured the enactment of a law prohibiting 
importation of corn from abroad, until the home price 
exceeded the price at which exportation ceased. 11’^ 
the uncertain and fluctuating policy of the times had 
permitted the proper execution of these laws, the re- 
strictive system would thus early have been perfect- 
ed, and, with the exception of the honnUjy all the re- 
finements of modern policy would have been in full 
operation. In practice, however, they’ vrere almost 
inoperative, and u long period elapsed ere the agri- 
culturists succeeded in obtaining a real monopoly of 
the home market. (Dirom’s Inquht/y p. 34.) 

Until the reign of Elizabeth, these acts nominally 
regulated the prices at which tlie export and import 
of corn might take place. In that period, however, 
the coin had not only been greatly degraded, but in 
the latter part of the 15th and in the ]6th centuries, 
the value of silver, owing to tlic discovery of the A- 
merican mines, was rapidly falling throughout Eu- 
rope. The consequent rise of prices, as it could not, 
in a nearly stationary state of society, and when ca- 
pital was but slowly accumulating, be speedily fol- 
lowed by a corresponding rise of wages, must ne- 
cessarily have been productive of much general 
distress. But neither the government nor the peo- 
ple seem to have been at all aware of this being tlic 
real cause of the rise of money prices, and of the ex- 
traordinary increase of pauperism in this interval.* 

It was not yet known that silver may fall in value, 


• In 1436 the pound Sterling contained as much pure silver as is now contained in L. 1, ISs. 9d. In 
1464 the value of the pound Sterling was reduced to L.l, lls. present money, at which sum it remaine 
stationary until 1527, vrhen it was reduced to L. 1, 78. 6|d. present money. In 1543 the previous value 
of the coin was again reduced about onc-seventh part, or to L. I, 3s. 3Jd. present money. In the ten 
subsequent to this era, the process of degradation advanced with unparalleled rapidity; the weight ot the 
coin was not only diminished, but the standard purity of the metd itself was debased, so that in 15 j 1 me 
pound Sterling onlj contained os much silver as is now contained in 4s. 7|d. In 1552, me Iwt year o e 
reign of Edward VI. the standard was again restored to its former purity ; but the weight of the com, ana 
consequently the quantity of pure silver which it contained, was at the same time reduced about 
below its weight in 1543, and hence the value of a pound Sterling in 1552 corresponded to Os. 
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lliitory of and that thia &W must always be attended by a pro- 
portionate rise in the money ^ce of the commodiiies 
^ which it is exchungtd* Instead, therefore, of 

ascribing the enhancement of pricis to tlie degrada- 
tion of the coin^ or to the greater plenty or gold and 
silver, it was universally alhrined to be owing to the 
deca\j qf fittdge, and to the improper practices of corn- 
merchants; and many no^ obsolete statutes for the 
improvement of tillage, and tlie laws against engros- 
sing, forestalling, «!tc. owe their origin to the aosurd 
attempts then made to lower the price of corn. 

That the complaints respecting the decay of til- 
lage were very ill-founded, appears pretty evident. 
The great foreign demand for English a\ooI; the ex- 
port of which was not then prohibited, had caused 
the consolidation of some small farms and the tnore 
general introduction of enclosures. Hut this fact| 
so far from being any proof of this decay, affords sa- 
tisfactory evidence of the accumulation of capital, 
and shows that some improvement had already taken 
place in ugricjlture. * Tlie increahc in the size of 
farms is, no doubt, always disagreeable to the lower 
classes; and being then attended with a great rise of 
prunes, raised the popular indignation to such a pitch, 
that, in the reign of Edward Vi. the greater part of 
the inclosures were violently demolished. As might 
have been foreseen, the statutes directing the exten- 
sion of tillage effected nothing; unfortunately, how- 
ever, the statutes against engrossing were not quite 
so inefficient. 

Statutes a- By the statute 5th and Cth of Edward VI. cap. 
gainst Fore - 1 it was enacted, That wlioever should buy any 
corn or grain, with intent to sell it again, should be 
^ reputed an unlawful engrosser, and should, for the 
first fault, suffer two months imprisonment, and for- 
feit the value of the corn ; for the second suffer six 
mouths imprisonment, and forfeit double the value ; 
and for the third, be set in the pillory, suffer im- 


prisonment during the King's pICA6ufe,'{tnd forfeit all History of 
hra goods and chattels. And by the same law no 
person couM transport corn from one pari to another, ^ 
without a licence, asceriaining his qu iliflcittions as a 
man of probity and fair dealing. Neither could corn 
be purchased to be laid up in granaries for home 
sale, until the quarter of wheat way" at or under 
6s. 8d. and oats at 12s. money ol‘ the tiine. ^ By the 
same statute, the authority of three Justices of the 
Peace was necessary in order to grant it licence ; 
and even this restraint, not being thouglu sufficient, 
by a statute of Elizabeth, the privih'gc of granting 
it was coudned to the quarter- sessions. 

That very little opposition should have been made 
by the landed interest to the laws restricting the 
freedom of the internal corn trade, does not appear 
very 6urp^i^ing. Before the principles of trade were 
properly understood, it was extremely natural for 
landlords and farmers to conclude, that they would 
be able to sell their produce directly to the con- 
sumers, on fully more advaniutreous terms than if 
they transacted with tliein through the medium of 
a third party. Forgetting that these profits were 
but a fair remuneration for the capital which had 
been invested in the most important of ail emjiloy- 
nients, that of distributing the supply of food equally 
throughout the year, and according to the effective 
demand, the farmers considered the whole of the 
profits of the corn-mereliants to have been acquired 
from the consumers at ihcir expence ; and of course 
could not feel any great repugnance to the virtual 
annihilation of the trade of the dealer. 

But, as society improved, aud as tlic principles 
of commerce were better understood, the bad effects 
of these laws became apparent. The statute of 
1348 was considerably modified in 16'24, and at last, 
by the 1.5th of Charles 11. cap. 7, the engrobsiiig or 
buying of corn, in order to sell it again, as long as 


present money. Since that period the standard has undergone almost no variation, cither as to wei'dit or 
purity. 

It therefore appears, that between 1527 and 1.5.52, the value of the pound Sterling was reduced from 
L. 1, 7s. 6 Jd. to L. 1 , Os. 6|d. or about one-fourth pan ; and this degradation of the value of the coin, ac- 
companied as it was by an extraordinary lall in the value of the precious metals thcmsilves, leaves us at no loss 
to account for the distress with which the people of Ertgland were then assailed, and for the universal complaints 
of a rise of pnccs. The dissolution of the monasteries by Henry VJIJ, in 1536 and 1538 has commonly 
been considered as the cause of the institution of a legal provision for the support of the poor in England ; 
but that this waft really a consequence of the misery of the lower classes, caused by a degradation and fall 
in the value of money, seems abundantly certain. The principal real grievance at this time,'* says Mr 
John Smith {Memoirs of IVool^ 8vo od. Vol. U p. 88)> when adverting to some riots and complaints caus- 
ed by the high prices in 1550, ** of the poorer manufacturers, they do not appear to'ld^e been sensible of, 
and historians have since overlooked it, was the state of The debasement of the coin, which was 

now of several years standing, had undoubtedly given a^Hpinal advance to all thinp vendible; and, 
though perhaps to wages too, yet probably nothing near in^^^ortion to the diderence or the coin. And, 
at tbe money in which they were paid, not containing ns much silver as it did before, would not purchase 
the some (quantity of the necessaries of Jife it was wont to do; that, in course, must have bore hard upon 
the lower sort of people especially, who had every thing tohuy and nothing to sell, except their labour.” 
lilis^idea has been borrowed, and illustrated in an article of^onsiderable merit, published ih the 22(1 volume 
ofili^lE(linbui^]iRevim. 

* In 1555 an act was passed, restraining the number of sheep to be kept in one flock to 2000. It is 
mentioned in that act, that some proprietors hud then flocks of 24,000 sltOep. Anderson states, that in 
1551 no fewer than 6U ships sailed from Southampton for the Netherlands, loaded with wool. History of 
Commerety Vol. IL p. fip. 
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History of tke price of wheat did not exceed 48s. the quartiT, 
the declared lawful to all persons^ not being fore- 

gin thtitis, not seHing again in the same mar- 

itet within three months ; an act, as Dr Smith has 
jOstly observed, which, with all its imperfection??, 
has contributed more, both to the plentiful supply of 
Mie home murlMit, and to the incrc^e of tillage, than 
any other law in the statute book. 

The aOtg,of HenrV VI. regulating the export prices 
of corn agido renewed, but without any varia- 
tion in the r^gs, in the reign of Philip and Mary. 
As the cojn^ov^ver, had, in the interim, been 
greatly degraded, df course exportation could not 
now take place, until the price had really fallen 
much lower than the price of 1436. This act, like 
that against engrossing, was no doubt framed with a 
view of reducing the rising money price of com, and 
of quieting the discontent then prevalent among the 
labouring classes ; although, by shackling and dis- 
couraging cultivation, its real effects must have been 
extremely different. 

SLiuiUfs of I" 150*2 the prices at which exportation might 
.uul take place, were extended to I Os. j)rr quarter for 
wheat, and 6s. 8d. for barley and malt. This scale, 
however, was soon after abandoned; and in 1570 it 
was enacted, That corn might be exported from 
particular districts : wheat paying a duty of Is. 
and other grain of 8d. prr quarter, whenever no 
proiiibition to the contrary had been issued by go- 
vernment : And that the Lord Presidents, and coun- 
cils for shires, and the Justices of Assize, at their 
different sessions, should consult with the respectable 
inhabitants of the counties, and determine whether 
any exportation could with [iropriety be allowed. 

The curious provisions ol’ tins act, whereby corn 
might be exported from one part of the country, at 
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the same time that its exportation was prohibited in Hiatory of 
another, arose from ^|Lextreine inequality of the 
then prices. At this^Br roads were scarcely form- 
ed ; and as there hardly existed any communication ^ 
betwccMi distant parts of the kingdom, the prices in 
the diderent conntieB bore no proportion to each 
other, or to the price in London. England was 
then in the same situatiem as Spain in the present 
day. A particular province might be atHicted with 
scarcity, without being able to derive any assistance 
from the superfluous ])roduce of its neighbours. Hut 
the complex nature of the regulations prevented their 
being properly executed ; and they were again su- 
perseded by a frcbli law (35th Eliz. c 7), permitting 
export, on paying a duty of 2s. for wheat, and Is. 

4d. on all other bpecics of corn, whenever the price 
of wheat did not oxcicd UOs^per quarter, and barley 
and malt 12s. riiis act did considerable service to 
agriculture, by repealing several absurd statutes for 
the promoting of tillage, and against the enlarge- 
ment of farms. 

It deserves to be remarked, that the check given Origin oi 
to cultivation by the injudicious imposition of heavy the Poor 
duties on the export of corn, and still more, the ra- 
pid depreciation of the value of money in the reign 
of Elizabeth, caused an astonishing rise in the price 
of eouiinoditics. A conteiniwrary author, quoted by 
Mr lluine, estimates this rise in the 20 or 30 years 
previous to 1581, at no less than 50 per cent.; but 
as wages could not increase in proportion, pauperism 
became very general ; and tliis circumstance, com- 
bined will) the excessively high prices of 1596, 

1597, and 1598, occasioned the enactment of the 
famous statute of 1601, which Jius served as a basis 
to the whole of the present English system for sup- 
porting and managing the poor. * 


* The contemporary author quoted by Mr Hume (Hut. of Englandy Vol. V. p. 485), and by Sir F. M, 
Eden [State of the Poor^ Vol. 1. p, 1 19), says, that, in 1581, it required L. 200 to keep as good a house as 
might ha^bjen kept 16 years before for 200 marks, or L. 133, 6s. 8d, — “ Cannot you remember,'' says he, 

^at wiMin these 30 years I could, in this town, buy the best pig or goose 1 could lay niy hands on for 
4(L, which now costeth 12d. ; a good capon for 3d. or 4d. ; a chicken for a Id. ; a hen for 2d., d:c. Now 
a payre of slioocs costs 12d. ; yet in my lime I have bought a belter for 6d.” — Latimer, in his Sermons, 
ascribes this increase of price to landlords raising their rents. Notwithstanding," says he, God doth 
send us plentifully tiie fruits of the earth mercifully according to our desertes, these rich men cnusetli 
Bucli dearth, that poore men, which live of their labour, cannot with the sweat of their face have a living, 
all kindc of victuals is so dear.’* — A variety of passages to the same import may be found in other con- 
temporary authors quoted by Sir F. M. Eden, and by Mr Smith in his Memoirs of Wool. ^ . 

I'iiis extraordinary advance of prices, caused partly by the degradation of the coin, but more by:|2ic 
fall of the exchangeable value of the precious metals themselves, as it must have very far exceeded the rate at 
which capital, and C4||||yequently the demand for labour, was then increasing, would, even on the supposi- 
tion that wages had beep left to find their own level, and to be adjusted on tlie principles of fair competi- 
tion, have been attended with a very great ^w^rioratioD in the circumstances of the labouring classes. 
But positive enactments were framed to pre'Wlt their increase ; and while the money price of all sorts of 
commodities was advancing with unprecedented rapidity, wages were violently kept down to very near 
their former level. 

By the statute 11th Henry VIL c. 22, regulating the wages of labour, a conmion labourer was allowed 
4d. per diem, from Easter to Michaelmas; and taking the avereme prices of wlieat, rye, and barley at 
that period at fis. 8d. 4s. and 3s. per quarter, respectively, it wfii follow that a labourer who had 4d. a 
day, could earn a quarter of whgat by twenty days labour, a quarter of rye by twelve days labour, and a 
quarter of barley by laine days labour. 

But in the latter ptrt of the reign of Queen Elizabeth, the labourcFs si^ation was very different. The 
prices of corn may be supposed to have nearly corresponded with the rates at which exportation wasuL 



34S leeSK LAWS mu>£. 


fiiMry of No altomtimi Mm made tti the amount of the du- 
ties payaUe ob the «xpoi|||||||orD, during the paMc 
CoBi L»wi.^ Jamc* L ; but tNl|Rce8 at which exporta- 

tion might take place, were, after some trifling al- 
teration in l6b4, flxed in at the high rate of 
dSs. the quarlir for wheat, and lOs. the quarter for 
malt aM barley. In this and the preceding reigns, 
and for a considerable titae afterwards, the importa- 
tion of corn continued unrestrictod ; and notwith- 
standing the improvement of agriculture, the nation 
was then partially dependent for supplies of food on 
the trade with the Baltic and oilier countries. 

During the agitations of Uie civil wars, the people 
of England, intensely occupied in endeuvouring to 
throw oiF, or at least to restrict and modify the royal 
authority, paid no regard to tlie corn trade. But 
this inattention docs not seem to have been attend- 
ed with any bad effects. The li'gh prices of that 
turbulent period, if they were not altogether caused 
by a fall in the value of the coin, which, previous to 


the recoinage oi^er Cromwell^ i^,,|ieen very mmch History of 
clipped and del^ie4i were mosl j^bably owjnei; to 
the interruptioDi then thrown in uie way of agrn^- 
tural labour. 

On the restoration of Charles II. in iGflO, an act statute of 
was passed, permitting the export of corn on the regu- 
saine terms with other commodities. on wliich dutiefe^^^^"'^'.''’'' 
w'cre payable, whenever tlie price of wheat did 
exceed 40s. jjtr quarter, barley and nuJt 20s. and 
oats l6s.^ But as by this Jaw a duty ,^f 206. was 
exigible from every quarter of wheiMexported, and 
from other grain in proportloiK it mliy amounted 
to a prohibition ; and neither me agriculturists nor 
the revenue derived any advantage from the extent 
to which exportation was permitted, although both 
must have been somewhat benefited by the high duties 
it imposed on importation. 

Mr Dirom*B opinion that tlie prohibitory duties 
on exportation were the chief causes of the higli 
prices of this and the i^voo JoUovoing seasons, seems 


lowed by statute Eliz. c. 7, that is, wlieat probably averaged 20 b. a quarter, rye 13s. 4d. and barlei 
128. It appears, however, from the determination of the Justices of the East Riding of Yorkshire, in the 
same year, that the wages of :i common labourer, without meat or drink, were limited to Jive pence a day 
from the Ist Murcli to the Eeast of all Saints. Consu(|uently, a common labourer could not, ija4;hc latter 
part of the reign of Queen Elizabeth, earn a quarter of wheat by less than 48 days labour, a quarter of 
rye in less than 32 days, nor a quarter of hurley in less than 28]' days. If barley was his common sus- 
tenance, he could have earned three times as much in 14f).5 as in 15()3 ; of rye 2| as much; and of 
wheat 2#. As far, therefore, us the necessaries of life were concerned, the t^ituation of the labourer w’as 
net one half so advantageous in 1593 as it had been in 1495. (Edinburgh Revicivy Vol. XXII. p. 195.) 

This extraordinary rise in the price of provisions, attended us it was by no proportionable rise in the 
price of labour, was the real cause of the instituting of poor-rates. In the long interval betwepn 137() 
and 1530, it does not appear that any statute was passed which had a direct reference to the mainte- 
naijce of vagrants or beggars. At the latter era, however, when the prices of all sorts of commodities be- 
gan suddenly to rise, pauperism became very prevalent, and engaged a considerable portion of the attention 
of the legislature. 

The following extract from Dr Burn's Justice of Peace (Vol. III. p. 6O8), shows, in a very distinct man- 
ner, the various steps by which the compulsory maintenance w^as established in England ; By 22d Henry 
VIll. c. 12i the Justices were to distribute themselves into several divisions; within which divisions re- 
spectively they might license persons to beg. By 27tli Henry VIIT. c. 25, the several hund^ds, towns 
corporate, parishes, or hamlets, were required to sustain the poor with such charitable vohintW^ as 
that none of them might, of necessity, be compelled to go openly in beggingv ou pain that every person 
imdEing default should forfeit 20s. a month. And the church-wardens, or other substantial inhabitants, 
were to make collections for them with boxes on Sundays, and otherwise by their discretions. And the 
minister was to take all opfiortunitics to stir up and exhort the people to be liberal and bountiful. By the 
1st Edward VI. c. 3, houses were to he provided for them by the devotion of good people, and materials 
to set them at work ; and the minister, after the gospel every Sunday, was specially to exhort the parishioners 
to a liberal contribution. By the 5th and 6th Eaw^ard Vl. c. 2, the collectors of the poor, on a certain 
Sunday in every year, immediately after divine service, were to take doivn in ivriting what every person was 
willing to give weekly, for the ensuing year; and if any should be obstinate and refuse to give, the minister 
was gently to exhort him; if he still refused, the minister was to certify such refusal tu;1he bishop of the dio- 
cese, and the bishop was to send for him, to induce and perstu^ him by charitable ways and means, and so ac- 
cording to his discretion to take order for the rejorination By the 5th Elizabeth, c. 3, if he stood out 

agamst the bishop's exhortation, the bishop was to certify i^lRuune to the Justices in sessions, and bind him 
oiet to appear there ; and the Justices at the said sessions were again gently to move and persuade him ; and, 
finally, if he would not be persuaded, tl kt\ they were to assess him in what they thought reasonable towards 
the relief of thfi'^poor ; and, in case of refusal, w'ere to commit bim till paid. By l4th Elizabeth, c. 5, power 
was given to tU Justices to lay a general assesment, and this hath continued ever since ; for the statute of 
the isi Elizabeth,^ c. 2, is only a re-enaoting of former provisions, with some additional alterations." 

In a tract published in the author dwells with great earnestness on the extreme dearth of victuals. 
They were grown more dear in price, he affirms, in tlie six years foregoing, than in the twenty years before.-— 
See Memoirs of Wool, Vol. I. p. 128. The fall in tiie Value of gold and sflveri caused by the discovery of 
the American mines, seems to Uve ceased about 1630 or 1 640. 

1 



liiBteyyof entirely destitute bf foundatldm Tlie law against 
exportation could not certainly rafAe the prices of the 
in which it was framiedy and this hi^ price, as 
far as it was not caused by a deficiency in the crop, 
or by any fluctuation in the value of the coin, was 
unquestionably owing, not to the duties on exporta- 
tion, but to tlie exorbitancy of those on impoiialion^ 
which had realfy secured a monopoly of the home 
market to the agriculturists. 

Tins vie# of the matter appears to havO been the 
same with thatfivhich had occurred to Parliament; 
and in 1663 tnc high duties bn importation were 
again taken oH’, and an ac/ valorem duty of 9 per cent. 
imposed in tfteir steiKl. At the same time, the ex- 
portation price of wheat was extended to 48s. per 
quarter, chargeable with a duty of 5s. 4d. and other 
grain in proportion. 

wr.iL -»f 'pj,ig jjct, however, by permitting the import of 
foreign grain on paying n moderate duty, not being 
reckoned sufficiently advantageous to the landhold- 
ers, a more decided step was subsequently taken, 
and in 167 O exportation prices wxtc extended to 
/}3s. 4d. per quarter for wheat, and other grain in 
])roportion, while import duties, amounting to a com- 
plete prohibition, were im[)08ed on foreign wheat till 
the home price reached 58s. 4d, and between that 
price and '80s. a duty of 8s. was exigible. But this 
though extremely favourable to the agricultur- 
ists, by whom indeed it had been framed, did not 
perfectly correspond with their wishes. The neces- 
sities of the Crown had still caused the continuance 
of the impolitic duties on exportation, and the pro- 
hibition of importation was rt'ndered to a certain 
extent nugatory, by tlie want of any proper and 
settled method for ascertaining prices. Groundless 
complaints of the decay of agriculture, and of the 
evils of foreign competition, were therefore conti- 
nued, and gave occasion to the act of 1685, design- 
ed more effectually to check the import of corn 
from abroad, by securing correct returns of the 


prices. 

oi:ii(v Act. liave now reached a period no less memor- 

able In tlic economical, than in the political history of 
Great'Britain. The era of the granting of a bounty 
on the export of corn, and of the establishment of 
our civil liberties, is the same. The Prince of 
Orange could not, had he been so inclined, have 
opposed any obstacles to the wishes of the land- 
ed interest, who then constituted the immense 
majorit}' of Parliament, on this particular sub- 
ject. Whether or not the court really approved 
of this measure, cann<^ now be asceijaincd ; but 
whatever miglit havo' bfcen William's private senti- 
ments, it was necessary for him to give way,Jto;|the 
inclinations of the men who had so lately rai8i^''^m 
to a throne, and on whose assistance he was cli^y 
to depend, in prosecuting his war against France. 
The bounty payable under the act 1st William and 
Mary, c. 12, amounted to 58. for every quarter of 
wheat exported, while the price continued at or be- 
low 48s. ; 2s. 6d. for every porter of barley or malt, 


while their price did not exceed 248. ; and fls. €d. History of 
for every quarter of ry^ypfwhcn tlie price did not ex- 
ceed 328. 

A still more essential advantage was shortly after 
conferred on agriculture, by the^ct llth and 12th 
William III. cap. 20, which repealed^ all the pre- 
vious duties on corn exsorted, and prevented the 
operation of the bounty nwm being in the slightest 
degree counteracted. 

No alteration having been made in the prices and 
duties regulating the importation of fore%n corn, as 
fixed by the act of 1670 ; and tlie duties being rigor- 
ously exacted, the act repealing the duties on expor- 
tation completed the restrictive system. Every part 
of this complex machine was now in operation; 
and while no foreigner was allowed to contend witJi 
our own home growers, the libcTallty of the state 
enabled them to contend with foreigners, even when 
the price of corn in Great Britain was considerably 
higher than its price abroad ! 

The policy adopted in Scotland, respecting the Scottisli 
trade in corn, had been nearly the same with that of haw.,. 
England. Jh-evious to 166‘8, the importation of 
corn into this kingdom was permitted without limi- 
tation or duties (Dirom, p. hi) ; but in that year it 
was loaded with an ad valorem duty of about 40 
per cent. ; while its free export was allowed, on 
payment of a trifling duty, until the prices ex- 
ceeded those mentioned below.* This duty was 
afterwards relinquished, and a bounty granted by 
the statute William, Par. 1. c. 32. At length, by 
the Treaty of Union, the corn laws of both kingdoms 
were incorporated, and it was settled, that the 
allowances, encouragements, and drawbacks, prohi* 
bitions, restrictions, and regulations of trade, and 
the customs and duties on import and export, settled 
in England when the union commences, shall, from 
and after the union, take place throughout the whole 
United Kingdom.” Oats not having been mention- 
ed English statute granting the bounty, it was 
liere^eclared, that whenever oats did not exceed 
the price of 15s. sterling per quarter, there should 
he paid a bounty of 28. 6d. for every quarter of oat- 
meal imported. 

Wliatever may have been the ultimate consequen- Kfitets of 
ces of the bounty act, there can be no doubt it was fiiu Bounty 
framed with a view to enhxmce the value of corn, 

In the preamble to this celebrated statute, it is 
stated, that the exportation of corn and grain 
into foreign parts, xnhen the price thereof is at a low 
rate in this kingdom^ liath been a great advantage, 
not only to the owners of land, but to the trade of 
this kingdom in general.” It would, indeed, be ex- 
tremely Absurd to suppose that the landed interest 
should have unanimously and earnestly urged the 
cnactnSbht of a law, if it had been imagined to have 
any tendency to lower the exchangeable value of 
agricultural produce. 

Tliat the bounty had in fact no such tendency, 
we shall afterwards endeavour to show, but at pre- 
sent we shall only offer a few observations, explana- 


• Wbeat L. 12 Scots per boll; bear and barley L. S do. ; oats and pease 8 merks. 
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History of tory of the, firfl in the price of corn, posterioj^ to 
whtehhtts, as it appears to us, without any 
aufficient reteon, been ascribed to the oi^eration of 
t^e bounty. 

It 16 obvibusi thlfit no certain conclusions can ever 
be drawn aii tifljEwhether tlie real value, that is to say, 
the eac|»ence of production of any cunimodicy is di- 
minished, merely from tte fact of it^ money price 
having declined. In order to be able to form any 
accurate conclusions^ as to the rise or fall of the real 
price of co^ncxit^es, from the variations in their 
money price, . it li essential to know, not only the 
slate or the coin, as to purity or weight, but also, 
whether the value of bullion is itself stat ionary. A 
fall of raoney price will be as effectually produced 
by a rise ,|n the value of gold and silver, ns by a di- 
minution of the cost of production ; and the real 
price of a commodity may be increasing at the veiy 
time its nominal or tti6n^ price is fulling, fo 
produce this effect it is only, required, that the real 
price of bullion should increase still foster than the 
real price of the commodity with whicli it is com- 
pared. 

Vulue of 'riiat the real value of gold and silver rose rn tlie 
* early part of last century, has been iiimntained by 
jQriy panofl^r Smith, apparently on pretty good grounds. As 
lust Century, no remarkable improvements in agriculture were 
then made, either in the continent or in England, 
the expence of producing corn may be reckoned to 
have remained nearly the same, or rather to have 
increased, as the general increase of population, 
however alow, would certainly cause recourse to be 
had to inibrior soils. But, during this period, the 
money price of corn fell not only in this country, 
where a bounty was giyen on exportation, but in 
those continental kit^oms where exportation was 
prohibited. Conclusive evidence of this fact, as far 
as regards France, will be found of the 

prices of wheat, at the Paris or Kosoy market,, an- 
nexed to the very valuable work orDupre|||St 
Maur, entitled Essai sur les Monnoics^ ou Re^mons 
tur h Rapport entre f Urgent et le$ Denrees " Paris, 
1 746*. Am the table of the price of wheat at Seville, 
from to 1764 inclusive, published in the ap- 
to tka Bufthn «trongly confirms the 

reaaoinngaf Or dm show^ that prices had 

considbi^y declined Jp^.bpain, fijlKSt,^ years 
of the last contniy. . " 

The moral imp also imparted to this nbunjliiy by 
the revolution,— the ,nb<dition of ah oppressive .npid 
aibitrary exactions,— «and the number of mteSymOt 
and wealthy foreigners who , then souglit refuge rin 
B.ngland> from the persecution of intolerant and 
bigb^ goveruments, coupled the revival of 
tfpoe ana the establisluneat of the Hank in 16 ^ 4 , 
caip^ an extensipn of commerce, and a considi^^ 
jaccumulation pf ,^capital in Ecmlaiul, spbse- 
a uendy to the treaty of llyswiot. Jfjbe wars of 
odha^|eel^ but during 

the long and MCtfic/ administration of Sir Hubert 
Waipole^ the moiMie af capiul, and the improve- 
ment of every epocies of industry, though not so 
great ps Uiey afterwards became^ continued uninter- 
rupted, The rise of, the price of labour in 

Great Biitidn during tluit mtOrVail, is not tberelbrc 


inconsistent with the f^ct of an adfxooe in the value Hmoiy of 
of the precious metals, but, as Ik'ISmith has stated, 
is a natural consequence of the improving state 
tlie country, and of the increaalng demand hi- 
hour. In France, which had been cqtxqdoteiy ex- 
hausted by the rjaiiioas enterprises pf Louis XI V.^ 
and where of course the detnand/or lah^r remain- 
ed nearly stationary, wages /t7/ its the pifrice of corn 
declined. {IVefdlh (if Nation.s, I. ,513,) 

But whxtevcr^.weight may be attached to these of the 
conclusions, resneciing a general rj^ in the 
value of gold ana.sijver in the e^rly part of la&t cen- vvuiJiiiin, 
tury, there can be nq question as to the fact of a 
local rise having taken plpce in the value of the coin 
of this country, in cousequence ot the rccoinage in 
the latter part of King William's reign. Silver, at 
that period, constituted the- English standard of 
value ; and to such an extent bad jSiis currency been 
debased by clipping, filings Ac., tlwt, in 1695, the 
common price of silver buTbon w'a(^6s« 5dt per ounce, 
or Is. 5(1. above the mint pi:icc. A guinea then 
passed current for about 50^* ; and the nominal ex- 
change between London, and Holland, und Hum- 
burgh, was rather more than 25 per cent, to the pre- 
judice of the former. [Wealth of Nniion^, I. 304.) 

That this degraded state of the coin must have liacl 
the effect of raising the nominal price of efery other 
commodity as well as bullion, would baye been indis- 
putably certain, although no direct evidence of' the 
fact had been iransmitted to us. Mr L owndes, 
however, in his Report on the tlien state of the 
silver coin, particularly mentions its degradation us 
“ one grctii caune oj the raking the price noH only 
of all merchandkes^ but of every article neccuary 
Jor the sustenance of the common people to their 
great grievance,** [lAverjJuol on Coin, p. 70.) 

.And Mr Locke, in his celebrated answer to Mr 
Lowndes' proposal for lowering the stunduid of the 
com, coufirois this statement, und asserts, that the 
nominal ** price of ali. sorts provisions and com- 
modities had risen excessively" [Idem,) 

The medium rise in the nominal price of tbq^ un- 
depreciated gold coin, and of silver bullion, ‘pmm 
compared witii the clipped and degraded coiti^. a^ 
pears, ftoin the statements of Messrs Locke and 
Lowndes, to have ratlier exceeded SO per cent. And 
it is of importance to remark, tliat, in 1700, 
the year in which the new coin came into ge- 
neral circulation, the market price of corn, which had 
pi^eviously been rising, declined to very near the same 
extent. That this full may« in some degree, liave 
been owii^ a luxuriant crqpt improbable ; 

but tiie increased va^ of the circulating 
would ,of itself have speedily lowered the 
nowK^ri of corn« and every other commodity, is 
quwi^taiR* . .. 

Mr Chfii^i»nq«tb> Mr MaHhus, and other writers, 
who contend that a bounty on the exportation of corn 
Iw^a^lOndenoy to lower its price, adinittltat tlie bounty 
granted in 1^8 had no such elBict asderior to 1700 ! 

This fact ought certainly to Have stimulated these gen- 
tlemen to inquire, whether tiOthing peculiar belonged 
to that year. They sHmM have recollected, that a 
fall of nominal jwioes will be ss effectually brought 
-about by a rise in the vaXae of the currency, as by 
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History of q fall In the value of the con^moilitios for which 
It is exclian^od. If they had laqit tiiis principle in 
Lnwfi. adverted to the circunislances under which 

rocoinage of 1()9^, lh’97» Rnd KijLS took place, 
perhaps they would not have made their as^el•tiollS 
• respecting the eHects of the bounty in so very con- 
fident a manner ; and, at all events, they would not 
have adduced the fall of prices in 1700, and sub- 
sequently, as any proof of their correctness. 

We do not certainly mean to affirm that thetu//o/c 
rise of price, from 1()92 to l6‘9ii inclusive, is to bo 
ascribed to the depreciation of the currency. Un- 
doubtedly the bounty, and perhaps, too, bad seasons, 
contributed to produce this rise ; and, had there been 
no bounty, prices would, in all probability, have 
fallen still lower after the recoiiiagc. 

Ill considering the effects of i!ie bounty, it ought 
always to be recollected, that prices had been gra- 
dually falling previously to its being granted. 

From ibif) to 10'58, tlic average price of the 
Winchester quarter of middling 
wlieat wu.s . • , L. 2 7 0 

From Hi .'39 to HifJS . • . 2 (i 8 

From H)0’9 to H)78 . . • 2 8 4 

From l6*79 lf)88 . . . 1 18 4 

The bounty was given wdth the avowed intention 
of checking tliis fall, and was, in our opinion, well 
.ih uluted to accomplish its object. But, what- 
ever may liavc been its effects, it can never be as- 
signed as any cause of the full of prices between 1700 
and 174(), when that very full had begun thirty years 
before it was granted, and when prices rose in the 
first ten years of its existence. 

Ferhaps part of the fall of corn in England, sub- 
sequent to H)40, may be justly ascribed to the pro- 
hibition of the export of- wool, which, after several pre- 
vious attempts, was carried into full effect by the act 
of UiGO. The mooI formerly raised in Great Bri- 
tain having much exceeded what was required for 
our munuiactures, its price declined us soon as its 
e\port was put an end to; and, of course, some por- 
tion of the soil employed in rearing sheep would be 
brought under tillage, aiicl a greater quantity of 
good land, besides an additional capital, would be 
turned to the raising of corn. 

Although the mint price of gold had been re- 
duced by King William, it was still rated too high 
as compared with silver ; and, consequently, the cur- 
rency again became deranged. The deficiency of 
new silver coin, caused by the inducement to melt 
it down, could not be immediately expeiienccd, but 
towards tlie latter part of Queen Anne’s reign, a want 
of silver, and a considerable dilficulty in making pay- 
ments, wei'e univ(*i sally felt and complained of. As 
might have been expected, prices roscy and from 
179.9 1717> both inclusive, were mueli above the 

average of the eight preceding orofthcfollowingyears. 
'J hat this could not be an effect cf deficient crops 
is evident, from the fact of a considerable exporta- 
tion, forced, no doubt, to a certain extent, by the 
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bounty, having then taken place. The government History of 
did not iiulei d entertain any such opinion, but hav- * 
ing wisely adopted the suggestion of Sir Isaac New- 
(on, and reduced the mint value of the guinea, the 
melting and hoarding of silver ceased, and prices, as 
ill 1700. fell to their former level. 

In accounting for the low price of corn in tlie 
reigns of George I. and George II., after allowing 
for the increased value of the coin, the effects of the 
relaxation of the laws against forestallers and en- 
grossers must not be forgotten. Large capitals 
were now engaged in the corn trade, and extra- 
ordinary fluctuations in its price were thereby avoid- 
ed. liic home demand was rendered more steady 
and equal ; while the perfect security of property, 
and the greater political influence attached to landed 
possessions, naturally attracted a more than ordi- 
nary portion of the accumulating capital of the 
country towards agriculture. 

The bounty, by extending the foreign market, 
no doubt conliibuted materially to the extension 
of cultivation, although, by forcing recourse to be 
bad to worse soils in order to obtain the additional 
supplies of corn, it must have raised prices. 

In tlic period from 1740 to 1751 » the cheapest in 
last century, the bounties paid on exportation 
amounted in all to L. 1,515,000 ; and in 1749 alone 
they somewhat exceeded L. .324,000. I’he bounty, 
however, bad by this time been much too long in 
operation to permit the growers or exporters to re- 
alize any but the common and ordinary profits of 
stock ; and, therefore, if it had never been granted, 
not only the quantity of corn exported, but the 
home price, which must have been regulated by the 
expence mcc^mrp to produce the increased supply 
required by the bounty on the poorest soils in cul- 
tivation, would have been reduced. We shall after- 
wards elucidate this principle at greater length ; but 
it is of importance to remark bow much this forced 
exportation must have raised the real price of com, 
at the very time when it is supposed to liave redu- 
ced it. 

But notwithstanding the factitious stimulus thus niminutioa 
given to exportation, the quantity of exported corn, «l' l-'xporis 
which, in 1750, had amounted to l,G67i778 quarters 
of all sorts, rapidly diminished ; and the gradual in- 
crease of the home demand, in the last ten years of 
the reign of George II. accompanied as it was by a 
rise of prices, reduced the annual average exporta- 
tion, at the accession of his present Majesty, to about 
(iOOjOOO quarters. After the peace of Paris, in 176.3, 
the national improvement was prodigiously accele- 
rated. The extension of industry caused by the ac- 
quisition of new branches of commerce, by the in- 
crease of our colonial possessions, and perhaps, more 
than all the rest, by the introduction of improved 
machinery into the cotton manufacture, f was fol- 
lowed by a sudden increase of the population, and, 
as importation was prohibited, by a corresponding 
rise of prices. 


* Sec Table of Prices of Wheat ar Eton College, annexed to this Article. 

f Jennies were invented in 1766* by llichard Hargreaves, Weaver in Lancashire, who, to the disgrace of 
his age and nation, was suffered to pass his days in obscurity and poverty. 
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Hi.sx)ry of The admirerfi of the restrictive sjslem have gene- 
thc 1-easoned, as if this rise of puce and the ccssa- 

exportation had been a (ajis/v/z/rmc oi' the 
’ alteration madt in the corn laws in lint it 

sliould he carefully observed, that tlii^ very altera- 
tion was an avowed, and a necessary consecpiencc 
of the previous rise. In 1705, before any sus- 
pension of the restrictive system had taken place, 
the balance on the side of wheat expoited, only 
ftiiiounted to 77,000 quarters, and the home price in 
this and the two preceding years had risen to an 
unusual height. The very general and growing dis- 
satisfaction at continuing the proliibiiion against 
importing, in these circumstances, produced a sus- 
pension of the high duties in 17(>b‘; and by tempo- 
rary enactments, this suspension (.icc()m[>anied oc- 
casionally with restrictions on expurmtion) was 
Mntiuci.f continued to 1773, when a peimaiunt act was 
1773, framed, by which foreign wheat was .illowed to he 
imported, on paying a nominal duty of (id. wlienevcr 
the hoiTK' price reached 4-8s, a quarter; and the 
bounty and exportation were logetlier to et ase when 
till' price reached Its. I'his statute al o jiormitteil 
tin' importation of corn at any price, in order to be 
again exjiorted, duty free, provided it was, in tlie 
fiieantime, lodged under the joint locks of the King 
:ind the importi r. 

The prices, wdien exportation was to cease, seem 
liere to have been fixed too low ; and, as l)r Smith 
has observed, there iqipears a good deal of impro- 
jiriety in prohibiting exportation altogether at the 
precise prices at which that bounty which was given, 
in order to force it, is withdrawn ; yet v\ ith all tJu'se 
defects, the act of 1773 was a most riiaterial im- 
provement on tlie former system, and ought init to 
have been altered unless to render the trade perfect- 
ly free. 

The idea that this law must, when enacted, have 
been injurious to the farmers, seems altogether Illu- 
sory, 'file permission to import foreign grain, when 
the home prices rose to a certain rate, certainly pre- 
vented their realizing cxorbiiant profits at the ex- 
pence of the other elusses, and prevented an unna- 
tural proportion of the capital of the country being 
iurnt'd towards agriculture. But as this rate w'as 
fixed very considerably higher than the average 
price in the reign of George 11. it cannot be maintain- 
ed that it had any tendency to lower previous prices, 
which alone could discourage agriculture ; and in 
fact no such reduction took place. 

It is indeed true, that, but for this act, we should 
not have imported so much foreign grain in the in- 
terval between 1773 and 1791- This importation, 
however, was no consequence of the declining state 
gf our agriculture, for it is universally admitted that 
every dejiarlinent of rural economy was more im- 
proved in that period than in the wl^le course of 
the preceding century; but arose c.itirely from a 
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Still more rapid increase of tlie manufacturing po- History of 
pulution, and hence of the elleetive demand for „ ‘'l® 

By iT/crring to t/ie tables of cxjiorts and imports ^ 
annexed to this article, it will be seen, that, in 177^!i> 
the balance on the side of wheat iwportdd^ amount- 
ed to IS,r>15 quarters; and in 1773, 177 1*3 and 
1775, all years of great prosperity, lliiB balance was 
very much increased, 'fhe loss, however, oJ‘n great 
part of our colonial possessions, and the general 
stagnation of commerce, oc casioned by the Ameri- 
can contest, having diminished tlie consumption, the 
balance was high on the side of exportation in 1773, 

1779, ttnd 1780. In 1783 and 1734, the crop was 
unusually deticient, and considerable importations 
took place, but in 1735, 178(j, and 1787i the ex- 
ports again exceeded the imports; and it was nut 
till 1738, when the country had fully recovered from 
the edhets of the war, and when mnnufacturing itn- 
])rovements w'ere carrying on with extraordinary 
.v])irit, tliat the imports permanently overbalanced 
the exports. 

The grow'ing wealth and commercial prosperity Tikh i‘<( 
of the country had thus, by increasing the popula- k 

tion, and enabling individuals to consume additional ' 

quantities of food, caused the home supply of corn 
to fall somewhat short of the demand ; but it must 
not therefore be concluded, that agriculture had 
not at the same time been very greatly ameliorated. 

“ The average annual produce of wheat," says Mr 
Comber, “ at the beginning of the reign of liis 
present Majesty, was about 8,8(K)»000 quarters, 
of which about 8()(),()00 had been sent out of 
the kingdom, leaving about three and a half iiiil- 
Jions forborne consumption. In 1773, the produce 
of wheat was stated to the House of Commons 
to be four millions of quarters, oi' which the 
whole, and above 100, 000 imported, were consum- 
ed in the kingdom. In 179O, the consumption 
was stated in the House of Commons, by I^ord 
llawkcsbury, to be r>00,000 quarters per monlh, or 
six millions annually, nt‘ which about 180,000 were 
imported, showing an increased produce, in about 
1?0 years, of 1,820.000 quarlers>. It evident, 
therel’orc, not only that no defalcation of proiluce had 
taken place, in consequence of the cessation of ex- 
portation, as has been too lightly assumed, from the 
occasional necessity of iniportniion ; but that it had 
increased with the aiigmentation of our commerce 
and manufactures." ((^niber on National Subsistence , 

p. 180.) 

These estimates are, no doubt, very loose and un- 
satisfactory. but the fact of an increase of produce 
is unquestionable. In the Report of the House of 
Commons on the state oi' the voaste lands, drawn 
up in 1797» the number of acts passed for enclosing, 
and the number of acres enclosed, in the i'ollowing 
reigns, are thus stated : 
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History of 
the 

Number 
of Acts. 

Number 
of Acres. 

^orn Liiws. 

In Queen Anne's reign, 2 

1,«,0 


In (xeorge I. - 

In George II. ■ ^^26 

1 

r,lH,77R 


In George 111. to 1797, 



It deserves particular notice, that, iVoni 1771 
to 17yi, both inclusive, llie pniod in which these 
agricultural improvements were carrying on, 
there was no risk of prices. 

.st.irntcof landholders, however, could not but consider 

J7!H. the liberty of importation granted by the act of 177J 
as injurious to their interests, inasmuch as it pre- 
vented prices from rising with the increased demand, 
A clamour, therefore, was raised against that law ; 
and, in addition to this interested feeling, a dread of 
becoming habitually dependent on foreigners for 
supplies of corn operated with many, and produced 
a pretty general accjuiescence in the act of 1791; 
by which the price, when importation could Like 
place from abroad, at the low duly of (nl., was 
raised to 5'Ls., under ,0 Is., and above r)Os., a middle ' 
duty of 2s. 6d., and under 50s. a prohibitory duty of 
24s. iJd. was exigible. The bounty continued as before, 
and exportation without bounty was allowed to 4(js. 
It was also enacted, that foreign wheat might be im- 
ported, stored under the King’s locks, and again ex- 
ported free of duty ; but, if sold for home consump- 
tion in the kingdom, it became liable to a warehouse- 
duty of 2s. f)d. in addition to the ordinary duties 
payable at the time of sale. 

Mr Comber has justly blamed this imposition of 
duties the warehousing of foreign corn ; but the 
delicient crops of 179.'5 and 1797, i'ollowed, as they 
were, by a great rise- of prices, superseded these 
provisions, and even caused the granting of high 
bounties on importation. 

In 1797 the Hank had been restricted from paying 
in specie, and the consequent facility of obtaining 
discounts and getting a command of capital, gave a 
fresh stimulus to agriculture ; the efficacy of which 
was most powerfully assisted by the great scar- 


city and high prices of 1800 and 1801, An agrl- History of 
cultural mania had now seized the nation, and „ 
as the prices of 1802 and 1803 would not have 
permitted the cultivation of the poor soils which statut^T*^ 
had lately been broken up, a new corn law was ‘ i}M) 4, m. 
loudly called for by the farmers, and passed in creasioR 
1801. This act went directly to the point. It duties 
imposed a prohibitory duty of 24s. .3d. 
quarter on all wheat imported when the home ^ * 

price w^as at or below 63s. ; between 63s. and 66s. 
a middle duty of 2s. 6d. was paid ; and above 6()S. 
the nominal duty of 6d, 4'Iie price at which bounty 
was allowed on exportation was extended to 40s. 
and importation without bounty to 54vs. Hy the act 
ot 179l> the maritime counties of Engiaiid had been 
divided into 12 districts, and importation and expor- 
tation had been regulated by the particular prices of 
each; but, by the act of 1801, they wore regulated 
in England by the ngorr^atr average of the 12 mari- 
time districts, and in Scotland by the agorigafc avc^ 
rage of the lour maritime districts. 'J’he averages, 
as at present, were taken at lour periods in the ^ ear, 
and the ports could not remain open or shut for less 
than three months, 'fhis method of ascertaining 
prices w’as, however, modified in the following sea- 
son, and it was then fixed that the importation holh 
in England and Scotland should he regulated by the 
average price of the wliole twelve maritime districts. 

To prohibit the importation ol‘thc necessaries of lil’e 
into any country where the supply is short of the de- 
mand, till prices rise to a certain height, has a direct 
tendency to raise them still higher. British mer- 
chants would not at present (June 1818) order foreign 
grain, if the home price was steady at about SOs. It 
could iu)», in fact, be iriiported to any extent, unless 
the price was considerably higher, because it is cer- 
tain that the (Iroaded eflbet of a large importation 
would of itself sulfice to sink the market jirice, and 
would consequently put a stop to the influx. In 
1805 the crop was very conbiderably deficient, and 
the average price of that year w as about 22s. above 
the price at which importation was allowed by the 
act of 1804. The depreciation of paper compared 


* The following is a statement of the Acts of Parliament passed for local improvements, commencing 

witli 178J, and ending with 1816. 



Total of 
Right 
Years, 
ending 
1792. 

Total of 
Right 

Y cars, 
ending 
IHOO. 

'Potal of 
h^iglit 
Years, 
ending 
1808. 

lllio. 

1811. 

1012. 

1818. 

181 L 

1815. 

lUlC. 

Total of 
Seven 
Years, 
ending 
1816. 

Foi roads and bridges 
For canals, harbours, 

302 

341 

419 

52 

58 

53 

47 

53 

44 

34 

341 

A'c. 

For dividing, enclos 

64 

132 

127 

,9 

J5 

. 13 

7 

6 

10 

4 

61. 

mg, and draining*, 
For parochial and city 

245 

5«9 

7 ‘>7 

114 

134 

12.3 

117 

119 

82 

49 

7.-8 

imjii'ovomt'nts. 

I3() 

62 

141 

25 

17 

24 

20 

21 

26 

22 

11.0 

1 otai 


1,124 

1,444 

200 

222 

213 

lyi 

199_ 

162 

109 

1,298 
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Hiitaqr of with bullioTii b^g at that time about four per cent. 
the high price Oif that year must have been owing to 
the operation of the new com law preventing any im- 
portation of foreign grain till the home price was 
high, and then cramping mercantile operations ; and 
to the war rendering the cost of importation unusu- 
ally great. In 1806| 1807* nnd 1808, the deprecia- 
tion of paper, compared with bullion, continued at 
nearly four p(r cent , ; and the price of wheat in these 
years being generally from 6&. to 758. a small im- 
portation only took place. From autumn 1808 to 
spring 1814, the depreciation of our currency was 
rapid beyond all former example ; and several crops 
in that interval being likewise deficient, the money 
price of com, influenced by both causes, rose to a 
surprising height. The following is a statement of 
the money or paper price, and the bullion price of 
corn, from 1809 to 1814 both inclusive: 


Paper Price per Quarter. 

Bullion Price 

per Quarter 

J809 

i)r>s. 7d. 

1809 

81s. 

1810 

logs. 

1810 

886. 6d. 

1811 

94'8. 

1811 

748. 

1812 

1258. 6(1. 

1812 

986. 6d. 

1813 

100s. (jd. 

1813 

73s. 

1814 

74.S. 

1814 

56s. 6d. 


The crops of 1809 and 1810 were much below an 
average, and the bullion price of these years is a 
good deal higher than the importation price of 1804. 
Tliis excess is to be ascribed partly to that law, and 
partly to the extraordinary difBculties then thrown 
in the way of importing grain. At that time no ves- 
sel could be loaded in any Continental port for Eng- 
land, without purchasing a licence ; and the freight 
and insurance were at least your times as high as 
during peace. The same causes operated in 1812 ; 
but, in the autumn of 1813, the destruction of Bo- 
naparte’s anti-commercial system having increased 
the facilities of importation, a large quantity of com 
was poured into the kingdom ; and. in 1814, its buh 
lion price was reduced below the point at which im- 
portation was allowed. 

Before this fall of price, a committee of the House 
of Commons had been appointed to inquire into the 
state of the laws affecting the corn trade ; and their 
Report (dated 11th May 1813) recommended a 
very great extension of the rates at wltich exporta- 
tion was formerly allowable, and when importation 
free of duty could take place. The recommenda- 
tion of this committee was not adopted by the 
House ; but the fact of its having been made when 
the home price was at least 112s. per quarter, dis- 
plays a surprising solicitude to exclude foreigners 
from all competition with the home growers. 
Proceeding! The lessening of the dependence of the country on 
respecting foreign supplies formed the sole ostensible ground 
which this committee had proposed any altera- 
Lave 1804. But after tlm fell of price 

in 1814. in autumn 1813, and in the early part of 1614, it 

became obvious, on comparing our former prices 
with those of the continent, that, without atf aftera- 
tion ^ the eaistin^ law^ this dependence would be 
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considerably increased ; that a good deal of the poor History of 
lands, which the previous high prices had forced into 
cultivation, would be again thrown into pasturage, 
and that a corresponding reduction of rent would be 
experienced. These consequences alarmed the land- 
lords and landholders, and, in the early part of the , 
session 1814, a new set of resolutions were voted by 
the House, declaring that it was expedient to re- 
peal the bounty, and to permit the free exportation 
of corn, whatever might be the home price, ond to 
impose a graduated scale of duties on the importa- 
tion of foreign corn. Thus, foreign wheat imported 
when the home i>Tice was at or under 646. was to pay 
a duty of 24s. ; when at or under 65 b. a duty of 23s. 
and so on, till the home price should reach 86s. 
when the duty was reduced to is., at which sum it 
became stationary. Corn imported from Quebec, 
or from the other British colonies in North America, 
was to pay only half the duties on other corn. As 
soon as these resolutions had been a^eed to, two bills 
founded on them, one for regulating the importa- 
tion of foreign corn, and another for the repeal oj 
the bounty^ and for permitting unrestricted expor- 
tation, were introduced. Very little attention was 
paid to the last of these bills, but the one imposing 
fresh duties on importation encountered a very 
keen opposition. The manufacturers, and every 
class not directly support^ by agriculture, stigma- 
tized it as an unjustifiable attempt fictitiously to 
keep up the price of food, and to secure excessive 
rents, and large profits to the landlords and farmers, 
at the expence of the consumers. Meetings were 
very generally held and resolutions enteira into, 
strongly expressive of this sentiment, and dwelling 
on the fatal consequences, that a continuance of the 
high prices would have on our manufactures, in a 
season of peace, when we could no longer exclu- 
sively monopolize the commerce of the world. 

This determined opposition, coupled with the in- 
decision of ministers, and perhaps, too, with an ex- 
pectation, on the part of some of the landlords, that 
prices would again rise, M-ithout any legislative in- 
terference, caused the miscarriage of this bill: The 
other was passed into a law. 

Committees of both Houses of Parliament had Report on 
been appointed in 1814, to examine evidence and the Corn 
to report on the state of the corn trade, and a great 
number of tlie most eminent agriculturists in the 
kingdom were examined. The witnesses were una- ih 14. 
nimous in this only, that the protecting prices, fixed 
in 1804, were insufficient to enable the farmers to 
make good the engagements into which they had 
subsequently entered, and to con^mue the cultiva- 
tion or the inferior lands, lately brought under tillage. 

Some^^ them thought 1208. ought to be fixed as the 
price when the importation of wheat free of duty 
should be allowed; others varied from 906. to 1 00s.; 
from 80s. to dOe. ; and a few from 70s. to 80s. The 
general opinion, however, seemed to be, that SOs. 
would answer; and, as prices continued to decline, a 
set of resolutions, founded on this assumption, were 
submitted to the House of Commons by Mr Robin' 
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History of sod of tlic Board of Trade* (for government had very violent opp^ition, carried in both Houses by Hi«myof 
^ novr determined to support the measure), and having immense majorities, and finally passed into a 

(jprn Laws. agreed to, a bill founded on them was, after a 55th Geo, III, c- 26 \ ^ 


^ Resolutions respecting the Corn Trader submitted to the House qf Commons^ February 17, 1815, 

1.9f, Tliat it is the opinion of this Committee, tliat any sort of foreign corn, meal, or flour, which may by 
law be imported into the United Kinj^dom, shall at all times be allowed to be brought to the United King* 
dom, and to be warehoused there, without payment of any duty whatever. 

That such corn, meal, and flour, so warehoused, may at all times be taken out of the warehouse, and 
be exported, without payment of any duty whatever. 

'6dy That such corn, meal, or flour, so warehoused, may be taken out of the warehouse, and be entered 
for home consumption in the United Kingdom, without payment of any duty whatever, whenever foreign 
corn, meal, or flour, of the same sort shallbe admissible into the United Kingdom for home consumption. 

Wi, That such foreign corn, meal, or flour, shall be permitted to be imported into the United Kingdom, 
for home consumption, without payment of any duty, whenever the average prices of the several sorts of 
British corn, made up and published in the manner now by law required, shall be at or above the prices 
hereafter specified, viz. 

pci' Quarter. 

^ Wheat, ...... 808. 

llye, pease, ana beans, . . . « 538. 

Barley, here, or bigg, . . . . 408. 

Oats, 26s. 

B‘it that whenever the average prices of British corn shall,, respectively, bo below the prices above stated, 
no foreign corn, or meal, or flour, made from any of the respective sorts of foreign corn above enumerated, 
sliall be allowed to be imported or taken out of warehouse for home consumption, nor shall any foreign 
flour be at any time importable into Ireland. 

5///, That the average prices of the several sorts of British corn, by which the importation of foreign 
com, meal, or flour, into the United Kingdom is to be regulated and governed, shall continue to be made up 
and published in the manner now required by law ; but that hereafter, if it shall at any time appear that the 
average prices of British corn, in the six weeks immediately succeeding the 15th February, 15th May, 15th 
August, and 15th November in each year, shall have fallen below the prices at which foreign corn, meal, 
or flour, are by law allowed to be imported for home consumption, no such foreign com, meal, or flour, 
shall l?e allowed to be imported into the United Kingdom, for home consumption, from any place between 
the rivers Eyder and Garrone, both inclusive, until a new average shall be made up and published in the 
London Gazette, for regulating the importation into the United Kingdom for the succeeding quarter, 

fhat such corn, meal, or flour, being the produce of any British colony or plantation in North Ame- 
rica, as may now by law be imported into the United Kingdom, may hereafter be importecFfor home con- 
sumption without payment of any duty, whenever the average prices of British corn, made up and publish- 


cd as by law required, shall be at or above the prices hereafter specified, viz. 

• a 


per Quarter. 

Wheat, .... 

C7s. 

Bye, pease, and beans, 

448, 

Barley, here, or bigg, 

53s. 

Oats, . , • • • 

22s. 


But that whenever the prices of British corn respectively shall be below the prices above specified, corn, or 
meal, or flour, made from any of the respective sorts of corn above enumerated, the produce of any Britbh 
colony or plantation in North America, shall no longer be allowed to be imported into the United Kingdom 
for home consumption. 

7/A, That such corn, meal, or flour, the produce of any British colony or plantation in Nortli America, 
as may now by law be imported into the United Kingdom, shall at all times be permitted to be brought there 
and warehoused, without paynd^nt of any duty whatever. 

8lh, That such corn, meal, or flour, so warehoused, may at all times be taken out of the warehouse 
and exported, without payment of any duty whatever. 

9th, That such corn, meal, or flour, so warehoused, may be taken out of warehouse, and entered for 
home consumption in the United Kingdom, whenever corn, meal, or flour, of the like description, imported 
direct from any such colony or plantation, shall be admissible for home consumption, but not otherwise. 
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HWwy «C The policy oh vrhich die corn trade of Ireland 
haa been ooikhieted during the last century, is not 
^ 4^* materially different in its principles from that follow- 
Irisli Corn Great Britain. In 1707, the Irish Parliament, 

Lavry. by a statute framed in imitation of llie English 
bounty act of 168.9. granted a bounty of J&. (id. 
quarter on every quarter of wheat exported, when 
the price was at or under 1 40» ; of Is. on the quarter 
of barley, here, or bigg, when at or under 10s. ; and 
of IS. on the quarter of oats when at or under 9s. 
This act, however, did not, by any means, place the 
Irish agriculturists on the same footing with those of 
Great Britain. The bounty scarcely exceeded one- 
fourth part of what hud been granted in tliis country; 
and Mr Newcnhaui has shown, that the prices, when 
it became payable, were fixed much below the aver- 
age rate at the time. (Natural and Political Cir- 
cumdances of h elands p. 124.) 

Although we aiv very far, indeed, from imagining, 
that Ireland lost any thing by this different treat- 
ment, it at least sliows the spirit wliich then iiifkien- 
ced tile English Government in its conduct towards 
that country. If bounties were really beneficial, as 
tlicy were then supposed to be, Ireland surely had a 
right to every advantage that could have been derived 
from them. Wc had just succeeded in putting a 
stop to her rising progress in the woollen manufac- 
tures ; and if the government of England, and its 
dependents in the Irish Parliament, had not been 
actuated by a mean and illiberal jealousy of the ad- 
vancement of Irish agriculture, as well as of Irish 
man ufact urea, the same encouragements to cultiva- 
tion would doubtless have been held forth in both 
countries. 

The bounty continued to be regulated by the act 
of 1707 till 17^5, when its mode of payment was 
changed ; but the amount remained nearly the same. 
In tlie reign of his present Majesty, however, a dif- 
ferent policy was adopted, and several consecutive 
laws (5th Geo. 111. c. 19, I3th and 14th Geo. III. 
c. 11, 19th and 20tli Geo. III. c. 17) were enacted, 
by which the bounties were greatly enlarged. At 
Pountv Act last, in 1784, the celebrated statute, 28d and 24th 
of 17^. Geo. III. c. 19, was passed, by which a bounty of 
Ss. 4d. was granted on every barrel of wheat weigh- 
ing 20 stone exported, when the home price was at 
or under 278* ; of Is. 7d. on the barrel of barley, 
here, and bigg, weighing 16 stone, when at or under 
13s. 6d.; and of Is. 5d. on the barrel of oats, weighing 
14 stone, when at or under lOs. These high boun- 
ties, coupled with the prohibitory duties imposed 
at the same time on importation, amounting to 102>'. 
the barrel on wheat, when the home price was at or 
under .308. ; on barley lOs. when at or under Hs. 
(id.; and on oats 5 b, when at or under 11s. ; gave 
an extraordinary stimulus to cultivation, and soon 
caused a very great increase of til'^e, and in the 
exports of com ftoia Ireland. 
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Jt is extremely doubtful, however, notwithstand- History of 
ing the encomiums which have been lavished on the , 

act of 1784 by Mr Newenfaam and others, whether 7^ 
this increase of tillage has not been really prejudi- of 
cial. I'be nature of the soil, and the humidity of the Uuunty 
the climate, render Ireland much better fitted fqr Act of 171* 1- 
pasturage than for cropping. Mr Young, who is 
certainly a very competent judge of such matters, 
asserts, that wheat, and other kinds of grain raised 
in that country, are decidedly inferior in quality to 
those of Britain ; that the crops too, even under the 
best management, are full of grass and weeds ; and 
that the harvests are generally wet and tedious. 

Now', surely the mere extension of tillage under such 
circumstances, and this has really been the whole 
effect of the bounty, could not possibly be advan- 
tageous. If the agriculture of Ireland had been im- 
proved, if more produce had now been obtained w itli 
less labour than formeriy, and if the cottage system, 
the bane and curse of that kingdom, had been losing 
ground, — it might have been justly contended, tliat 
the immediate effects of the bounty liud been bene- 
ficial. But it has not had. and could not rationally 
be expected to have, any such consequences. “ Per- 

haps,” says Mr Wakeheld, 1 shall be told that 
Ireland, under tlic present system, is improving, and 
that rents, of late years, have considerably risen. 

Kents will rise by an extension, as well as by an 
improvement of tillage ; * they will rise from an in- 
crease in the price of produce, and it is well known 
that they have risen in consequence of an enlargement 
of circulating medium. To these causes I ascribe 
the latter circumstance, the truth of which 1 fully 
admit, though 1 absolutely deny the former. If any 
one will show me farming buildings of a late erec- 
tion, or point out a single plough of a proper con- 
struction, in the hands of an Irish farmer, whose 
only means of support is the cultivation of the soil, 
i will allow that some improvement has taken place. 

Is any competent judge prepared to say, that fewer 
acres, in proportion to the whole tillage land, arc cul- 
tivated with the spade, than there were twenty years 
ago f Some, perhaps, may consider this system as 
beneficial, by affording employment to the people ; 
but, it might be observed on the other hand, that to 
count the grains of wheat in every barrel, would fur- 
nish them employment also. In c\rrv case of this 
kind we ought to look to the result ; i'or employment 
18 useful only as it becomes productive.’’ (Account 
(f Ireland, Statistical and Political, VoJ. 1. p. 582.) 

It appears much more reasonable to ascribe any 
real improvement which may have taken place in 
Ireland since 1764, to the comparative degree of 
freedom then conferred on that country, — to the 
abolition of various restrictions previously imposed 
on its industry r—iuidi above all, to the political pri- 
vileges conferred on the Catholics,— rather than to 
the mere granting a bounty on the export of corn. 


• Such improvements in agriculture as enable a greater quantity of produce to be procured with the 
same expenditure of capital and labour, instead of increa.sing, /ourr rent. It is by the investment of 
capita], with a diminished return, and by the bringing of poorer lands under cultivation, that rent is 
really raised. 
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nist<)i7 of A great proportion of the pcopic were formerly a 
degraded sect, viewed with jealousy and aversion by 
the ruling few, and deprived of all political power; 
and it was natural to expect that a very marked im- 
provement in their circumstances should take place, 
qftcr they had been in some measure n i-tored to 
the enjoyment of their natural rights ; and after they 
had become really interested in the improvement of 
their country. This, in our opinion, is the chief 
source of the recent improvement of Ireland, which, 
instead of being accelerated, has been kept back by 
the bounty. By suddenly raising prices, that mea- 
sure certainly stimulated the cultivation of the Boil ; 
but the want of capitah and the consequent diffi- 
culty of finding farmers capable of taking large 
farms, coupled with the general predilection of tlie 
people in favour ol' small ones, have conspired to 
cause a still more minute division of property, and 
to give a factitious stimulus to the production of an 
overabundant and morbid population. It is not, it 
must be recollected, by the mere fact of an increase 
in the numbers of a people (and it is on this that JNlr 
Newenham principally relies, when contending for the 
favourable effects of the bounty) tliat we can deter- 
mine as to whetlier it has been really beneficial, 
if it were possible, and we trust it is not. to give 
the b^nglish and Scottisli peasants the same habits as 
those of Ireland, — to render them satisfied with 
potatoes, with mud cottages, and with rags and 
wretchedness,— their numbers w'ould rapidly in- 
crease ; but it would, at the same time, be indis- 
putable that their situation would be altered very 
much to the worse. In the same way, il‘ we could 
inspire the people of Ireland with the same taste 
for superior comforts, for cleanliness, and for good 
living, which so eminently and honourably distin- 
guishes the same class in England, their number 
would perhaps be diminislied, but their social con- 
dition would certainly be rendered much more 
enviable than at present. More happiness, more in- 
dependent feeling, more, in short, of every thing that 
is either desirable or praiseworthy, will be found in a 
country possessed of 100,000 well fed, well clothed, 
and well educated inhabitants ; than are to be found 
in a nation peopled with multitudes of human beings 
pressing against the limits of subsistence, and sunk in 
poverty and ignorance. 

The endeavouring to impress on the minds of the 
lower classes the [iropriety of being contented with 
the simplest and cheapest fare, is extremely perni- 
cious to the best interests of mankind. Enco- 
miums ought not to be bestowed on those who 
are contented with mere necessaries. On the con- 
trary, such indifference ought to be held dis- 
graceful. A taste for the comforts, the enjoy- 
ments, and even the luxuries of life, should be as 
• widely diffused as possible, and if possible in- 
terwoven with the national character and prejudices. 
This, as it appears to us, is the best mode of at- 
tempting the amelioration of the condition of the 


lowTr classes. ' Luxurious, and, if you will have it 
so, even wasteful habits, are incomparably better p 
than that c^, sluggish apathy, which would content ^ 
itself with «^t can barely continue mere animal ex- 
istcncc. “ In those countries," Mr Ricardo judici- 
ously observes, “ wliere the labouring classes have the 
fewest wants, and are contented with the cheapest 
food, the people are exposed to the greatest vicissi- 
tudes and miseries. They have no place oi^refuge from 
calamity ; tfiey cannot seek safety in a lower station ; 
they are alrea<ly so low, that they can full no lower. 

On any deficiency of the cliiei' article of their sub- 
sistence, there arc few substitutes of which (hey 
can avail tbemselves, and dearth to them is attended 
with almost all the evils of famine." 

The corn law of 18()i, the first framed subse- 
quently to the Union, extended to Ireland, and the 
price at which the bounty became payable on the 
exportation of wheat from that country, was raised 
to 29s. 4*d. per barrel, and of rye to 20s. 4*d. ; the 
price at whicli tijc bounty was given on the exporta- 
tion of oats remained tJic same, and almost no al- 
teration was made on the amount of the bounties 
themselves. 

But the shackles which an absurd policy had, atAnnflftoC, 
different times (See .‘JJd Geo. III. c. 6.5, 42d Geo. III. 
c. 35, 44th Geo. III. c 6.5, &c.), imposed on the Ji” 
importation and exportation of corn between Great 'p, 

Britain and Ireland, were not removed by the act ufucLn Bri. 
1804. These impolitic restraints were, however, abo- he* 
lished very soon after; and the act of I8O6 i46th'‘^*'^* 

Geo. III. c. 97), which established a perfect freedom 
iij the corn-trade between the two great divisions of 
the empire, has, perJiaps, contributed more to its 
general advantage and prosperity, than any other 
enactment framed in this reign. 

The provisions of tlie late act regulating export 
and import, are the same in Ireland us in Great 
Britain. The averages, however, by wliich the * 

opening and sliutting of the ports are regulated, are 
framed with reference to the price of British corn 
only ; and as prices are alw'ays lower in Ireland than 
in this country, the restriction on importation will 
there operate most cHicaciousI}^ * 

II. Principles of the Corn Laws. 


Having completed this sketch ot' the History of 
the Corn Laws, we sliall now briefly examine the 
Principles on which they have been founded : And 
as tlierc exists no difference of opinion respecting 
the propriety of giving an unbounded freedom of 
exportation, we simll confine our im{uiries tn the 
policy of encouraging this exportation by means of 
a bounty, and of laying restrictions on importation. 

That tliis subject may be properly undersiood, it 
is neceBBary to premise, that the value of corn, like 
that of every other commodity, is regulated, in every 
stage of society, solely tfjy the pratrr or le^s (/uanhf^ 
of labour necessary to its prudiicUon under the most 


* Our readers will find a very ample and instructive discusBion respecting the effects of the inland bounty 
on the importation of corn into Dublin, in the Appendix to Mr Young’s Tour in Ireland. 
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•fiiira Laws. *”*6*^^ ^ obtain^ from the rich soil in tho Carse of 
Gowrie, at a half or a third of the exp^e necessary 
Cin^umBtan. produce it in less favoured situation^ and might 
ees rsguUt* therefore be sold for a half or a third of the price of 
i^the ex- Other. But, if the demand is such as requires 
v^SISof'* the cultivation of inferior lands, the price of the 
Raw PzD- produce of the richer lands epst be elevated to such 
duce. a height a^ will admit of the ordinary prohts of stock 
being realized on the poorest. If it were not raised 
to this height, the cultivation of the inferior lands 
would be abandoned, and the necessary supplies of 
food would no longer be obtained. 

In the earlier stages of society, and whenever the 
population is very limited, the best lands only will 
be cultivated ; and as they will yield a large produce 
with comparatively little labour, its relative or ex- 
changeable value will be proportionably low. But, 
as society advances, and as the population becomes 
more numerous, recourse must be had to inferior 
soils. A greater expenditure of capital and labour 
will then be required to produce the same quantity 
of corn ; and^ of course, the value of corn, com- 
pared with other commo^ties, in the production of 
which no additional quantity of labour had been re- 
quired^ must be increased. 

iThe raising of raw produce is, therefore, extreme- 
ly different from every other species of industry. In 
manufactures, the worst machinery is first set in mo- 
tion, and every dny its powers are improved ; and it 
is rendered capable of yielding a greater amount of 
produce with the same expence. The discovery of 
a new machine, or of a more expeditious and less 
expensive mode of manufacturing, very soon super- 
sedes the older and clumsier machinery previously 
in use ; while the consequent competition never fails 
to reduce the price of commodities to the sum which 
the least expensive method of production, necessari- 
ly requires tor their manufacture. 

In agriculture, on the contrary, the best machi- 
nery, that is, the best soils, are nrst brought under 
cultivation, and recourse is afterwards had to inferior 
sdils, requiring a greater expenditure of capital and 
labour to produce the same supplies. The improve- 
ments made in die construction of farming imple- 
ments, and the ameliorations of agricultural manage- 
ment which occasionally occur in tlie progress of so- 
ciety, really reduce the price of raw produce ; and, 
operating like the iinprovemcnts made in manufac- 
turing machinery, so far assimilate the two species 
of industry. Any fall, however, w'hich may take 
place in the real price of raw produce, as it will en- 
able every class of society to procure a greater 
quantity of it than before, in exchange for their 
manufactured commodities, or for their labour, must 
raise the proftts of stock ; and, of course, must lead 
to an increased accumulation of cajpitul. But the 
industry of a nation being always iff proportion to 
^the amount of its capital, this accumulation neces- 
sarily leads to a greater demand for labour, to high- 


er wages, to an increased population, and conse- Prindplea 
quently to a further demand for raw produce, and to . 
an increased cultivation.*’ ^ Ricardo, Principles, 
p. 70.) Agricultural improvements check, for a 
time, the necessity of having recourse to inferior 
soils, but the check can only be temporary. The 
stimulus which they, at the same time, apply to po- 
pulation, soon equalizes the demand with the supply, 
and, by a re-action of a different kind, raises prices, 
and forces the cultivation of poor lands. 

The exchangeable value of raw produce, tlierefore 
(though improvements in agriculture, and other cir- 
cumstances, may occasionally reduce it), has a natu- 
ral and constant tendency to rise as society advances. 

As it becomes more difficult to raise food, it neces- 
sarily exchanges for a greater quantity of other pro- 
duce. Not merely its nominal, but its real price is 
increased ; and no person can have the same com- 
mand over it as before, without making a proportion- 
ably greater sacrifice of labour, or of some other 
equivalent. 

It is this circumstance, and not the accumulation 
of capital, which, in all old settled and populous 
countries, by raising wages, reduces the profits of 
stock, and checks, or at least retards, their future 
progress. The exchangeable value of a commodity 
not being regulated by the price at which the labour 
necessary to its production is paid, but bp the quari^ 
iity of that labour^ it is obvious that every increase 
in the wages of workmen must lessen that share of 
the commodity they manufacture, which belongs to 
the capitalist, or, what is the same thing, must lessen 
the profits of stock. 

Supposing the value of money to be invariable, 
and the quantity of labour necessary to produce 
L.1000 worth of gloves to remain the same, the 
gloves would continue to sell for that sum, whe- 
ther the wages of the labour necessary to their pro- 
duction amounted to L.600, to L.SCK), or to L..q00. 

The rise of wa^es, it must be remembered, is sup- 
posed to be quite general; and hence, if the L.IOOO 
worth of gloves had freely exchanged before wages 
rose for a certain quantity of boots, stockings, coats, 

^c. they will do the same thing afterwards, unless 
the labour necessary for the manufacture of these 
other commodities has been increased or diminish- 
ed; for, it is evident tliat a rise of wages whicli 
equally affects different commodities leaves their re- 
lative values unaltered. 

If the rise of ivages was not universal, and if thc^*^ Inrrc«s<' 
glove manufacturer alone had to pay, say 1^^ 
cent, additional on the wages of his workmen, wniloai^^vs n- 
the manufacturer of boots, stockings, coats, &’c. paid dun » the 
only the former rate of wages, he would cither have *'^**^^ 
to obtain a greater quantity of these commodities in 
exchange for his gloves, or he would be forced to 
abandon his trade altogetlier. But such a state of . 
things could not possibly continue. There would im- 
mediately be an influx of labourers into the glove ma- 
nufactory ; and llieir increase in one departmjent of 


* For a complete demonstration of this most important and fundamental principle, see Mr Ricardo’s ex- 

cellent work on the Principles of Political Economy and laxaiion. 
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industry, and consequent diminution in the rest, 
would very speedily adjust wages to the same level. 
As soon, however, as this adjustment had taken 
place, the relative or excliangeublc values of these 
different commodities would be precisely the same 
as before the rise of wages. The glove manufactu- 
rfcr could not say to the stocking manufacturer that 
he must now have a greater quantity of stockings in 
exchange for his gloves, because he paid a higher 
rate of wages, for the otlier would have it in his pow- 
er to answer that the same rise affected him to ex- 
actly tile same extent. Commodities would, there- 
fore, continue to sell after the rise for the very same 
price its before, but the proceeds would be different- 
ly divided. A greater share would belong to the 
labourer, and a less to the capitalist, or, what is the 
same thing, the profit a of duck mould be diminishedn 
The fluctuations in the value of money obscure, 
but do not in the smallest degree affect the relation 
between proflls and wages. A rise or fall in the real 
wages of labour, the only one wc are here consider- 
ing, results entirely from a greater or less proportion 
of its produce belonging to the different classes of 
workmen and capitalists. When a greater share is 
assigned to the workman at one period than another, 
his wages are really augmented, and wdien a smaller 
share, they are as really diminished, whatever may 
be the state of money wages. • 

it has, indeed, been contended, that the price of 
labour has no connection with the price of food, and 
that the former being regulated solely by the state 
of the supply and the demand, the enhancing of the 
price of corn does not necessarily cause any increase 
in the wages of labour, and consequently does not tend 
to reduce the profits of stock. But the cost of rearing 
and inainlainiugiabourers, independent of all othercon- 
sideration-s, determines the very lowest limit to which 
the prices of labour can permanently fall. In a manu- 
facturing country the rate of wages is, no doubt, 
exposed to great fluctuations, and a stagnation may 
take place in trade at the same time that corn is ris- 
ing, mul the labouring class may at once experience 
an increase in the price of provisions and a fall of 
wages. But, if this rise in the price of corn be of a 
permanent nature, and if manufacturers do not allow 
a corresponding rise in the price of labour, the prin- 
ciple v/populfiiion will begin to operate, and, by les- 
sening the supply of workmen, will ultimately raise 
wages to thtfir proper level. 

It may perhaps be objected, that this is too rigor- 
ous a view of the matter, and that in countries 
where labour has been well rewarded, and where not 
more than one-third or imo-Jifths of the wages of 
workmen have been directly expended in the pur- 
chase of corn, an increase in the price of bread and 
meal would rather serve as an inducement to re- 
trench Irom wliat was not essentially necessary, than 
to lessen the supply of hands. Few, however, if 
any, of the countries of Europe are in this situation ; 


and, as labourers constitute by fur the greatest por- Principles of 

tion of every society, certainly no system of policy 

can be rccoinmended which has any tendency to di- 

minish their hfdKl-earned comforts. The experience ^ 

of all ages has shown that a needy starving populace 

lose a just sense of their dignity and rights as men, 

and become depraved and enslaved. It is in vain to ex. 

pect industry where it docs not meet with a suitable 

reward ; men will not submit to privations and labour, 

but in the hope of securing corresponding comforts. 

According to Mr Young, to whose meritorious ex- Wages of 
ertions wc are indebted for much valuable and accu- 
rate information respecting political and rural econo- 
my, the mean price of agricultural labour in 1767, 

J 768, and J 770, was about 76. 6d. per week, or Is. 3d. 
per day. Mr Young further states the mean price of 
labour in 1810 and 1811 at 14s. 6d. per week, or 
2s. 5d. per day, being a rise of nearly cent, per cent. 
on the former period. But he estimates the average 
rise on bread, meat, butter, and cheese, during the 
same interval, at per cent,; and, consequently, 
wages were really higher in 1770 than in 1810, by 
the difference, or 35 per cent. Since 18J3 the price 
of corn has fallen, but it is still double its price in 
1 770 ; and the average price of labour being now 
le.%s than its then price, the situation of the indepen- 
dent poor is evidently altered, very much indeed to 
the worse. 

It may perhaps be thought, that this fact con- 
tradicts the arguments by which we have endeavour- 
ed to establish the ultimate equality of prices and 
wages. But the increased price of commodities in 
this country during the war, was prevented from 
having its full effect in raising wages, by the operas 
tion of the poon ia\v.s. Labourers were not de- 
terred from marrying, as they knew that a fund was 
by law set aside for their support ; and as they wore 
certain, that, if the wages of labour would not suffice 
to rear a family, the deficiency would be made up 
by the paiish. 'I he comparative cheapness of labour 
has not, therefore, redounded, in the smallest de- 
gree, to the advantage of the employers of workmen. 

What they have saved as wages, they have paid as 
poor rates ; And, as Mr Birkbeck has justly observed, 
the cxpence of labour in England is so much the 
greater, as it always costs more to maintain a pauper 
tlian to preserve an industrious man from poverty. 

If, therefore, a bounty on exportation, or restric** 
tions on importation, raise the exchangeable value, 
or the real price of corn, they will also raise the rate 
of wages. But, as the exchangeable value of manu- 
factured commodities is not enhanced by a rise in 
the price of labour, it is evident, that the profits of 
stock, and the power of accumulating capital, must 
be diminished proportionably to the fictitious increase 
in the price of corn. v 

By extending the market for corn, when a bounty Fff’ectH of a 
is first granted, the money price of raw produce is Bounty on 
raised, and agricultural profits being elevated above *0/’^ 

Raw Pro- 

— ■ ■■ ■ 


• kJexM of the following paragraphs are taken from an Eibuy on the Clucsiion (f Reducing the Interest of 
the National Debt, written by the author of this article. 
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JTindt»lcsol the general level, there is an influx of capital from 

r ^' ?aw 3 until they are again reduced, 

uru .att3. bounty accumplishes its objtfct, and gives 

at least a temporary stimulus to cultivation. If the new- 
ly employed capital rendered the same returns ns the 
capital previously invested in raising corn, its real price 
would not be increased. 15ut, us we have already ob- 
served, this cannot be the case long. Discoveries in 
agriculture may, ior a while, prevent recourse being 
hud to poor soils, but the constant increase of popula- 
tion will, in the end, force their cultivation. Now, the 
bounty has, in this respect, precisely the same elFects 
as an increase ol‘ population. Both extend the demand 
lor corn ; and as, by this extension of the demand, 
we are at length forced to employ inferior machinery, 
or worse land, in order to raise the additional sup- 
plies, their value must he augmented. 

Thus, if the prices of corn iu Britain and Spain 
were nearly on a level, no exportation lioin the one 
to the other would take place. But if, when prices 
are in this situation, u bounty, say oi’ lOs. (juar- 
ter, is granted by our governnuiU, corn w'ould be 
iiimiediately poured from KngJand into Spain. Limits 
would, it is true, be soon set to this exportation and 
importation. The competition which takes place 
among exporters, as among every other class of 
traders, prevents iheir realizing more than the coni- 
inun and ordinary profits of slock, and hence grain 
would be exported from England to Siiain, not with 
the expectation of realizing the whole of the bounty 
as prolits, but with the view merely of securing the 
ordinary rate of prolits on the (•ji[)itul e!iiplo>ed in 
its transfer. A lise of prices, though not lo the 
whole extent of the bounty, would th(‘i*efore he 
immediately fdt in this country, and a corre'spond- 
ing lull in Sjmin. Nor would this rise and fall of 
price he temporary. Corn would be perniaiientiy 
reduced in Spain, because the unusual cheapness of 
the foreign supplies would throw the poorest lands 
out of tillage ; and it would be iievmanently raised 
in Eaigland, because the increased demand would 
stimulate the bringing of lliem under cultivation. A 
bounty, to the extent we have suppiKsed, would per- 
haps depress prices /)s. pt r quarter in Spain, and 
raise them as niucli in Britain. 'J'o the Spanisli 
nation it would be extremely advantageous, as it 
would enable them to purchase the most indis- 
pensable necessary of life at so much less than 
they could othcrwn’se have done ; in Jkituin, how- 
ever, its eftbets would be directly opposite. A few 
more of our heaths and of our bogs would indeed 
be cultivated, but every class of persons in the 
kingdom, landlords alone excepted, would And it 
more difficult to procure food than befure. The 
higher price of our corn, supposing it not to raise 
w^cs and diminish the profits of stock, which it 
would most unquestionably do, wou^ obviously be 
of no advantage, and could not enrich the public, 
since it would in the end be exactly apportioned to 
the greater difficulty experienced in raising the ad- 
ditional quantity. 

Every bounty is objectionable as producing an 
unnatural and fictitious distribution of the national 
capital ; but a bounty on any manufactured com- 


modity would not iiincnf^e tlic qiiantlly of Lihour I’riiiripksof 
ncci’ssary to its production, and, of course, would . 
not raiM' its exi‘hangc;d)le value. In this respect, 1-^- 
a bounty which has for its objetM to slimul:il(‘ the 
raising ol'raw produce, is the m. st impolitic nCany. in- 
asmuch as it not only occasions a faulty distribution 
of capital, but also raises the cost of production, 
and, consequently, the real price of tlie articles pro- 
duced. 

'J'he argument that Dr Smith has brought forw'.ird 
against grunting a bounty is, tln rifore, untenahlc. 

I'lie nature of things has not, as this great political 
c'conomist imagined, stamped upon corn a real and 
unalterable value. The variations in its exchange- 
able value, incliuling the ( ih.ct of scarcity, and ol’ 
t'\trnor(linanly luxuriant crops, though somewhat 
•'low, iiT extiemely perceplihle at distant periods. 

'I'he wheat which in raised at an immense expi’nce 
from a worthless bog or morass, must surely have ii 
gi eater value than that which, in an earlier stage of 
society, was raised alnmst spontaneously from ncli 
alluvial lands. “ It is natural,’’ as Dr Smith has 
him.sell’ observed, ** that what is usually the produce 
of two days’ or two hours’ labour, should be wmrtli 
double of what is usually the produce of one day’s 
or one hour’s labour.” 

“ If good land existed in a quantity much more noiint\ ;<.i 
abundant than the production of food for an mcreas- viiniajiLOM-, 
ing population required, or if capital could be iiide- 
finitely employed without a diminished return on tlK' 
old land, there could be no rise of rent ; for rent in- 
variably proceeds from the employment of an addi- 
tional cjuantity of labour, with a proportionally less 
return.” (IJicarilo, Pr'uaipirs i)f Political Ecoaonu/, 
p. 5H,) Now, as bounties force us to have recourse 
to poor soils, and, consequently, iliminisli the pro- 
ductive jiow'cr of fresh capital when .npjilied to Ijviid, 
tlit'y must powcri’ully contribute to raise leiit, and 
are, therefore, essentially henelicuil to the landlords'. 

To every other class of society, liowcver, their ef- 
fects are diametrically opjiosile. 'J'liey are not mere- 
ly bunlencd with the. Tax necessary to pay the bounty, 
and compelled to pay an additional price i'or their 
most indispensable necessaries, but the returns de- 
rived from capital arc universally diminished. 
mers may, indeed, derive, during the currency of their 
leases, some advantage from a bounty, but it cannot 
be permanent. An increase in the cost of raising 
raw produce reduces the profits of agricultural as 
wxdl as of every other stock. At the expiration of 
the farmer’s lease his rent is raised, and he will be 
obliged to employ an additional number of labourers, 
and to pay them higher wages, while the rise in the 
price of his produce, as it can only be proportioned 
lo the rise oj his rent^ or to the additional mtmhcr of 
his labourers, will not compensate him for the rise ' 

in the rate of wages. 

In as far, therefore, as bounties on exportation, 
or restrictions on the importation of corn, tend to 
raise its real price, or to prevent it from falling, 
they must also tend to diminish the general prolitr. 
of stock, or to prevent their rising to wdiat they 
would otherwise be, if no restrictions on importa- 
tion existed. 
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Principles of But bounties in every ease, and restrictions on 
importation where, ns in Jkitain, they are efrectual, 
not only tend to lessen the profits of slock, and to 
inuinii^^ check tlio accumulation of capital, hut tliey stimu- 
IkIu- -/ ten- iate its transference to other countries. Tlie love 

ik'iiL^ ' 

iorre (’ 

AbroiW 

own inspection, will, no doubt, in many cases, in- 
duce capiudists to put up with a less late of profit 
in their own, than they mipht receive by employ- 
ing tlieir funds in other countries. But the love 
oi‘ c ountry has its limits. The love of gain is a 
no less p(werful and constantly operating principle, 
and if capitalists are once assured that their stock 
cun be laid out with equal se curity, and with con- 
‘•ideiably greater advantage in foreign states, a trans- 
ference lo a greater or less degree will uncpiestion- 
ahly take place. 

Ill tlic (ilih edition of his Essay on Populaiion 
(Vol. Jl. p. :^ 1 (>), Mr Malthus has dwelt at consider- 
able length on the supeiior advantages enjojed by a 
manul'aeluring country possessing great resources in 
land. 1 ie i:uiiceives, that such a country would go 
on increasing in riclies and strength, although sur- 
rounded by bishop Berkeley's wall of brass.” When 
manufacturing ca])ital became redundant, and manu- 
lli' tui ed commodities too cheap, it would have no oc- 
casion to wait ibr the increasing raw produce of its 
ucighbaurs. Its own redundant manufacturing capi- 
tal would he transferred to land ; and, on the same 
priiieijiie, wIkmi tlie price of raw produce fell too low, 
the capital employed m raising it would be consign- 
ed to manul’actures. In this way, the national pros- 
perity might, ill Mr Malthus’s opinion, be iiidefinite- 
iy [irolonged. 

If tills aide apologist of the restrictive system had 
cxtendiid tln^ reasoning to tlie world at large, or at 
least to the commercial part of it, it would have 
been quite unexceptionable^ But unless tliis parti- 
cular country were aclnally surrounded by a wall 
ofbruss, capital would be witlidniwn from it as soon 
as liie increase of population bud forced the culti- 
vation oi' poorer soils than those in its immediate 
vicinity, or as soon as the real price of its raw produce 
had become comparatively high. Mr Malthus 
w'ould readily admit, that no capitalist would rest 
satisfied wntli a less raU? of profit in Devonshire, and 
would not continue to pay his labourers at a higher 
rate in that county, than in Yorkshire ; but would 
affirm, with every other economist, that eitlier the 
profits of stock must be increased, and the rate of 
wages reduced in Devonshire, or that u transference 
of capital would take jdace. And if he liad recol- 
lected, that the laws which regulate the distribution 
of capital, between different provinces of the same 
kingdom, are the same with those w'liich ultimately 
regulate its distribution among different and indepen- 
dent kingdoms, lie could not have tailed to perceive 
the extreme erroneousness of his cuiiclusions, when 
applied to the case of a nation liaving any inter- 
course W'ith its neighbours. 

This is the worst view that can be taken of the 
y:ystem of bounties and restriction^. To establish 


K) of country, the thousand ties of .society and l;iend- 
apiialfljip^ the ignorance ol* foreign languages, and the 
dchire of having one’s funds employed under their 


their impolicy, it is sufficient to sliow, that tliey ne- Principles of 
cessariiy check the accumulation or the increase of 
tliiu iund, jjjubJch can alone support labour and set 
it 111 moiionyind by whose extent, the extent of the 
industry of tbe country must always be regulated. 

Bill il they do not merely check the accumulation 
of capital, hut aiuo force it abroad, wc must be satis- 
fied that they are among the very worst expedients 
to whicli, in order to secure some temporary advan- 
tage, or to remedy some temporary difficulty, ti 
short-sighted policy can have recourse. 

It lias, however, been eonlended, that although Hounties 
the. first effect of the bounty is to raise prices, 
that, by attracting an unusually great capital to land, 
it ultimately causes a glut of ilie market, and a I’all n?,n*ncc 
of price. That tins stalemcnt may to a certain or (’(im by 
extent be consistent with fact, and that a glut of the o 
market, snflicient to cause a depression 

of prices, may he produced liy a bounty, we do not ‘ 
mean lo deny ; but such di pression cannot last for 
any length of time, unless the real price of corn, 
that is to say, unless the labour necessary for its 
production, has also been diminished. 

When an unusual demand has been at any time 
experienced fur corn, and when capital is in conse- 
quence moving from manufactures to land, w heilier 
there shall be subsequently any permanent rise or fall 
of price, depends entirely on the circumstance of 
equal quantities of this newly employed capital being 
less or more [irodnelive, tlian the capital previously 
engaged in agriculture. 'J'liis fresh capital cannoi, 
however, be more productive, except from an im- 
provement in the manner of working land, or from a 
saving of labour, winch it is evident might equally 
take place without any bounty, and cannot be occa- 
sioned by it ; and il it is exjieiuled, unacconipunied 
by any such improvement, it must either raise 
prices, or he in a great measure lost to tlie proprie- 
tors ; for if the poorL.st sods in tillage do not yield 
tlie ordinary rale of profit, their cultivation must be 
abandoned. 

In reference to the idea of a bounty glutting tlie 
home market, it may be observed, that lliat circum- 
stance will vciy seldom liappen, except in seasons 
wlien there is an extraordinarily luxuriant crop, and 
of course very low- puces, in the counfr\ m which 
tlie grain cxjiorled by means of the hmmty is usu- 
ally sold. It (fi'cat Briliiin wore in the 

habit of exporting corn, eillier by a bounty or other- 
wise, tc Spain, the average prices ol’both kingdoms 
would ere long become nearly stationary, at a rate 
such, that the cost of a quarter ol’ wheat in Spain 
w'ould exceed that of a quarter in England, by the 
cost of transporting it from the one to the other, 
including in that cost the profits of the capital em- 
ployed in the carrying trade, insurance, &c. If 
such, however, was the case in ordinary years, it 
would be very different when there was any great 
diversity in tlie crops. When prices suddenly (cil in 
Spain, exportation from England would as suddenly 
cease, and would not be again renewed until the 
fall in this country, caused by the cessation of the 
foreign demand, had been as great as in Spain. A 
nation which exports corn, is liable to fiuctuation*- 
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Principles of of pi'Icc, not merely from the state of its own liar- 
the vests, but also from those of its customers, and inas- 
orn .aws. bounty gives a factitkWlB extension 

to exportation, it must also tend to rfi^der prices 
less steady. 

Hountics But sup|)osIng the accuracy of this statement to 
have n ten- admitted, it may still be contended, that a nation 
crcLVSuc‘ which exports an extra (juaqtity of corn by means 
tuationsin of a bounty, has, at least, a greater resource in years 
the Price of of Scarcity tlian a nation m a dift’orent situation. 
Raw r 'pjjjjj iJtja, liuwevcr, though extremely plausible, and 
to a certain extent correct, is, in the mam, falla- 
cious. If the deficiency of the crop did not ex- 
ceed the ordinary quantity of corn exported, there 
would not ^-ertainly be any considerable rise of price, 
but if the deficiency exceeds that quantity, the situ- 
ation of an exj)orting country must evidently be a 
great deal worse than that ol a regularly importing 
one. In the latter, a slight rise of prices woulcl in- 
duce a mucli greater importation, but in an export- 
ing country, prices must not only he raised by the 
whole cost of the carriage from Ibreign ports, hut by 
an additional sum, suHicicnt to deiermine iinporta- 
rion into new channels. 

Thus, a deficiency of the crop in Poland, which 
did not exceed the quantity of corn ordinarily ex- 
ported from that country, would not have any ma- 
terial effect on prices; hut, in order to cause an im- 
portation to make up for a deficiency of a greater 
extent, prices would have to rise, not merely liiglier 
than ordinary, but decidedly higher than the pricea 
of those countries to which Poland had previously 
been in the habit of exporting. 

Again, in seasons when tliere is a luxuriant crop 
in a countrj^ exporting by means of a bounty, it ope- 
rates with double eflcct, and very little of the sur- 
plus is stored up to answer the home consumption in 
case of future exigencies. By forcing exportation, 
it hinders, as Dr Smith has observed, the plenty of 
one year from relieving the distresses of anotlicr, 
and therefore occasions, in years of scarcity, a gn at- 
er importation than would otherwise have been ne- 
cessary. 

These conclusions do not depend on theory only. 
If wc compare the prices from 1()88 to tin pe- 
riod of the operation of the bounty, and when the 
exports ninio.st always exceeded the imports, with 
the prices of the period from 17(jJ to 17.02, when 
the corn trade enjoyed a tolerable degree of free- 
dom, and when importation and exportation were 
regulated nearly by the state of the supply and the 
demand, we shall find that prices varied a great deal 
more in the former period than in the latter. Keep- 
ing out of view the years in which the coin was de- 
graded or its value fluctuating, in 1724 the price of 
the Winchester quarter of middling wheat was 82s. 
lOjd. and in the following year it aad risen to 48s. 
Ijd. ; in 1727 it fell to 87^. 4d. and, in 1728, it rose 
to 48s. 6d. The average price of 1740 and 1741 
was 458. 4d. and of 1743 and 1744 only 22s. Id. a 
foil of almost cewf. prr cent. And, again, in 1754 
and 1755, the average price was 80s. 5d, and in 
1756, 1757, and 17/iS* it was as high as 46s. 8d. 
The greatest difference of price from 1711 to 17(>5, 
is that between the price of 1 744, or 22s. Id. and that 


of 17.^7, or .58s. 4(1. amounting to no less than 148 Principles 
per cent. On the other hand, the lowest price of 
the period from 1765 to 1702, is that of 1779, 

86s. 2d. and the highest that of 1773, or 59sS. 2d. a 
differniee of about 86 jjer cent. So much for the 
bounty steadying prices. 

We hope we have now said enough to show 
impolicy and pernicious tendenev of the bounty. 

With our present comparatively high prices, wi* are 
indeed secured against its operation, should it be at-affoni any 
tempted again to renew it, as nothing but the grant- for 
ing an extremely large bounty, or, what is iusl tlu ■»* 

same thing, the imposing an extremely heavy tax on .,,fj ample 
the country, could render our corn, in ordinary Suj.piy 
years, sufficiently cheap for the foreign niark» t. t orn. 

The few following remarks shall, therefore, be direct- 
ed solely to the propriety of restrict in impart nt inn. 

And as we have already shown that the resiiiclivc 
system, whenever it prevents purchasing in the 
cheapest market, and thereby fictitiously up 

the price of corn, must, as well as the bounty, he 
exposed to the fundamental objection of diminishing 
the profits of capital and forcing it abroad ; we shall 
now content ourselves witli adverting to the security 
which the restrictive system is supposed to afford, of 
furnishing an independent and ample supply of pro- 
vi>ion?. 

In the Jirst place, it may be observed, that where 
one nation lias been, for a series of years, in the habit 
of importing corn from another, it must have ex- 
ported some more acceptable produce us an equiva- 
lent. 'fhe farmers of the corn growing country will, 
after this commerce is established, caleuhite as much 
upon the demand of the importing country, as on 
th.it of their own citizens. They will cultivate an 
addiiiona) quantity of land, raise larger crops, and 
consequently pay higher rmits, solely because they arc 
assured of this vent for their produce, "i'he benefits 
ol this intercourse are, therefore, reciprocal, and the 
corn growers, as much as the corn buyers, are inte- 
rested in a continuance of the traffic, and would suf- 
fer as much by its cessation. “ When wc consider,’' 
says Mr Ricardo, the value of even a few weeks 
coiisum])tion of corn in England, no interruption 
could be given to the export trade, if the Continent 
supplied us with any consideiable quantity of corn, 
without the most extensively luinous commercial 
distress, — distress w'hich no sovereign, or combina- 
tion of sovereigns, would be willing to inflict on 
their people ; and, though w illing, it would be a mea- 
sure, to which, probiilily, no people would submit. 

It was the endeavour of Bonaparte to jircvent the 
exportation of the raw produce of Russia, more than 
any other cause, which produced the astonishing 
efforts of the people of that country against the 
most powerful force, perhaps, ever nssi mbied to sub- 
jugate a nation.” [Essay on the Vrojits of Stock, 
p.29.) 

But, when a nation adopts a policy like that on 
which we are now acting, and refuses to admit any 
foreign corn, except when the home price reaches a 
height indicating scarcity, she must then, it isobvious, 
contend in a market to which no corn has been 
brought, with a view to answer her demand. Tlie 
dificulties wc have experienced in importing have 

7 
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Principles of been greatly exaggerated; but they result, !n fact, 
from tlie nature of our own policy respecting 

^ Perpetually fluctuating between bounties, rc- 

strictions, and 'prohibitions, no foreign country can 
ever calculate on our continuing to import their 
cpni. We may buy a million of quarters to-day, 
but we shall, perliaps, buy no more for a couple 
of twelvemonths. If our demand was steady, if 
we regularly imported, additional supplies would 
be raised for our market ; foreign rents would 
be raised, and not merely farmers, but landlords, 
would be interested in procuring us whatever quan- 
tity of corn we might require. Hut, in the pre- 
sent state of our corn trade, we only enter the foreign 
market as strangers. Our orders may be expected, 
but they cannot be reckoned on ; and hence, what- 
ever supplies we may procure, l)eing withdravvn 
from the ordinary stocky foreign prices arc speedi- 
•ly raised, exportation checked, atid the home price 
allowed to reach an excessive height. 

Mo.st foreign states have indeed fixed a statutoiy 
price at which exportation shall always cease. But 
this price is miicli higher than tlie avcM'agc ; and 
although diir corn trade were unrestricted, the im- 
qportations into this country would not have much 
effect in raising prices abroad, as a greater produc- 
tion would universally take place; and foreign powers, 
becoming sensible of the advantages of a perfcctiy 
free trade, would soon repeal this limitation. 

When a merely temporary liberty is granted to 
import, the operations and the enterprise of mer- 
chants are alike cramped. They cannot order corn 
from distant countries, lest the price should have 
fallen before it arrives, and the ports be shut. They 
are compelled to have recourse to countries in our 
immediate vicinity; their orders must be given on 
the spur of the moment ; and all that consideration 
and combination, necessary to closure the success of 
every complex transaction, arc unavoidably excluded. 

The corn law of 181.5 has indeed given liberty at 
any time to import and warehouse foreign gram duty 
free, to be again re-exj)ort,ed, or used for home con- 
sumption when the price reaches 80s. ; but this 
liberty does not seem to be of much consequence. 
Coro is at once a bulky and a perishable commodity, 
and no capitalist would choose to employ his funds 
in importing it. unless there was a strong pro- 
bability, that prices would very soon attain the 
limit vvlien it might be sold. Com will at all times 
be stored up for a market sucli as that of Amster- 
dam, because it may there be disposed of at the 
pleasure of the holder, and its sale is not regulated 
by any contingent circumstance. In this country, 
the case is very different. An unforeseen change of 
weather will often check the rise of prices, at the 
very time a further rise was confidently expected ; 
and even the warehousing of any considerable quan- 
tity of foreign grain, would of itself have a similar, 
though a much less effect. By giving no freedom to 
mercantile operations, and by preventing the im- 
porter from disposing of his commodity when he 
thinks proper, this syjstera, in ordinary years, mu.-t 
put an end to the warehousing trade altogether. 

“ Never, says an intelligent writer, “ could there 
have been a greater inducement to warehouse than 
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in the past year (I8l6). The season was unpropi- Prin^aplef of 

tious from the beginning, and all Europe seemed 

likely to suflfewith ourselves, and yet not only was , 

this warclmq|||^ carried to a very small extent, 

but our wh^ was sent out of the country when it 

could have been procured for less than 50s, the 

quarter.” 

In the second place, the wider the surface from 
which a country derives its supplies of food, the less 
will it be exposed to fluctuations of price, arising 
from favourable or unfavourable seasons. A genera) 
failure of the crops of an extensive kingtlom is a ca- 
lamity that but seldom occurs. The weatlier that 
is unfavourable to vegetation in one species of soil 
is frequently advantageous to it in another. If moist 
clayey lands suffer from a wet summer, the crop* are 
rendered more luxuriant in dry rocky districts. The 
excess of produce in one province compensates for 
its deficiency in another; and, except in anomalous 
cases, the total supply is nearly the same. But, if 
this be true of a single nation, it is always true in re- 
ference to the world at large. No one instance of 
universal scarcity blackens the history of mankind ; 
but it is constantly found, that when the crops of 
one country fliil, plenty reigns in some other quar- 
ter. A freedom of trade is alone wanted to guaran- 
tee a country like Britain, abounding in all the va- 
ried products of industry, in merchandise suited to 
the wants of every society, from the possibility of a 
scarcity. The nations of Uie earth are not con- 
demned to throw the dice to determine which of 
them shall submit to famine. There is always abun- 
dance of food in the world. To enjoy a constant 
plenty, we have only to lay aside our prohibitions 
and restrictions, and to cease to counteract the be- 
nevolent wisdom of Providence. 

The case of Holland strongly corroborates the 
truth of all we have stated. In the days of her 
greatest prosperity, she wa.s cliiefiy led with import- 
ed corn, and the prices there were extremely mode- 
rate ; and, what is of infinite consiqueiice, were 
steadier than in any country of Europe. Even 
during the convulsions of the last twenty years, and 
when her former commercial connections had been 
almost all dissolved, prices fluctuated very little. 

A nation circumstanced like Great Britain, with 
prices infinitely liiglier than in surrounding nations, 
and growing nearly its own average supplies of corn, 
cannot fail to experience a very great and sudden fall 
of price when the market is glutted by a more than 
ordinarily luxuriant crop. If a year of unusual abun- 
dance should chance to follow a year in which prices 
had been rather higher than ordinary, and when a 
considerable quantity of foreign grain had been en- 
grossed into our disposable produce, it is almost 
certain wc should experience a glut. There can, 
however, be no steady and continued exertion of 
agricultural industry, where prices are exposed to 
great revulsions. Agriculturi* can only flourish wliere 
they are steady, or where they are progressively ad- 
vancing. It does not seem possible, however, to 
guard against such fluctuations under our present 
system While it is persevered in, an unusually lux- 
uriant crop will be nearly as prejudicial to the far- 
mers, as a deficient one is injurious to the consum- 
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Prinp^^erfi. Befioore any part of our surplus produce can be 
exported to ahnost any foreign market, it must de- 
dine 308. or ‘40s. per quarter belowj|!i|jat has been 
reckoned its grooving price, or SQs^ J I^vj^ 

Error of Mi PcrhspS the must imposing of ffl arguments 
Malthuson whidi Mr Malthus has urged against the policy of 
the Bubject allowing an unrestricted corn trade, proceeds on the 
^Uie Corn that ultimately every agricultural nation 

will tnonufucture for itself, tnd will cease purchasing 
■from abroad. But Purely Mr Malthus does tiot mean 
to insinuate, that, in the progress of society, there 
will be no interchange of manufactured commodi- 
tica for raw produce carried on between different 
countries ! I^t is evidently impossible such a state of 
things can ever be brought about until the cost of 
raising raw produce in all the differeut commercial 
countries of the world shall be the same. America 
may» und it is higldy probable very soon manu- 
facture cotton goods for her own consumption ; but 
while the cost of raising wheat is less in tiiat repub- 
lic than in England, it will be exported to us in re- 
turn for some species of our produce. Nothing but 
the having recourse to the enactments of the thir- 
teenth and fourteenth centuries, and prohibiting ex- 
portation altogether, can possibly prevent corn being 
sold where its exchangeable value is greatest. 

That the profits of stock are diminished by the 
accumulation of capital, is supposed in every part of 
Mr Malthus’ observations on the corn laws. This 
opinion is, however, fundamentally erroneous. Com- 
modities being, in every ca^c, bought with commo- 
dities, their multiplication cannot occasion any fall 
oi' the exchangeable value of one anoilier. 1^', uiulcr 
any given circumstances, ten pairs of gloves exchang- 
ed for ten pairs of stockings, and ten quarters of wheat 
for ten pairs of boots, tliey will, in the same cir- 
cumstances, cOMtinue> provided they are all zncrea.v- 
cd in the mme relative proportions^ to preserve pre- 
cisely the same exchangeable value, onp with an- 
other, to whatever extent Uieir quantities may be 
augmented. Tims, supposing the capital engaged in 
the different branches of trade and industry, to 
be adjusted in such a manner, that, ul| tilings 
considered, every branch yielded nearly the same 
rate of proht, it is evident that any amount of ad- 
ditional cqpital which was invested in them all, 
according to the same ratio of distribution, would 
not sink the price of any one article ; — each would 
sell for precisely tiie saiuc sum it sold for before, 
and if wages remained stationary, the profits of stock 
would neither be increased nor diminished. If too 
much of one commodity, as of cotton for example, 
is nianutactured, its relative value will fall, and 
the profits of the stock employed in the cotton 
trade will be reduced, but such nn effect can on- 
ly be temporary. Some other department must, 
at the same time, be understocked, and, yield- 
jag larger profits, will attract tili surplus capital 
employed in the cotton manufacture. Wc have, 
therefore, no reason to be alarmed at the ef- 
iecu of competition in any department. The ma- 
nufacture of one commodi^ opens up a market for 
the exchac^c, that is, for the sale of some other com- 
modity, and no commercial nation has any thing to 
fear from the progress ofJts neighbours. What it 
11 


has really to fear is, tliat the average profits of itsPdnciplcsof 
' capital do not fall lower than the average rate of corn Laws, 
profit in the surrounding nations, If this is the 
case, its future progress will be clogged and retard- 
ed, and it will ultimately languish and decline. 

Neither the skill, industry, and perseverance of ar- 
tisans, nor the most improved machinery, can ptr- 
niauently bear up against a constantly diiniuishing 
rate of profits. And such a comparative diminution 
of profit, let it be recollected, is always produced by 
ajictilious enhancement of the price oj corn* 

The most popular defence of the corq laws, and Populur ar^ 
the only additional one we shall notice, rests on the 
ground, that as exclusive advantages are granted to 
different manufactures, agriculture ought, in strict 
justice, to be placed in the same favoured situation. 

But it was long ago demonstrated, that it cannot 
possibly be the interest of any state to manufacture 
at home, what it might purchase cheaper abroad. 

If, therefore, any of our manufactures, as that of 
silk, could not exist if a free trade were allowed, it 
would be for the general advantage that they 
were given up, and the capital vested in them em- 
ployed in some other species of industry. The ma- 
nufacturers of Gloucestershire, in their excellent 
resolutions against the late corn bill, expressed, in 
the strongest manner, their acquiescence in the doc- 
trine of a free trade, and stated their perlect willing- 
ness to sacrifice any exclusive privileges they might 
tinjoy, to the attaining that de&irahle object. It is, 
indeed, beyond all question, tliat a iVee trade would 
be very much for the advantage ol‘ tiiose manufac- 
tures, part of which are at present exported. The 
fall that would then take place in the price of pro- 
visions and of labour, would, much more tluiu com- 
pensate aqy disadvantage the woollen manufacturers 
might experience, from a rise in the raw material ; 
anu in the cotton manufacture, the advantages would 
not be counterbalanced in the slightest degree. 

** Bccaqse,’* says Mr Ricardo, referring to tliis 
argument, the cost of production, and, therefore, 
the prices of various manufactured commodities, are 
raised by one error in legislation, the country has 
been called upon, on the plea of justice, ((uietly to 
submit to fresh exactions. Because we all pu\ an 
addiTionul price for our linen, muslin, and cottons, 
it is choughr just timt w'c should pay also an addi- 
tional price for our corn. Because, in the general 
distribution of the labour of the world, we have pre- 
vented the greatest amount of productions from 
being obtained by that labour in manufactured com- 
modities ; we should further punish ourselves by di- 
minishing the productive powers of tlie general la- 
bour in the supply of raw produce. It v^ld be 
much wiser to acknowledge the error/s whjdi a mis- 
taken policy has induced us to adopt, and immedi- 
ately to commence a gradual recurrence to the sound 
principles of an universal free trade.” [^Princijiles i^f 
Political, Economy, S^'c. p. 444.) 

The fact that, in ordinary years, the price of 
wheat at Dantzic scarcely ever exceed^ 32$. and 
that its medium price ip France and the Nether- 
lands is below 40 b. renders" it certain, that if the 
late corn law had not been enacted, a considerable 
portion of the capital which has been expended in 
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Princii)lch of manuring and cultivating- inferior lands, in the period 
the from 1800 to 1814*, would have been rendered com- 
' j)arntivcly unproductive. This, liowever, is the i^iole 
extent of the loss that would have been experienced. 
The rent of the superior and yet cultivated land would 
hme no doubt been reduced also ; but its produce^ and 
consequently the general wealth, would not, on that 
account, have been in the least diminished. Hard, 
therefore, as the case may appear, it would certain- 
ly have been much better that the fixed capital which 
could not have been withdrawn from poor soils had 
been sucriliced, than that the profits of every kind 
of stock in the kingdom, and the real wealth of all 
the other classes, should linve been permanently re- 
tliiccd, in order to saye a few landlords and farmers 
from the consequences of* their own improvident 
speculations. It was not contended when the steam- 
engine, or when Sir R. Arkwright’s cotton-mil] was 
introduced, that they should not be efnployed, be- 
cause the old clumsy machinery would thereby be 
superseded, and the capital vested in it lost. No 
Mich ridiculous opinion as this was ever entertained; 
but in what respect w'ould it have been more absurd, 
than to persist in raising produce from a poor soil at 
an immense cxpence, when wc might purchase plen- 
liful supplies, and at a much cheaper rate, elsewhere? 
Why should not the best machinery be employed in 
raising corn as wtII as in spinning cotton ? If an ex- 
* penditure of L. 1000 would suffice to manufacture 
cottons or hardware at Glasgow or Birmingham, 
that would exchange for 400 or 500 quarters of Po- 
lish or American corn ; and if the same sum, applied 
directly to the raising of corn, w'ould not in this 
country yield more than 250 or 300 quarters j what 
folly can be greater than to continue such a compa- 
ratively disadvantageous production, and not to buy 
corn from foreigners with our manufactured goods ? 
If private interests are not, in such cases, to give way 
fo the general good, the improvement of society 
must at once come to a close, and mere sluggish 
routine must take the place of genius and invcniion,. 

Certainly,” says Mt Malthus, who is by far the 
ablest defender of the restrictive system, “ the legis- 
lature has nothing to do with securing to any class 
of its subjects a particular rate of profits in their 
different trades. This is not the province of a Go^ 
venimenl ; and it is unfortunate tnat any language 
should have been used which may convey such an 
impression, and make people believe that their rulers 
ought to listen to tiie accounts of* their gains and 
losses.*’ 

The unparalleled weight of our taxation, and the 
compar^vely high wages of labour in tin's country, 
furnish* apology for the restrictive system. Taxa- 
tion equally affects every part of the community, 
and does not fall heavier on the agriculturists than 
on any of the other classes. If this was not really the 
case, if every tax did not in the end fall entirely on 
the consumers^ and on the different employers of 
workmen, what would be the situation of the 
French cultivators, who pay as “ contribution fon- 
ciere* about one-fourth, part of the produce of the 
soil directly to the state ? Instead of being weaken- 
ed, the power of the country to bear the oppressive 
weight of its burdens, would certainly be increased 
hv the abolition of the corn laws. Wo should at 



least purchase food cheaper after the ports had been PrinoSplwof 
thrown open than at present 4 and surely drat cir* 
cumstance w i| |||cDable us to make good our other 
payments difficulty. The high rate of 

wages, in as it is not ascribahle to taxation, is, 
as we have already shown, an effect of our restrictive 
system ; and its reduction would be one of the hap- 
piest consequences of a feee trade. 

It should never be forgotter^ that restrictions 
on importation and high prices can only be of 
service to the landlords (for the fanners have, 
in fact, an opposite interest in the matter), where 
the consumers are rich enough to pay tlie high 
prices. If, however, we have been successful in 
showing that every enhancement of the price of 
corn lessens the accumulation of capital ; and, sti- 
mulating its transfer abro^, necessarily diminishes 
that very fund which supports labourers, and, conse- 
quently, consumers, it must be obvious, that this 
system aims a deadly blow at the real prosperity of 
agriculture itself, as well as of every other species of 
industry. Whatever advantage the landlords may 
derive from the corn laws, can only be fleeting and 
illusory. It must arise from the corresponding de- 
pression and Buffering of those classes, with whose 
welfare their own is intimately and inseparably con- 
nected. It is precisely the same with the relief a 
patient derives from a medicine which expels a cur- 
able, to leave an incurable disease in its room. 

At the time when the late corn law was enacted, 
tlie revulsion and derangement, which must always 
attend a sudden fall of prices, were nearly over. 

Kents were generally reduced,—- u considerable por- 
tion of the inferior lands hod been sown down with 
grass seeds,— -and wages were already on the de- 
cline. To have thrown the ports open would, in 
these circumstances, have been attended with veiy 
little inconvenience. Occurrences, beyond the reach 
of control, had paved the way for the introduction 
of a liberal system of policy, and it must ever be 
lamented that the opportunity was not embraced. 

If we shall, at any future period, think of retracing 
our steps, in order to give time to withdraw capiuil 
from the cultivation of poor soils, and to invest it in 
more lucrative employments, a gradually diminishing 
scale of duties may bo adopted. The price at which 
foreign grain should be admitted duty free, may be 
made to decrease from 80s. its present limit, by 4s. 
or 5s. per quarter annually, till it reaches 50s., wlien 
the ports could safely be thrown open, and the re- 
strictive system be for ever aboJishedb 

When this happy event shall have taken place, it 
will be no longer necessary to force nature. The 
capital and enterprise of the country will be turned 
into those departments of industry in which our phy- 
sical situation, national character, or political insti- 
tutions, fit us to excel. 'I'he corn of Poland, and 
the raw cotton of Cnrolinu, will be exchanged i'or 
the wares of Birmingham, and the muslins of Glas- 
gow. The genuine commercicl spirit, that which 
permanently secures llie prosperity of nations, is al- 
together inQonsistept #ith the dark and shallow po- 
licy of monopoly. The nations of the earth arc like 
provinces of the same kingdom, — a free and unfetter- 
ed intercourse is alike productive of general and of 
local advantage. 
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COBNCSfeWS AND TRADE. 


III. Prebbnt Stam or the Cork Trade. 

Respecting the present state of trade, as 

to consumption and supply, it is not to arrive at 
any perfectly satisfactory conclusions. On referring 
to the tables of export and import, annexed to this 
article, it will be seen, that, in 1811, the total value 
of the corn exported to foreign countries from Great 
Britain and Ireland amounted to L. 1,518,152, and 
of foreign corn imported to L. 1,103,165 ; and in 
1812 the exports amounted to L. 1,559,737» and the 
imports to ll 1,232,027- In both these years, there- 
fore, wc raised more corn than was sufficient for 
home consumption ; but, as the greater part of the 
excess of exports was sent to the peninsula as provi- 
sion for British troops, we can only consider the 
growth of corn in the united kingdom to have then 
been connnensurute with the total demand. 

The paper prices of English wheat in 1 8 1 1 and 1812 
were .94s. and 125 b. respectively ; the bullion prices 
for the same period being 74s. and 98s., or 868. on a 
medium. The prices of 1809 Rnd 1810 were about 
as high ; and, us farmers did not then realize any un- 
usual profits, it may be concluded, that such a sup- 
ply cannot, in ordinary y cm's— -without some decided 
improvement in agriculture, or without such a change 
in the political circumstances of the country, as will 
admit the pooreat lands under tillage to be cul- 
tivated at a cheaper rate, — ^be obtained from our 
own soil at less than 80s. per quarter. Whether, 
however, the demand for corn has continued the 
same as in 1811 and 1812; for certainly it has 
not increased; or whether it has diminished, so 
that any considerable quantity of poor land has 
been thrown out of cultivation, and the exchange- 
able value of raw produce reduced, are questions 
which we have as yet no accurate data to deter- 
mine. 

It is extremely difficult to form any tolerably cor- 
rect conclusions respecting the quantity of corn raised 
in an extensive kingdom, from calculations founded 
on the number of acres in tillage, and on the average 
produce jser acre. No accurate estimate can possi- 
bly be framed of the extent of the lands under culti- 
vation. It is perpetually changing from year to 
year ; and the amount of produce varies not only 
with the differences in the seasons, but also with 
every improvement of agriculture. This method, 
therefore, has been very generally abandoned, and 
economists now attempt to estimate the growth of 
corn by its emsumpHon* But, although this is cer- 
tainly the preferable mode, still the conclusions to 
which it leads are necessarily very loose. The con- 
sumption varies considerably from one year to an- 
other, according as the power of the consumers to 
make purchases happens to be grq^er or less. But, 
supposing this power to remain thetame, the average 
quantity of com consumed by each person, and the 
species, can only be ascertained by approximation. 
Mr Charles Smith bestowed a very great deal of aU 
tentioQ on this important tevestigation (Tracts on 
the Corn Trade); and, as his estimate of our ag- 
gregate produce forms the groundwork of almost 
:dl those which have been subsequently framed, it 


deserves particular attention. Having taken tlie po- PreientState 
pulation of England and Wales, in 1 765, at 6,000,000, « 1^® 

Mr Smitli reckoned the consumers of each kind of^^ 
grain, the quantity consumed by each individual, and ^ 

hence the whole consumed by man, as follows : Smith's 

timatc. 

Estimated Popii- Average Con- Consume! 

lation of England sumption of by Man. 

and Woles. each Person. (t^uarters. 

3,750,000 consumers of wheat, at 1 qr. each 3,750,000 

739.000 ditto of barley, at 1^ ditto 1,016,125 

888.000 ditto of rye, at 1^ ditto 999*000 

623.000 ditto of oats, at 2^ ditto 1,791*^25 


Consumed by man, - 7,556,350 

In addition to this Mr Smith estimated the 

wheat distilled, made into starch, &c. 90*000 

Barley used in malting, &c. - - 3,417*000 

Rye for hogs, &c. - - 31,000 

Outs for horses, &c. - . - 2,461,500 


Total of home consumption, - 13,555,850 

Add excess of exports over imports, 398,624 


Add seed, one ienlhy 


13, .954,474 

1,395,447 


Total growth of all kinds of grain in) , - qj.q noi 
England and Wales in 1765, j » - 


This estimate, it will be observed, docs not include 
either Scotland or Ireland, and later inquiries have 
rendered it probable that Mr Smith had underrated 
the population of England and Wales by nearly one 
million. The allowance for seed is also too small. 

Mr Chalmers, availing himself of the information jv[r chol- 
respecting the subsistence of the people, furnished men'n Kbti- 
under the population act of 1800, estimated the to- 
tal consumption of all the different kinds of grain in 
Great Britain at that epoch at 27,185,300 quarters, 
whereof wheat constituted 7*676,100 quarters : The 
crops of 1800 and of 1801 being unusually deficient, 
the importation in these years was proportionably 
great; but excluding these scarcities, the total 
average excess of all sorts of grain imported from 
Ireland and foreign countries into Great Britain 
over the exports, had previously amounted to about 
one million of quarters, which, deducted from 
27,185,300, leaves 26,185,300, to which, if we add 
one-eighth as seed, we shall have 29,458,462 quarters 
as the average growth of Great Britain in 1800. 

Although the population of Ireland has not been 
exactly ascertained, the authorities adduced b^ 

Messrs Newenham and Wakefield will not permit 
us to estimate it at less than Jive millions: The 
greatest portion of its inhabitants are, it is true, 
supported by the potatoe, and seldom or never taste 
bread; but wc shall probably be within the mark if we 
estimate the number of those fed by the various 
kinds of corn at two millions, and tlie average quan- 
tity consumed by each individual at two quarters : 

Tliis would give 4,000,000 of quarters as the total 
consumption of Ireland ; which, being added to Mr 
Chalmers's estimate of the consumption of Great Bri - 



Com Trade. uuD, A 1 tOOOiOOa quarters as tb^ ^tauump- 

tion of the whole aotpire. 

Di C«aq«. The population has, however, increaped'wery con- 
houn'i siderably since laoo, and both Mr Western sind Dr 
mate. Colquhoun concur in estimating the average con> 


SPECIhS 

OF 

CHAIN. 

Pstunoted 
Avenp of the 
Popumtion of 
Great Britain 
and Indand* 

Fad! 

Person 

averaged. 

Cozuumed bj 
Man. 

Consumed by 
Anunals. 

ITsod in Beer 
and SpiritB. 

Used in va* 
noni ManS- 
SKtiuea. 

Total of 
Quarters. 

Wheat, . 
Barley, . . 
Oats, . . 
Bye, . . 
Beaus and 1 
Pease, J 

9,000,000 

1.500.000 

4.500.000 
500,000 

500,000 

Qftarlfrx. 

1 

U 

li* 

H 

1 

Quarter 

9,000,000 

1.875.000 

6.750.000 
015.000 

^100,000 

Qiiartert. 

210,000 

10,200,000 

59,000 

1,560,000 

Qtuniett, 

4,250,000 

QttaftfrM* 

170,000 

1,000 

9,170,000 

6.385.000 
16,950,000 

685,000 

1 . 860.000 

Totals 

16,000,000 

1 

18,750,000 

11,829,000 

4,250,000 

o 

o 

o 

85,000,000 


mptton tiia whole enmkw in 1812 and 
rautddi^iidawrqiarten. ,;5«V^ ' 

JTs 


BUI 

about 


; ia Dr Colquhoun’s estimate : 


Progrvsiive Consumption, 




Other Grain. 

T(»taL 

One year, 

Quarters, 

Quarters, 

Quarters, 

9,170,000 

25,880,000 

35,000,000 

Six months, 

4,585,000 

12 , 915,000 

17,500,000 

Three months, 

2,292.500 

6,457,000 

8,750,000 

Six weeks, 

1,146,250 

8,228,750 

4,850,000 

One month. 

764,166 

2,152,500 

1,076,250 

2 , 916,666 

Two wiSeks, 

882,083 

1,458,388 

One week, - ^ 

191,041 

588,125 

729,166 

One day, 

27,291 

76,875 

104,166 


the exportfe in 1812 rather exceeded the im- 
port^, ]f we add one eighth as seed to Dr Colquhoun’g 
estinmti of the consumption at that periodi we shall 
havt about forty millions of quarters, as the to- 
tal quantity of the different kinds of grain produced 
in Giedt Biitain and Ireland. 

Inquiry into deficit in our home supplies of corn has 

tilc foreign chiefly made up 1^ importations from Prussia, 
Corn Trade. ^he Oilier countries on the Baltic, and from 
America. In Prussia the corn trade is not regulat- 
ed by any fixed principles, and the duties on expor- 
tation arc continually varying. They are sure to be 
increased when theie is any very unusual foreign de- 
mand; and in 1800 and 1801, when we imported 
immense quantities of com from Dantzic, Konings- 
berg, they must have yielded a very large reve- 
nue. 

Poliiiul. The following table of the export of wheat from 
DaOtzic, the principal corn market in the north of 
Europe, to England and other countries, from 179^ 
to 1805, both inclusive, is extracted from Oddyi’^s JSu* 
ropean Commerce^ p. 263 : 


1797 , • 

17,496 

6,398 

* 2s,6ai 

1798, . 

18,357 

7,991 

• 26 ,M 8 

1799 . - 

1C,718 

8,311 

• 1 es,(m 

1800, - 

37,202 

83,748 

8,661 

• 40,863 

1801, . 

8,855 

- 87,603 

1802, • 

27,028 

25,388 

- 52,416 

180S, - 

11,725 

22,424 

- 84,149 

The Dantzic Utst is equal to 

about 10^ Winches- 


ter quarters. 

The extreme irregularity of the foreign demaOijt, 
coupled with the •variation of the duties on exporta- 
tion, causes a very »eat fluctuation in the prices of 
corn at Dantzic. In Mr Oddy's opinion, the P^es 
can afford to sell their wheat for about S£s. per eniir- 
ter, and their rye, which is a principal artioe ^ex- 
port, for about ips. When, however, iny 

extraordinary demand, or when it is understood that 
the crops either in Britain or Spain, the chief com* 
petitors in the Dantzic market, are Considerably de- 
ficient, pricei rise much h^er. 

The price of Rujssian wheat, exported from tlie 
^rts on the Baltic, is generally lower than that of 
Dantzic. At Archangel, according to Mr Oddy’s 
account, its mean pi'lce was, for the j^een years pre- 
vious to 1 805, only about 266^ the quarter. 

Mr Oddy bos given the fbllowing estimate of the Bum. 
total value of all the different kinds of grain, ex- 
ported from the Russian Empire in 1802 : 

■ .. — . nr i. ■ . 



To Fngland 

To othiT 



in l.astft 

parii. 

Totri. 

179«, 

- 9,541 

- 5,968 - 

15,414 

1794 , 

6,244 

- 12,529 - 

18,773 

1795 , 

4,283* 

9,491 - 

13,774 

1796 , 

20.407 

6,474 - 

26,881 


* This is certCinly too small an allowance : It ought^ at least, to have been two quarters. 
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iiun .Tttte- 


■'■Wlitnt, 

'fee,, 

"pats, 

Pthcf coi n, 




Wbeit aiid rye Hour, 

SpiriUi made from native corn, 


BooMesv > 
4,055,907 
,(j04,422 ' 
I04J44 ‘ 
206,056 
99.754 
157»fi09 


Total value in roubles, 1 1 ,496,2 1 J 

/VTOCTic;u Tlic following is the British Customhouse statement 
of the quantity of wheat and dour imported into 
Great Britain from the United States, from 1803 to 
1812, both inclusive: 




U heat Qtiarierfi. 

Flour Cwto. 

160S, 

. 

22,995 

301,474 

1804, 



14.907 

1805, 


12 

47,044 

1801^ 


8,987 

243,587 

1807, 


108,596 

498,910 

1808, 


8,925 

13,691 

I 8 O 9 , 


.86,537 

471,101 

1810,. 


34,829 

210,210 

1«11, 


10,716 

25,533 

1812, 


180 

37,161 

The following is the American 

Custom-house 

statement of the total quantity of wheat and wheat 

flour exported from the United States, from 1801 to 

1814, both inclusive, with their aggregate value in 

dollars. 





Whm. 

Flour. 

Value of both. 


Bitthelt. 

jBaiTcls. 

Dollars 

1801 - 

239,989 

* 1,]Q2|444 - 


1802 • 

880,881 

- 1,156.248 • 


1803 - 

686,415 

. 1,311,8.53 - 

9,310,000 


1804 

180.5 

1806 

1807 

1808 
1809 
1810 
1811 
1812 
1818 
1814 


127,024 

18,041 

86,784 

766,814 

87,330 

393,889 

325.924 

216,833 

53,832 

286|535 


810,008 

777,513 

782,724 

1,249819 

S6%813 

846,247 

798,431 

1,445,012 

1,443,492 

1,260,94s 

193,274 


7,100,000 

8.325.000 

6.867.000 

10.753.000 

1.936.000 

5.944.000 

6.846.000 

14.662.000 

13.687.000 

13.591.000 

1.734.000 


The general average price of wheat per bushel in 
thie^ XJmted States, in different years, has been as 



DoQ. 

Cenu. 

»7Mi . 

- 0 

60 

1790, » 

* 0 

75 

1795, 

. 1 

20 

1800, 

- « 

0 

1805, 

- 1' 

BO- 

I8OIS, 

- 1 

SS 

1807, 

- 1 

25 



Don. 

Centi. 

1808, 

1 

25. 

1809, 

- 1 

25 

1810, 

1 

50 

1811, 

- 1 


IBIS, 

- 1 


1813, 

- 1 

75* 


In 1787, a year of a fair average crop,’ M. Ar-Ccarh Trade 
nould estimatjpd the value of the grain exported' 
fron) France at 6,^59,000 franks, .and of that 
ported at 8,116,000 franks. Since that period the 
agriculture of that country has been very much im« 
proved ; but as the population has also been nug« 
n>cnted, we may perhaps conclude, tliat France now 
raises about as much grain as is necessary for her 
own consumption. If, however, a free corn trade 
V ere established between this country Ond France, 
we should, even under these circumstances, be able 
to import vety considerable quantities of corn. There 
is always an excess of produce in tlie northern pro- 
vinces of France, ready for the foreign market ; for 
the southern provinces, where the crops are defi- 
cient, are more easily supplied by importations 
from Italy, Barbary, Odessa, 8rc. 

The following is a table of the price of the sep- 
tier of the best wheat, 6/e de tete, weighing $40 
lbs. mark the septicr, at the Rosoy, or Paris market, 
for 146 years, ending with 1788 : 




Liv. So. Den. 

rrom 1645 to 

1652 

25 14 

1 

1653 

1662 

32 12 

0 

1663 

1672 

23 6 

n 

1673 

168S 

25 J3 

8 

168S 

1692 

22 0 

4 

169s 

1702 

31 16 * 

1 

1703 

1712 

23 17 

1 

1713 

1715 

33 1 

6 

1716 

1725 

17 10 

9 

1726 

1786 

16 19 

4 

1736 

1745 

18 15 

7 

1746 

1755 

18 10 

11 

1756 

1765 

17 9 

1 

1766 

1775 

28 7 

9 

1776 

1785 

22 4 

7 


1786 

20 12 

6 


1787 

22 2 

6 


1788 

24 0 

0 


General average of the 146 years, 24liv. 1 so. 4 den. 

The Revolution, by distracting the attention of 
the cultivators, rendered the crops deficient ; and, 
since that era, there have been a few seasons of 
scorcity, but there has not been any general rise of 
prices. In I8OO, the mean price of wheat in the 
Parts market was exactly 14 fr. 19 cents, the hecto- 
litre, equal to 21 fr. 28 cents, the septier. In the 
following year, the mean price of the septier, in the 
eleven departments, forming the district of the north, 
which comprises Paris, reached ^9 fr. 40 cents ; but 
the price was then reckoned very htgh«—-( 3^065- 
/lyue JShrtientaire de la France, p. 291.) Peuchet 
gives us a table of the price of wheat in the differ- 
ent departments of France, in the month of February 
1805, and the mean price of the hectolitre, in the 
above-mentioned district, is LG fr. 55 cents., equal 
to 24 fe. 60 cents, the septier. (Idem, p. 456.) From 


* The prices of die Jive first mentioned years are taken fVom a Statistical Manual of the United States, 
published in 1806 ; and those of the last eight are taken from Mr Pitkin’s late valuable work on the Com- 
merce of that Republic. ' 4 



LAirs 

Com Tnide. this period up to 1812* when there wB$ t slight de- 
^ ficiency in the craps, prices continued to Mine. In 
July 1814, Mr Birkbeck staree the price of wheat in 
the market of Rouen, one of tlie most populous ma« 
nufacturing towns in France, as being equal to J4s. 
t)ur quarter.— (Towr France, p. 12.) And, in 

October of that year, Mr Maltlius states, that the 
average price of the hectolitre in 14 different markets 
of Normandy, was ifi fr. 21 cents, being 24 fr. HI 
cents the septier, or 3()s. Bel. the Winchester quar- 
ter ; aud it is of importance to observe, that this aver, 
age was taken n/lcr riots had occurred both at Havre 
and Dieppe on account of the rise of prices, and 
the quantity of wheat exported. Mr Malthas adds, 
that, according to all the information he had obtain* 
ed, average prices had not been higher in France 
during the last te7i years. (Grounds an Opinion^ 
4c- p- 13.) 

The law of 1814, authorizing the export of corn 
from France, ordered that it should cease whenever 
tile home price reached to about 488. or 498. the 
Winchester quarter ; and as the object of this law 
was to conciliate the landed interest, and to encour- 
age and promote cultivation, it is pretty certain, that 
48s. or 4fls, had been reckoned rather a high price. 
But in 176‘4, exportation free of duty was allowed 
till the home price reached SO livres the septier, or 
4i)S. the Winchester quarter ; a fact which of itself, 
sufficiently shows that, the ordinary price of corn^ 
2 )revioiis 1814, was not higher than it had been pre^ 
vious to 1764. 

The Winchester quarter is equal to l^f of a sep- 
tier, or to very nearly; and tlie franc is equal to 
1 Jiv. 0 so 3. den. 

The mean of the different estimates framed by 
Vauban, Quefinay, Expilly, Lavoisier, and Arthur 
Young, gives 61,519,672 septiers (Statistique FAe> 
mcniairc de la France^ p. ?90), or 32,810,000 
quarters very nearly, us the total average growth of 
the different kinds of grain in France. But this 
estimate is unquestionably a great deal too low. 
The peasantry of France eat much more bread dian 
the peasantry of Great Britain or Ireland ; and al- 
though there is not a proportionable consumption 
for horses, distilleries, &c. in that kingdom, we may 
reckon this excess as at least partially balanced bjr 
the other. But, independent of this circumstance, if 
Dr Colquhoun*s estimate of 18,750,000 quarters, as 
the quantity of the different kinds of corn con* 
sumed by man in this empire, which has only about 
12,000,000 of inhabitants who can be considered as 
consumers, be not very much overrated, the con- 
sumption of France, with a population of about 
27,000 000, who are all chiefly supported on com, 
cannot be t^en at less than 42,190,000 quarters; and, 
adding one-eighth for seed, the total growth of com 
in that country, will be about 47i500,000 quusTters* 
Even this estimate, we are persuadedi is still too 
low. 



Notwithstondiog the extraordinary fertility ofCSi^ 
Spain, the vnyipa s abuses under which (hat country 
labours, cdmUki with the want of all freedom in 
its internajhpv trade, and with the numberless re- 
strictions imposed on exportation, prevents its pro- 
ducing, in ordinary years, an adequate supply for 
home consumption. Catalonia, Valencia, &c. draw 
a coiKsiderabJe part of their supplies from B^rbary ; 
while Andalusia, Biscay, Ac. occasionally enter into 
competition with us in the markets of the North, 
and in those of the United States. 

The following is a statement of the medium prlco 
of ih\ifayiega of wheat, in the month of May each 
year, at the market of Medina de Uio Seco, in Leon, 
from 1793 to 1804, both inclusive: 


Itcala Vellon. 

1793 - 32 i 

1794 - 39 ; 

1795 ■ 44.; 

I 79 O • 28, 

1797 > 37:; 

1798 62^; 



Iteak Vdloii. 

1799 

- 3% 

1800 

• 29 

mi 

• 43 

18 OS 

- 6.57 

180.1 

- 6l| 

1804 

155 


The Castile /oMCgrt is used at Medina de Rio Sc- 
co; and 100 Jiufycgas Caslellanas make 152 Win- 
chester bushels. The real vellon is equal to of 
a dollar. (App. Bullion Report^ No. 32.) 

Bour^oing informs us, that the year 1804 was ano- 
malous in the annals of Spain — contagious discasesi 
the inclemency of the heavens, and famine, laid 
waste the whole country. Above nine millions of 
fanegas of wheat were imported from abroad, and 
the price of corn rose to six or seven times its mean 
price (Bourgoing, Tom. IL p. 162.) Extraordi- 
nary fluctuations in the price of com are, howevori 
very frequent in Spain. In 1652, wheat sold in 
Seville at i5s, 3d. a bushel, and, in 1657, so low os 
Is. 4d. (Townsend’s Travels in Spain, 11. p. 220.) 
Owing to the shackles on the internal corn trade, 
there is often a very great difference in the prices 
of corn in the different provinces. 

Italy, in ordinary years, does not, at present, ex- 
port much grain ; but Sicily, under an enlightened 
government, might easily be made to produce im- 
mense supplies. 

The extreme fertility of the Russian territory 
bordering on the Black Sea, has, since the free na- 
vigation of the Dardanelles was secured to that 
power, led to a very great exportation of grain flrom 
Odessa, Taganrock, Ac. This exportation maybe 
indefinitely extended, and supplies to any amoont 
may be derived from this newly opened market. 


llie following tables, extracted from qfficid do- 
cuxnenti, will, it is presumed, contain all the addi- 
tional (acts necessary to be known respecting tlie 
British and Irish com trade, up to a very late pe- 
riod. 



369 

Cant Tw9*. 


. ' *'* -fj . »■ *^'’V " # *’ < 

ii;iiiv^ lillo Tiiii^. 

. ‘.i - tables BEIPECTISO THE BeitM* AND 6u«« CoRH T*AM. ^ 


Gam Tndft 


as as- 


YBAfiS. 


1646 

1647 
164ft 
1649 
16A0 
)651 

1652 

1653 

1654 

1655 

1656 

1657 

1658 

1659 

1660 
1661 
1662 
1661 
1664 
U>65 
1666 
1667 
1666 

1669 

1670 

1671 

1672 
1679 
t674 

1675 

1676 

1677 

1678 

1679 

1680 
1681 
1682 

1683 

1684 

1685 

1686 

1687 

1688 

1689 

1690 
16ttl 

1692 ; 

1693 

1694 

1695 
16SiS 
1697 

1696 

1699 

1700 


Pricciof j 

WhoatatWind. W^**®** "ducedjY 
•or, u UaJlani •* “>« Winclic*. 
to the Bushel. Bushd of 8 
GbUoiis. 


Avcmge of 10 
‘'BarSyBcoonbngj 
to \\ in- 
chestcr Bubhd 
of U Gsllonb. 


£. 




1 15 6 
1 6 0 


1 9 74 2 11 7^ 


2 10 


2 4 

4 

2 ] 

8 

2 2 

0 

2 1 

0 

2 6 

8 

3 8 

8 

S 4 

8 

I 18 

0 

2 2 

0 

2 19 

0 

3 0 

0 

2 5 

0 

2 6 

8 

2 4 

0 

2 0 

0 

2 4 

0 

2 6 

8 

1 14 

0 

1 5 

2 

2 6 

0 

1 10 

0 

1 14 

8 

1 14 

0 

2 6 

6 

8 7 

8 

3 4 

Oi 

2 13 

0 

3 11 

0 

3 0 

0 

3 8 

4 , 

3 4 

0 

2 0 

0 1 


2 0 11? 


1 


1 19 6f 


yeah 

Piices of 
^ WheetetWin 
w* 0 GbUoe 
to the BiUihe 

1 Price? of 
(j. Wheat reduct 
^ totheWinchL 
ter JhisbcJ of 
(• illons. 

Average of 10 
•d Ve&rs accordine 
*• to tile Win- 
fi Chester Buhhcl 
of 0 GnUuna. 

1701 

£. t. A. 

1 17 8 

£• *• d, 

1 13 5? 

£. s, d. 

170L> 

1703 

1 9 6 
1 16 0 

1 6 2t 

1 12 0 


1701 

2 6 6 

2 14 


1705 

170() 

1 10 (> 
16 0 

16 8 

1 3 14 

2 2 11 

1707 

1 8 6 

1 5 4 

, 

170S 

2 1 G 

1 16 10-1 


1709 

3 18 6 

3 0 of 


1710 

3 18 0 

3 9 4^ 


1711 

2 14 0 

2 8 0 


1712 

2 6 4 

2 12-1 


17J:- 

2 11 0 

5 4 


1711 

2 10 4 

2 4 9 


1715 

1716 

2 3 0 
2 8 0 

J 18 21 
2 2 8 

2 4 2J 

1717 

2 5 8 

2 0 7\ 


17U 

1 16 10 

1 14 64 


17Ui 

1 15 0 

1 11 


1720 

1 17 0 

1 12 K'l 


1721 

1 17 6 

1 13 4 


1722 

1 16 0 

1 12 0 


1723 

1 14 8 

1 10 104 


1724 

1 17 0 

1 12 lo| 


1725 

1726 

2 8 6 

3 6 0 

2 3 1» 

2 0 10, 

1 15 44 

1727 

2 2 0 

1 17 4 : 


172f 

2 14 6 

2 8 5; 


1729 

2 6 10 

2 1 74 


l7u0 

116 6 

1 12 5' 


1731 

1 12 ](. 

1 0 ^ 


1732 

1 6 R 

J 3 84 


1733 

1 8 4 

1 1 5 24 


1734 

1 18 10 

1 14 G| 


J“35 

1736 

2 3 0 

2 0 4 

1 18 2i 

1 15 J0-; 

1 15 2 

1737 

1 18 0 

1 n 9I 


1738 

1 15 6 

1 11 M 


17')!' 

1 18 G 

1 14 2-f 


1746 

2 10 8 

2 5 1' 


1741 

2 6 8 

2 1 5! 1 


1742 

I 14 0 

1 10 2I 


1743 

I 4 10 

1 2 1 


1744 

1 4 10 , 

1 2 i 


1745 

,17 6 

1 ♦ 5i 

I 12 1 

1746 

1 19 0 , 

1 14 8^ 

1,7*7; 

1 14 10 

1 10 124 


1.748 

1749 

1 17 0 

1 17 0 

1 12 lol 

1 12 u4 


1750 

1 1? 6 ; 

L 8 


1751 

1 18 6 : 

1 14 2i 


1752 

2 1 10 ] 

1 17 2] 


1753 

2 4 8] 

1 19 til 


1754 

1 14 8 J 

i 10 9i 


1755 

1 13 10 1 

10 1 1 

1 25 







em Tswie. 



«(»8irriJinFs 


YBA&i 

Piiossdf 
WbeiMWina- 
Bor; 0 GalloM 
to the Bushel., 

* /^Prices of • 
Wheat reduced 
to the Winches- 
ter Buahcl of a 
Gidlons. 

Average of 10 
Years according 
to tile Witi- 
ehester Bushel 
of ft G^one. 



fp 

dp 

£. ip 

dp 

£. r. d. 

1756 

2 

S 

2 

2 0 

H 


1757 

3 

6 

0 

2 13 

4 


1758 

fi 

10 

0 

2 4 



1759 

1 

19 

8 

1 15 

3 


1760 

1 

16 

6 

1 12 

'H 

' ^ 

1761 

1 

10 

2 

1 6 

9i 


1762 

1 

19 

0 

1 u 

8 


1763 

2 

0 

8 

1 16 

i| 


1764 

2 

6 

8 

2 1 

H 


1765 

2 

M 

0 

2 8 

0 

I 19 3i 

1766 

2 

8 

6 

2 3 

li 


1767 

3 

4 

6 

2 17 

4‘ 


1768 

3 

0 

6 

2 13 

9-i 


1769 

2 

5 

8 

2 0 

7 


1770 

2 

9 

0 

2 3 



1771 

2 

17 

0 

2 10 

8 


1772 

3 

6 

0 

2 18 

8 


1773 

3 

6 

6 

2 19 

li 


1774 

3 

2 

0 

2 15 



1775 

2 17 

8 

2 11 


2 11 3| 

1776 

2 

8 

0 

2 2 

8 


1777 

2 15 

0 

2 8 lOi 


1778 

2 

9 

6 

2 4 

0 


1779 

2 

0 

8 

1 16 



1780" 

2 

8 

6 

2 3 

ll 


1781 

2 

19 

0 

2 12 

H 


1782 

3 

0 

6 

2 13 



1783 

3 

1 

0 

2 U 

n 


1784 

3 

0 

6 

2 13 

JL 






YEAIIS. 

I^n Gallons 

PH'Bushd. 

Prion of 
Wheat reduced 
to the Winches- 
tor Bushel of U 
Gallons. 

Average of to 
YcatH according 
to the Win* 
Chester Bmliel 
of 0 Gallons. 


£p tp d. 

£p r. 

" ■ 

d. 

£. f. d. 

1785 

2 14 0 

2 B 

0 

2 7 8^ 

1786 

2 7 6 

2 2 

2f 


1787 

2 11 6 

2 5 

9| 


1788 

2 15 6 

2 9 

4 


1789 

3 3 2 

2 16 



1790 

3 3 2 

2 16 

l| 


1791 

2 15 6 

2 9 

4 


1792* 


2 13 

0 


1793 

* From this 

2 15 

8 


1794 

year, inclu- 

2 14 

0 


1795 

sive, the Ac- 

4 1 

6 

2 14 3} 

1796 

count at Iv 

4 0 

2 


1797 

ton Coliege 

3 2 

0 


1798 

has been 

2 14 

0 


1799 

kept accord* 

3 15 

8 


18(X) 

ing to the 

6 7 

0 


1801 

bushel of 8 

6 8 

6 


1802 

gallons, un- 

3 7 

2 


1803 

der the pro- 

3 0 

0 


1804 

vision of the 

3 9 

6 


1805 

act of 31 at 

4 8 

0 

4 1 2^ 

1806 

Geo* HI* c. 

4 3 

0 


1807 

SOf sect. 82. 

3 18 

0 


1808 


3 19 

2 


1809 


5 6 

0 


1810 


5 12 

0 


1811 


5 8 

0 

Average of 

18? 2 


6 8 

0 

8 Years f 

1813 

i 

6 0 

0 

5 1 91 




, 51 ; 




f Tho Eton Account of Prices commenced in 1595; the accuracy of the returns in the first years can- 
not, however, be so implicitly relied on, as those we have hen quotcd«^Bhihap Fleetwood and Sir F. M. 
Eden have collected, with great industry, almost all the existing information respecting the state of prices 
in England during the lastsio: hundred years* 


No, 11. — ACCOUNT of the Avera^ Prices of British Corn per Quarter, and of Oatmeal per Boll, of 
MO lbs. Avoirdupois, in England and Wales, since 1792, as ascertained by the Reoeiver of Corn Returns: 
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^Signt'd) Wm. Downing, Receiver of Corn Rciurns, 

London, 14th August . 


No. IlL — ACCOUNT of the Average Prices of British Cork per Quarter, and of Oatmeal per 
Boll, of 140 lbs Avoirdupois, in Scotland since 1792, as ascertained by the Receiver of Corn Returns : 
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(Signed) Wm. Dowding, Receiver of Com Returns. 

London, 14th August 1818. 


No. I V,-^ ACCOUNT of the Average Prices of 
laiBR Wheat per Quarter since 179^2* 


179s 

L .1 17 

5 

1603 

i.2 

9 4 

179s 

2 4 

11 

1804 

2 

18 0 

1794 

2 11 

9 

1805 

3 

9 2 

1795 

S 1 

0 

J8O6 

. 3 

7 7 

1796 

3 0 

8 

J«07 

S 

■V 9 

1797 

2 2 

7 

1808 

3 

16 7 

1798 

2 5 

2 ; 

1809 

3 

18 2 

1799 

3 1 

4 

1810 

S 

18 5 

1800 

4 19 

2 

1811 

3 

10 B 

1801 

4 8 

1 

I81i! 

5 

8 S 

1802 

2 1* 

1 





No# V.— Total Value, at the Average Market 
Prices, of all the Corn and Grain Imported into 
" Ireland from Foreign Countries, from 1792 to 
]8]£, both inclusive : 
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j YEARS. 

Who 
and Fk 
Exporti 

t 1 

iij Wheat and 
FJour Im- 
ported., 1 


Quartet 

'■r. Qiiarten, I 

England - 169 

7 14,69 

9 400 1 

169 

B. 6,85 

7 84.5 I 

169< 

55 

486 1 

1 17(X 

49,05( 

5 5 I 

170] 

98,32< 

^ 1 

1 iro5 

90,2St 


1703 

166,615 

50 

j 1704 

90,313 

2 1 

} 170.5 

96,185 


1 1706 

188,332 

1 1 

1707 

74,155 


1 1708 

83,406 

8(> 1 

1709 

169,680 

1,.552 

njo 

1.3,921. 

400 

1711 

76,949 

j 

1712 

145,191 

j 

1713 

176,227 

1 

1714. 

174,821 

16 

171.5 

166,490 


J 1716 

74,926 



1717 

22,954. 

— 

1 1718 

71,800 

. 

1 1719 

127,762 

20 

1720 

83,084 


I 172] 

81,6.33 

1 

1722 

1 78,880 

j 

1723 

157,720 

1 

1724 

245,865 

148 1 

1725 

20 J.,413 

12 

1726 

142,183 


1727 

30,315 

j 

1728 

3,817 

74,574 

1729 

18,993 . 

40,315 

1730 

93,971 

76 

1731 

130,025 

4 

1732 ■ 

202,058 


1 1733 ' 

427,199 

7 

1734 

498,196 

6 

1735 ] 

153,343 

0 

1736 ] 

118,170 ' 

16 

1737 4 

161,602 

32 

1 1738 ' 

•80,5.96 

2 

17.39 S 

179,542 

5,423 

1740 

54,390 

7,568 

1741 

45,417 

40 

1742 2 

93,260 

1 j 

1743 3 

71,431 

2 j 

1744 2 

31,984 

2 1 

174.5 3 

24,839 

6 

1746 1, 

30,646 


1747 ,fl 

te,907 

ZI 

1748 S< 

43,387 

385 

, 1749 61 

29,049 

382 

1750 9' 

47,602 

279 1 

1751 6' 

61,416 

3 f 

. 1752 4! 

29,279 


1753 2! 

»9,609 

J , 

1754 .3J 

56,270 

201 I 


YEAHS. 


Wheat I •’’oTcigri 
I and nonr I and 
Exported. 

ported. 


[Gt.Bbitain 1755 

1756 

1757 

1758 

1759 

1760 

1761 

1762 

1763 
176-1 

1765 

1766 

1767 

1768 

1769 

1770 

1771 

1772 

1773 

1774 

1775 

1776 

1777 

1778 

1779 

1780 

1781 

1782 

1783 

1784 

1785 

1786 

1787 

1788 

1789 

1790 

1791 

1792 
179.3 

1794 

1795 

1796 

1797 

1798 

1799 
ipoo 
1801 
1802 
1B03 
1804> 

1805 

1806 

1807 

1808 

1809 

1810 
1811 
1812 


QuaHrrt. 

237,466 
102.752 
11,545 
9,234 
227,641 
393,614 
1 441,956 
295,385 
429,538 
396,857 
167,126 
164,939 
5.071 
7,483 
49,892 
75,449 
10,089 
6,959 
7,637 
15,}128 
91,0.37 
210,664 
67,686 
141,070 
222,261 
224,059 

103,021 
14.5,152 
51,943 
89,288 
132,685 
205,466 
121X536 
82,971 
140,014 
30,892 
70,626 

300.278 
76,869 

15.5,048 
18,8.39 
24,679 
54,525 
59,782 
39,362 
22,013 
28,406 
149,304 
76,580 
63,073 
77,955 
29,586 
‘^4>,365 
77,567 

31.278 
75.785 
97,765 
46,325 


Quarter!. 

5 

141,562 

20,353 

162 

3 


56 
72 
I. 

104,547 
11,020 
497,905 
349,268 
4,378 
34 
2,510 
25,474 
56,857 
286,149 
566,988 
20,.578 
233,323 
106,394 
5,039 
3,915 
159,866 
80,69.5 
584,183 
216,947 
1 10,863 
.51,463 
.59,339 
148,710 
112,656 
222,5.57 
469,056 
22,417 
490,398 
S27,.902 
313,793 
879,200 
461,767 
396,721 
463,185 
|l. 264, 520 
|l >424,766 
647,664 
373,725 
461,140 
920,834 
310,342 
400,759 
81,466 
448,487 
1,530,691 
292,038 
246,376 



Com TradOb 


I 




No, VI1h-*jMJCOUNT of the Quantity of W»ea^ ant Wh» at Fimhjr« and of Cdftjjt, Ricr, Ond 
all kivMk oTOrain loiporta^^o Great Britain from Foreign countries) from 1792 to 1612) 
both iBcltmvO) with their Total Vlflue at the Average Market Prices : 




TEARS- 

m«at 

Wheat Flour. 

'J otal QufljntkT Imported. 

Total Value 
at eba 
Avenge 
Market Price. 

Corn 

and Crain. 

Men} 

and Flour. 

RkHu 

I 

f^tQag/Ften, 

CwU, 

Quarters* 




; 4798 

18,931 



7,757 

234,025 

856,095 

179S 

415,370 

211,588 

. 1,088,781 

211,588 

193,680 

r' 2,021,993 

- 1794 

316,060 

9,308 

1«066,248 

13,013 

86,576 

1,768,811 

1795 

274,588 

86,726 

463,939 

124,329 

145,500 

1,461,622 

1790 

830,581 

20.5,855 

1,570,377 

238,132 

407,048 

4>487,n6 

. 1797 

420,414 

2,769 

.. 789,824 

2,785 

m,m 

1)455,722 

179B 

378,740 

1,734 

894,019 

1,734 

203,447 

1,569,7.57 

1799 

430,874 

61,584 

653,934 

64', 234 

93,570 

1,765,840 

1800 

1,174,523 

312,367 

2.037,765 

343,870 

315,649 

8,755,995 

1801 

1,186,237 

83.3,01 6 

2,087,614 

1,12.3,714 

310,609 

10,149,098 

1802 

470,698 

236,061 

751,004 

252,736 

492,300 

2,155,794 

1803 

224,055 

309,409 

507,484 

309, .569 

. 113,999 

1,164,.592 

1804 

386,191 

17,060 

925,755 

17,072 

60,402 

1,855,333 

18Q^ 

821,164 

54,539 

1,165,272 

54,566 

78,925 

3,754,881 


136,703 

248,907 

324,256 

246,927 

147,722 

1,106,540 

1807 

215.776 

604,209 

667,899 

.504,213 

97,7.33 

1,878,621 

. 1808 

35,780 

19,642 

106,751 

19,999 

46,659 

336,460 

1809 

245,774 

497,314 

631,236 

498,747 

356,218 

2,705,496 

1810 

1,304,577 

472,633 

1,553,229 

475,978 

272,970 

7,077,865 

! 1811 

179,645 

31i215 

265,613 

32,581 

124,802 

1,092,804 

' 1818 

115,811 

49,194 

248.833 

53,038 

78,862 

1,213,8.50 


No. VIILi^ACCOUNT of the Quantity of Oats andOATMEAL) of Wheat and Wheat Flour, 
and of all the other kinds of Grain Imported into Great Britain from Ireland, from I792 to 1812) 
both inclusive) with their Total Value at the Average Market Prices : 


YEARS. 

Gate. 

Oatmeal. 

Wlicut. 

Wheat 

Flour. 

Total Quant] 

Lty Imported. 

Total Value 
at the 
Average 
Market Price. 

Com 

and Gtsul 

Meal 

and Flour. 


Qtufrtcm. 


Quarters, 

Owts, 

QHarfers. 

Cwts* 

JC. 

1792 

483,931 

116,039 

1,270 

■ ■■ 

492,994 

116,039 

598,370 

1798 

269,465 

36,250 

13,974 

'2.080 

291,066 

38,330 

28,767 

.391 ,4.60 

1794 

361,6.53 

26,646 

8,551 

2,121 

389,663 

49.5,004 

1795 


30,304 

13,408 

3,796 

.3.51,812 

^84,100 

526,803 

1796 

1797 

280,416 

289,253 

9.5,881 

71,304 

36,489 . 

11 

14,257 

281,295 

338,597 

’*95,892 

85,561 

470,628 

464,234 

1798 

310,579 

81,651 

16,667 

2,864 

380,864 

84,515 

549,648 

1799 

324,8.57 

54,13.5 

14,773 

1,898 

341,344 

56,033 

. 600,920 

1800 

640 

2,782 

1.31 

; 2,164 

849 

4,946 

13,785 

1801 

1802 

366 

275,088 

14 

10.5,040 

86,939 

1,834 

79)032 

366 

373,496 

1,848 

184,072 

8,804 

889,507 

525,860 

1803 

230,917 

55,695 

48,228 

45,638 

295,065 

, 101,333 

1804' 

198,758 

64,846 

65,890 

1 4,635 

: 271,1^18 

79,480 

.564,321 

1805 

186,144 

26,969 

78,692 

18,884 

284,370 

i 45, .353 

721,304 

*1806 

326,814 

47,558 

91,1-^ 

38,918 

425,563 

86,476, 

925,183 

1807 

307,957 

31,702 

S8,7«4 

7,487 

I 371,643 

39,29#, 

[ 687,996 

1808 

49^654 

67.587 

39,436 

2,234 

'50C,.342 

71,130 

1,091,709 

1809 

782,622 

64,899 

57,680 

10,301 

857,947 

75,200 

1,732,155 

1810 

417,697 

41,531 

82,280 

30,790 

511,942 

72,742 

1,205,511 

1811 

207,255 

23,080 

93,062 

36,444 

386,397 

59,524 

836,926 

1812 

303,535 

54,786 

97,193 

67,603 

440,473 

123,019 

1,641,583 




CORN LAWS AND TRADE. 


Com Trade. Ko. IX, — ACCOUNT of the Agprepte Quantity 
of CoRM, and Grain of all sorts. Exported from 
Great Britain from 1792 to both inclusive, 

witli tlieir Total Value at tlie Avera^^e ^larket 
IViccs : 


S73 

No. X. — ACCOUNT of the Quantity of Corn, and Com T^r. 
Grain of aJl#orts, Exported from Ireland to Great 
Britain, 179- to 18 ll^, both inclusive, wirlj 
their Total Value at the Aveiagc Market Pne.- : 


YKAHS 

Total Quantities Exported. 

Touil Value 
at the 
Average 
Market Fncf-. 


YLARS 

Toti'l Qiiantiticb Lspnrt-jd. 

I'otrtl Value 
at t! c 
Average 
Market I’ricc. 

Com 

and (irain. 

Meal 

and l^'lour. 

Rice. 


r 

(Dm 

and Grain. 

Meal 

and i'lanr. 

Uicc. 

1792 

1798 

1794* 

179.) 

179b 

1797 

1798 

1799 
iSOO 

Quf/rft’rg, 

3jT.lS9 
79,k‘J() 
1.5.'5,2f)5 
17,(»4.3 
38,018 
72,916 
81, .58 1 
HK,.3.‘{8 
32,1 8'1. 

Cvtx. 

171,729 

]l.),7i0 

189,909 

08,144 

87,101 

121,720 

137,528 

85,39,5 

54,914. 

Cu'fx. 

174 , 9,59 

96,172 

79,336 

25,809 

76,692 

69,730 

73,532 

44,626 

6,422 

£. 

1,063,7.53 

361,053 

.579,487 

149,.393 

266,171 

310,909 

344,340 

.365,607 

234,578 


1792 

1793 
17.94 
17.0.5 

1796 

1797 
J7.08 

1799 

1800 

liarrch. 

642,202 

. 572 , 8.57 

683,110 

].57.0,')8 

646,715 

673,401 

687,^225 

1.56,100 

cv/t. 

90,009 

20..507 

:;9,2()9 
. 3 . 3 , M 8 
108,288 
9(),.3I2 
9.5, 179 
2,5,719 
1,010 

Cwls. 

■168 

26 

826 

821 

180 

2,759 

£. 

365,7.50 

385,099 

■45S,12.5 

129.16.5 
471,51 1 
■l-.5.3,.529 
50 1. 071 

131.21.5 

7 , 07 1 



JSOl 

28,617 

94.,814 

20,947 

297,094 

1801 

2.5 !■ 


39 1. 




I S()2 

1 ^•l■,7'l•.5 

160,813 

210,899 

SO 7 .O 6 O 


1802 

654,100 

209.272 

— 

766.279 

1S08 

1 1 hC'OG 

105,233 

.57.163 

39.3,560 


1 80.3 

.519,042 

119,877 

209 

.549,176 

ISOI 

188,019 

120,179 

50,292 

536,092 


1 804- 

.508,549 

8.5,.523 

53 

605.010 

lv8().i 

91-,884 

86, 7U 

41,734 

50.5.102 


1805 

487,306 

54,167 

293 

638, 020 

1 SOfi 

71,611 

99,911 

49,371 

.337,222 


1806 

' 635,153 

76,905 

933 

800,965 

1807 

•I 9,, 553 

89,677 

.30,810 

2.59,892 


1807 

844,618 

49,777 

— 

829.9.33 

TSOS 

51,376 

252,739 

15,3.59 

484,231 


1808 

1,072, .309 
1,462,364 

75,46.5 

106 

1,23.5,315 

1S09 

37,987 

100,061 

28,738 

298,669 


1809 

105,431 

3,2,56 

1,591, .5.59 

IhlO 

114,271 

62,718 




1810 

890,131 

13.3,019 

3,413 

1 200,773 

1811 

2I8,.537 

94,313 




1811 

702,864 


1,744 

1,092,916 

1812 

137,530 

83,195 




1812 

1,054,720 

1.38,1.34 

563 

2,1.3.8,573 


No. XI. — ACCOUNT of the Total Quantity of Oats and Oatmeal, of Wheat and Whkat Flour, 
and of all other kinds of Grain, Exported from Ireland to Great Britain and other Countries, from 1792 to 
1812 , both inclusive, with their Total Value at the Average Market Prices : 


YEARS. 

Oati. 

Oatmeal. 

Wlieut. 

Wheat Flour. 

Total Quantity Exported. 

ToUil Value 
at the 
Average 
Market l*rirc. 

Corn 

and Grain. 

Meul 

and Flour. 

Rice. 


JiarreU, 

Cvts. 

Barreh. 

Crefs. 

Barretx. 

CvfU. 

Cwfs. 

i;. 

1792 

637,277 

96,552 

92.788 

34,156 

732,835 

130,724 

256 

493,649 

179;; 

512,9.32 

24,427 

36,701 

4,239 

595,061 

28,668 

— 

416,969 

1 794 

641,504- 

36, .576 

31,231 

5,411 

683,8.56 

41,988 

122 

4-60,6 19 

179.5 

J 796 

152,541 

648,596 

37,503 

112,461 

15 

1,366 
2, .562 

157,065 

648,636 

38,871 

11.5,026 

-I-6S 

i.52 

133,349 

50,5,72.5 

1797 

557,736 

79,5.35 

67,526 

18.051 

678,287 

97,586 

892 

d 62,284 

1798 

.59 1,972 

9.3 J 48 

46,325 

5,f502 

695,459 

98,757 

1.116 

511,906 

1799 

1.57,938 

27,066 

345 

261 

159,669 

27,327 

2.4.57 

l:',8,899 

1800 

isoi 

1802 

200 
il'7 5-066 

640 

1,276 

108,189 

168,937 

1,157 

457 

91,7.59 

202 

665,328 

530,840 

1,797 

2,981 

215.S22 

2,7.59 

140 

8,915 

4,0,Sl. 

782,308 

180.3 

391.102 

76,619 

102,037 

43,38.3 

121,658 

213 

.562,179 

1804 

372,780 

67,233 

1.53,088 

2V593 

550,625 

88,826 

53 

681,208 

180.5 

316,244 

34,297 

136,638 

22,774 

521,799 

57,071 

293 

699,923 

1806 

461 ,700 

.43,4.51 

153,214 

37,850 

641,610 

80,805 

992 

81 1-, 698 

1807 

724,347 

46,772 

71,475 

7,021 

871,832 

53,801 

120 

863,40.5 

1808 

9.35,850 

72,088 

79,509 

8,060 

1,081,621 

80,160 

110,220 

106 

l,252,4-68 

1809 

1,285,02» 

90,610 

141,695 

18,60.3 

1,478,097 

5,890 

1,616,338 

1810 

756,2.54 

.57,299 

194,621 

91,469 

1,0.32,469 

149,131 

3,548 

1,429,725 

1811 

.565,581 

42,114 

854,752 

125,984 

1,119,982 

168,098 

2,087 

1,7 17, .599 

1812 

824,88.3 

45,818 

339,094- 

127,526 

1,397.469 

173, .344 i 

594 

2,938,180 


3 B (s. s.) 
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374 COR 

ComwalL COllNWALL iB the most westerly county in 
England, and stretchea r1*o fUnlieht to the aouth. 
suction jg bounded on all aides by the sea, caccapt on the 
Uaries^^*'" east, where it meets Devonshire in a lew places, and 
is separated from it, for the most part, by the river 
Tamar. Froftti this lost boundary, its breadth is di- 
minished till it tcniiinates on tbo west at the Land's 
End, in west longitude 6®, and, on the south, at the 
Lizard Point, in norili latitude 49^57' ilO", assumnig 
somewhat of the form ofn cornucopia ; its boundaries, 
the Bristol Channel on the north, and the English 
Channel on the south, meeting in a point at tl»e pro- 

I'.xicnt. inontOry on the west. It is situated in the diocese of 
Exeter, belongs to the western circuit, extends over 
758,484 adres, or a little more than 1185 square miles, 
and contains nine hundreds, 201 parishes, twenty-three 
market towns, and, in 1 8 1 1 ,2 16,6(>7 inhabitants, near- 
ly 1B3 to the square mile, or about one individual for 
every three acres and a halt ' The waste lantls are 

Surfttct. about one-fillh of the whole. The surllice is very irre- 
gular, ascending and descending in rapid succession. 
The interior is high and generally unfertile, consist- 
ing for the most part of rugged heaths and moors ; 
yet Brown Willy, tlie highest hill, is only 136*8 feet 
above the level of the sea at low water. Some beau- 
tifully picturesque vallies intervemj, richly diverbified 
with corn, woods, coppices, orchards, rivulets, and 
verdant meadows. The stupendous rocks which form 
the great barriers against the ocean, particularly 
about the Land's End and the Li/ard, are tilted to 
inspire the mind with the most Bublime conceptions; 
while the remains of on cnrly age, military, civil, 
and religious, dispersed over the county, present, in 
striking contrast, the small scale on which the works 
of man are conducted, and the instability of human 
affairs. Tliroughoiit the higher lands, the soil is a 
light black earth, intermixed with gravel, the detri- 
^tusof the granite, or g/otraa, as it is here called; 
a light loam, mixed with slaty matter, is the most 
prevalent on the gcrtle dedivitieB and lower grounds, 
('lay is found in dilFerent places of various quality. 
One kind is made into bricks, wliicii are in request 
for furnaces, aiul another is much valued when formed 
into mouldafor casting metals. For nine nionilis in the 
year, the wind blows iVom points between t!ic west and 
south, bringing with it from the Atiaulic vast bodies 
of clouds, which» being broken by the narrow ridge- 
like hills of the county, descend in frequent sliow eis. 
Storms are more frequent and violent than in the 
inland parts of England, particularly from the north- 
west ; but from this quarter the wind is generally dry 

Climattv and brings fair weatlier. The climate is healthy, 
and there are numerous instances of longevity. 
Snow seldom lies fur a few days. The niyitle, the 
balm of Gilead, and many other tender plants and 
shrubs, live and thrive in the open air ; yet the most 
hardy trees on the sea coast sustain much injury 
from the violence of the westerly wind, and, the sea 
spray whicli it drives with great force b lore it. 
The only slirub which seems to bear the sea air is the 
tamarisk, which grows to die height of ten or tw'elve 
ieet in seven years, in situations most exposed to tlie 
sen, forming an admirable shelter, and, as it bears 
( rutting, might be useful also as a fence ; yet it is de- 
stroy cd by '-evere frosts. The cuttings by which it 
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is propagated take root without difficulty. I'ill Comwa!!. 
widiin these few years, the attempt to raise planta- 
tions was scarcely ever successful ; but, latterly, the 
pineaster being first planted as a shelter to the more 
tender trees, their appearance is more promising. 

The principal rivers are the Tamar, the Lynher, the 
Looe, die Fiiwy, the Camel or Alan, and the Fal. 

The Tamar is the most considerable. It rises on the 
summit of a moor in the parisli of Morviustow, the 
most northern in the county, and, taking a southerly 
direction, falls, along with several tributary streams, 
into the spacious bason called the Hanioazc, and 
issuing thence between Mount Edgccimibe and the 
Devil's Point, unites with the i^aters of the Plym; 
and the conflux of these rivers with tlie sea forms 
the noble road for shipping named Plymouth Sound. 

Tlie landed property of Cornwall is very much 
divided, few estates producing a rent of more than 
L. 3000, exclusive of the underground revenues, 
which are continually fluctuating, What arc called 
the Duchy lands are far more extensive. The in- Dik.: y 
come derived from them, and from the duty on the^' ^"^' 
coinage of tin, are the only parts unalienaied of the 
immense hereditary revenues which formerly consti- 
tuted an independent provision for tlie heir-apparent 
to the Crown. This provision was originally made 
by Edward HI. for bis eldest son, Edward the Black 
Prince, whom he created Duke of Cornwall, with 
special limitation to the first begotten sons of liiin 
and his sons, Kings of England, for ever. The oc- 
cupiers of these estates an* lessees under the Duke l-Ci/i 
of Cornwall, and generally purchase an interest in 
the land during three lives, the eonsideration being 
a fine paid at the time of the grant, and also a re- 
served rent during the lease. A lease for three lives 
is^ common on church-lands, and formerly was not 
unfrequent also on private estates. Leases at rack- 
rent seldom exceed fouitecn years. The I’arms 
arc, in general, very small, the rents, even in the 
most fertile parts, being only from L.50 to L.50, 
and, in the w estern and mining districts, they are 
chiefly cottage holdings. Agriculture, being but a 
subordinate concern here, is not generally ])ursued 
with much spirit and success; and the lines paid lor 
their long leases, deprive tlie farmers of that capital 
which should be invested in (he improvement ol‘ the 
soil from year to year. Their best cattle are of the 
North Devon breed, and much employeil in labour. 

The native sheep of the county, now neaily extinct, 
wofione of the worst dcsciiptioiib in Britain. A great 
many difl'erent breeds have been introduced i’rom 
other districts. The backs of horses or mules are 
used more frequently than carts or waggons as the 
means of transport. Barley, oats, and potatoes, are 
grown beyond the consumpt, though the course of 
cropping is generally most exhausting ; but a large 
quantity of wheat or flour is imported for the mining 
districts. In the neighbourhood of Penzance, two 
crops of potatoes are cnjtnmonly obtained every 
year. Sea-sand, sea- weed, and damaged pilchards, 
are used to a considerable extent as manure. 

Cornwall has long been distinguished by its mine- Mincrr.I. . 
rul treasures, of which the most considerable arc tin 
and copper. The strata in whicli these metals are 
found extend from tlie Land’s End, in a direction 
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Cornwall, from wcfit to coBt, to the Dartmoor Hills in Devon- annually, at Lady Day, Midsummer, Michaelmas;, CornwaJI- 
shire, and consist cj|iefly of granite and a variety of and Christmas, at the stannary towns of Launceston, 
the grauwacke, here called The chief scat of Lostwithifll, Truro, and Helston, to which Pen- 

the mines now lies in the neighbourhood and to the zance was added by Charles IT. The annual pro- 
westward of St Austel ; from which place to the ducc of the tin inincs is about ii25,000 blocks, each 
^ X Land’s End the principal mines are to be found, worth ten guineas on an average. A duty of four 
extending along the northern coast, and keeping a shillings u hundred weiglit is paid to the Duke of 
breadth of about seven miles. These metals arc Cornwall, on all the tin coined, which is said to 
commonly found in veins or fissures called loeins, of amount to about L. 10,000 yearly. 

which tlie sides or walls do not always consist of the Copper ores are found in great abundance and va- Coppci. 
same substance, nor arc they equally hard ; for, riety. Veins are frequently discovered in cliffs that 
tliough one side of the fissure inuy be a dense stone, *are laid bare by the sea. 'I'he most encouraging 
the other is Eometirncs as soil; as clay. Many lesser indication of a rich ore, is an earthy oclircous 
veins branch from the great lodes like tlie boughs of stone, called gossan, which is of a reddish colour, 
a tree, and at last terminate in threads. Tlie indi- and crumbles like the rust of iron. The ore does 
cations of a vein of metal arc various, such as scat- not lie at any particular depth ; but it is a general 
tered fragments of ore, cfilled shades, and the me- rule, that, wlien copper is discovered in any fissure, 
tdllic taste of springs. Many lich lodes have been the lode should be sunk upon, us it commonly 
discovered by working drifis across the countjs in proves best at some distance below the surface, 
tlie directions of north and south. IVom the course When the metal has been prt^crJy refined, it is 
of the metals being from west to east, the lode will poured into oblong iron moulds, each containing 
thus be cut at right angles. See the iirticle Mining about 150 lbs. weight. Jn the General View of the 
in this Supplement. county, printed in 1704; the produce of all the cop- 

'i'm. Tin, tlie most important mineral of this county, ]>cr mines is said to be about 40,000 tons of ore, 

is (bund collected and fixed, and also in a loose and yielding 1-700 tons of copper, then worth L. 8 a ton. 
dispersed form. In the former stati;, it is either in a Many other minerals liave been found in this 
lode, or a //oor which is a horizontal layer of the ore ; county ; much capital and labour have been employ- 
or interspersed in grains and small masses in the na- ed in working some of them, without tlieir yielding 
tural rock. The same lode that lias continued per- any adequate return ; yet the success has been in a 
pendiculav for several fathoms, is sometimes found to few instances so great, that new mines are opened as 
extend suddenly into a floor. In its dispersed form fast as the old ones are abandoned. We can onlymcn- 
it is met with either in a pulverised state, in separate tion some of the more important Lead mines arc not hcail, 
stones called shodes, or in a continued course of numerous; the kind of ore most frequently found is 
stones called a stream. These streams are of dif- galena, or pure sulphuret of lead, which is met with 
fercut breadths, seldom less than a fathom, and both crystallized and in masses. The principal mines 
often scattered, though in different quantities, over are Huel Pool and Iluel Hose near llelston. Gold 
the whole tract in Which they are found. When has been discovered, but not in such quantity as to 
.several streams meet they frequently make a very warrant expensive operations to procure it. Silver is, 
rich floor. The principal stream work is at Carnon, reported to have been obtained herein solargeaquan- 
between Truro and Penryn. tity in the reigns of Edward 1. and Edward Ilf., as 

The most common state in which tin is found in materially to aid the warlike enterprises of these 
this county is the calciform, the greater part of the nionarchs, but recent searches have not been so sOc- 
ore being indurated or glass-like, and its most pre- cessful. Iron ores ; Sulphuret of iron, of the various 
valent matrix is either an argillaceous or a silicious colours of blue, green, purple, gedd, silver, and cop- 
suhstance, or a stone composed of both, called, by per, often intermixed with the copper lodes ; bismuth, 
the miners, caple. None of the calcareous genus zinc, anthnony^ cobalt, arsenic, manganese^ vsolf 'ram, 
ever appear contiguous to the ore, except the Jluors. menachanile, and molybdena or sulphuret of molyb- 
The oxides of iron and arsenic are tho.se with which denum, are all found here, most of tl>em in con- 
thc tin is most frequently blended. When raised siderahlc abundance. According to Phillips’ map 
from the mine it is divided into as many shares or of the mines in 1800, there were wrought at that 

doles as there are lords and adventurers. Every time 45 of copper, 28 of tin, 1 K of copper and tin, 

mine possesses the privilege oi‘ having the ore distri- two of lead, one of silver, one of lead and silver, one 
buted on the adjacent fields. It is generally pound- of copper and silver, one of copper and cobalt, one 
ed 01 stamped on the spot, and when it is small of tin and cobalt, and one of antimony, 
enough to pass through the holes of an iron grate Among the other fossil suhsiances of this county, posiah. 
fixed in one end of the box where the lifters work, those that deserve to be mentioned for their value 
it is carried by a small stream into pits, from which are slate, of which there is an excellent quality 
it is transferred into a large vnt, washed, and render, wrought near Tintagel, in the north part of the 
ed sufficiently clear &Nr the smeiting-house. The county ; a freestone, resembling the Portland and 
tin, when wrought into metal, is cast into blocks Bath stone, in the parishes of Carantoc and the 
weighing from cwt. to cwt. each, which lower St Colomb; and the celebrated soap-rock, 
are not saleable till assayed by the proper offi- between the Lizard and Mullion, used in the nianu- 
cers, and stamped with the Duchy seal. This is facture of porcelain, and rented by the proprietors 

I 111 ^\>in;tgc. termed the tin. Since the reign of Henry of that establishment in Worcester. But the most , 

VIll. the coinages have been licld regularly four times important of these substances is what is called the 
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Cornwall. China stoncy found m the jMrish of St Stephen, near 
St Ausiel, which foran a principal inj^redient in all 
the Staiforddiire pottery. It is a decomposed granite, 
ihc of which has lost the property oi fusibi- 

lity. At fruro it has been manufactured into retorts 
imd cruc'iblcs^^ I'o tlicHe may be cidded the CTrnuh 
diamonduy supposed to be the hnest in England, 
consisting of beautifully transparent quartz, crystal- 
li/.<.‘d in six sided pyramids ; and a curious produc- 
tion, ciilled the swimming stone, found in a copper 
mine near Uedrulh, the cellular structure of aliich 
renders it lighter than water. ^ 

l*ilchard Qf fjg], ^vdiich frequent the Cornish coast, tlic 
^''•heTy. iis the most abundant and Faluable. In size 

and form it diifers but little from the common her- 
ring. Immense shoals appear during the summer 
mul autumn, the liist generally arriving at the Land s 
I'.nd in the middle of July. The principal fisheries 
i)n tlie southern coast arc in Mount's Bay, and 
thence eastward to Devonshire ; and, on the northern 
side, at St Ives. The pilchards are caught in nets 
culled seansy each of which is managed by three 
boats, containing from 17 Co ^4 men, the largest 
kind being 220 fathoms long, 16 fathoms deep in the 
middle , and 14 at each end. When brouglit on 
shore they are carried to storehouses or ceUars, as 
they are termed, where the small and broken fish 
afo picked out. They are then disposed in layers 
ou the pavement of the cellar, salt being strewed 
between every layer. In this state they remain for 
about sii: weeks, after which they are taken up, 
washed, and placed in hogsheads, where, by means 
of a powerful lever, they are pressed so closely, as, 
when turned out, to appear in a compact state. By 
this process the oil is extracted, which runs out of 
the casks through iioles made for the purpose : 48 
hogsheads generally yield a ton of 252 gallons, the 
price of which, some years ago, was from L.24 to 
L.27> The fish then sold from ,S5s. to 42s. u hogs- 
head (which conlain.s about 3000), inclusive of a 
bounty of 8s. (id. allowed on those for home con- 
sumpt, as well us exportation; the quantity of suit 
luiceiiifsary for curing a hogshead is about 120 lbs. 
Front. 40,000 to (>0,000 liogshcads, are caught in a 
season. The nuinhcr of people employed in the dif- 
ferent processes is about 5000, and ilie capital en- 
gaged in the trade at least L,300,000. Nearly all 
that were exported used to he consigned to Italy. 
Tile hioxvrr or jlujish, the grampus, the 2 )orpoisc or 
ilie bliu' sli(i)ky the sca^hx, visit the coasts 
of this county. Arnojig the flat tisli i.s a most un- 
ci, mnnoii one named thr monk or angel fish, the (wr- 
Ifoty the sea-tidiici y and the .singular fish called tlic 
sun-fk\h» Min\arcl is caught in great plenty on the 
southcin cocol, al.so the red mullet ami liie John 
Jhn/ ; and rongrr ceh- of an extremely large size, 
weighing from 00 to 120 Ihs, are met with near the 
slioros. Ousters iire in great abundance. 

Keprewnu Cornwall possesses a greater number of Airliu- 
uon. mentary boroughs than any other county in the 
kingdom, and sends to the House of Commons no 
h'ss than 44 moinhers, many of them from places 
extremely inconsiderable, both in wealth and popu- 
lation ; ill few of iheni is the number of voters above 
50. A thousand militia are raised for the county, 
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and 05 many more for the stanneries. The assizes Cornwall 
are held alternately at Launct^on and Bodmm. As II 
there are scarcely any manufactures here, the poor 
rates, excepting in the mining districts, arc not high, 
if compared with those of many other parts of the 
kingdom ; from 2s. (id. to 3s. in the pound may be 
about the u:>Uid rate ; but in the mining districts, 
they are sometimes so high as iOs. or 12s. m the 
pound. 

The following abstract is Inken from the returns ropuUtion. 
made under the population act of J 8 1 1 


Inhabited houses - - f^7>S)71 

Families occupying them - 44,1 8<) 

Houses building - - 44i 

■ ■ - uninhabited - - 1,100 

Families employed in agriculture 17,4(i5 

— — in trade, manufactures, «&.c. i0.,q54 

all other classes • 15,770 

Males - - - 103,310 

Females ... 11.3,3.57 

Total - - - 21(>,(i(i7 

Population in 1801 - - 188,117 

Increase from 1801 to 1811 - 28,550 


For an account of the history of the county and its 
mines, the laws and privileges of the tinners, and 
other matters not noticed here, the reader is referred 
to the article Cornwall in the Encyclopcedia. See 
also Carew's Survejt^, last edition, 17b’9; Borlase’s 
Naiufal Historic qf Cornwall , 1758, and AntiquilicSy 
Historical and MonurnenUdy l76f) ; lieaiiiies qfKng^ 
land and IValesy Voi, 11., • Transactions qf the Geo- 
logical Society ; and Worgan's General View qf the 
Agriculture of Cornwall, 1811 . (a.) 

CORNWALLIS, Charles, the first Marquis, 
second Earl, and sixth Baron Cornwallis, was born 
on the 31 St of December 1758, of an ancient and 
honourable family, which had been settled during 
many centuries in the county of Sufiblk. He was 
educated at Eton school, and aflerward.s entered of 
St John's College, Cambridge, by the name and title 
of Lord Broine. Having exhibited an early partia- 
lity fur the military profession, he enieri'il into the 
army when about 17 or 18 years of age, and attain- 
ed the rank of captain in Colonel CraMibid’^ light 
infaptry in 1758. Three years ulki \vai<ls he aecoui- 
puiiied tile Marquis of Granby to the continent, in 
the capacity of aid-de campf and with the rank of 
major ; and, in consequence of his good conduct, he 
was soon uller promoted to be lieutenant- colonel of 
the twelfili regiment of foot. At this period lie had 
also a seat in the House of Commons, as the zepre- 
sentative of his patrimonial borough of Eye. Upon 
the demise of his father, who was the fifth peer of 
the family, in 1762, he, of cour.<^e, vacated his seat 
in the House of Commons, and became a peer of 
Great Britain, under the title of Earl Cornu allis. In 
1765, he was nominated one of the lords of the 
bed-chumber, and, about the same time, he wa!» 
appointed aid-de-camp to his present Majesty, 
which gave him the rank of I[^olond in the line. 
The favours conferred on him by th6 court, how- 
ever, had not the effect of corrupting the natu- 
ral integrity of bis mind. He carefully distin- 
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ConwiQu. guifhed between his duties as a senator, and as a 
soldier; and, as a peer of Parliament, he displayed 
the indupt'uUence of his character in several import- 
ant questions, by voting against the measures of 
administration. From rlie very beginning, he show- 
* ^ed himself inimical to those steps which led to the 
contest with the American colonies ; and was one 
of four peers who joined Fnri Camden, in opposing 
the bill for extending the legislative power of Great 
Britain to our Trans- Atlantic provinces. He also 
protested against the proceedings of Ministers, in 
the ease oi’ Mr Wilkes. In lyb’Ci, he was promoted 
to the command of the .1'hl regiment of foot; and 
two years afterwards (Hth July 1768), he married 
.Aliss Jemima Tulikins Jones, daughter of the late 
James Jones, Esq. 

But although I^rd Cornwallis had uniformly and 
decidedly opposed those coercive measures, which 
produced the fatal contest with America, he did not 
hesitate to repair thither, in the service of his coun- 
try, when his professional exertions were required. 
Accordingly, when his regiment was ordered for 
embarkation, although special leave of absence had 
been obtained for him from the King, he resolved to 
share the fatigues and dangers of foreign service, 
and took leave of his lady, who was so much affect- 
ed by the separation, that she sunk under the weight 
of her grief into a premature grave. 

Having proceeded to his destination, his Lordship 
took an active part in the subsequent campaigns. 
Soon after his arrival in America, he served, with 
the rank of Major General, under Sir William 
Howe, and distinguished himself as an able and en- 
terprising partizan. In the month of November 
1776, In landed on the New Jersey shore, and find- 
ing lort Lee evacuated, he immediately penetrated 
into the country, and took possession of the pro- 
vince. II is Lordship, however, soon discovered 
that this was a contest^ in which the triumphs of 
skill, vuloiir, and discipline, were not attended with 
the usual consequences of victory ; and that the na- 
ture of the country, and the mode of warfare adopt- 
ed by the provincial Generals, opposed many ob- 
stacles to a speedy and successful termination of 
hostilities. At the end of the campaign, he repair- 
ed to New York, with the view of embarking for 
England, in order that he might have an opportuni- 
ty of explaining to* the British Ministry the real 
^.itualion of uliairs; but having received information 
of the disasters at Trenton, he deferred his voyage, 
and returned to the Jerseys. 

The first enterprise of Lord Cornwallis, in the 
campaign of 1777, was an attempt to surprise an 
American post in his neighbourhood, in which he 
partly succeeded. Soon after this, he received or- 
ders from General Howe to abandon the Jerseys ; 
iinj in the month of July he embarked with the 
English Commander- in-Chief, on the expedition to 
the Chesapeak. In several of the subsequent events 
of this campaign, his Lordship was actively engaged. 
At the passage of the Brandy-wine river, lie com- 
manded a co^aiderable body of troops ; and af- 
ter driving the' enemy before him, lie entered and 
took possession of Philadelphia, on thAs 24th of Sep- 
tember 1777. From that period, he seeini to 
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have bad little opportunity of signalizing himself, 
until the campaign of 1779-17J>0, when ho tin- 
barked as Lieutenant-General, with Sir Henry Clin- 
ton, on the expedition to Carolina. At the siege 
of Charlestown, Lord Cornwallis perform eel eminent 
services, having attacked and dispersed a body uf 
militia which was hastening to the relief of the place. 

On the surrender of the town, the command of the 
province of South Carolina, with about four thou- 
sand troops, devolved upon him. He wn^ oj)[)osccl 
by General Gates, who liad previously distinguished 
himself in the actions with Burgoyne, and ubo uds 
now appointed to the chief commund of the provin- 
cial forces in South Carolina. Gatos, having re- 
ceived intelligence of the* situation of tlie royal 
troops, rapidly advanced towards Cambden, with 
the design of making an attack upon the British 
lines. Lord Cornwall’s, however, having determin- 
ed not to await the approach of the Americans, left 
his position, and mardied against them with a great- 
ly inferior force. The two armies met on the 16th 
of August) in a narrow place, where the colonial 
troops could not avail themselves of their superior 
numbers. The British General, perceiving the ad^ 
vantage which the ground afforded him, commenced 
the assault, and the action soon became general. 

The determined gallantry of the British troops, who 
charged with the bayonet, at length compelled the 
enemy to give way, and they were pursued nearly 
twenty miles from the fii ld. Many of the colonial 
troops fell in this engagement ; one thousand men 
were taken prisoners ; and seven pieces of cannon, 
together with the greater part of the ammunition 
and stores of the provincial army, remained in pos- 
session oi* the British. But tJiis success, brilliant as 
it was, produced no permanent advantage to the 
cause of the royalists, and was more than compen- 
sated by the misfortunes which ensued. In 1781, 

Lord Cornwallis having withdrawn, with the force 
under his commund, into York- town, he was sur- 
rounded by a numerous American army, command- 
ed by Washington ; and Hnding all attempts to repel 
the besiegers, or to escape through iheir lines iuef* 
fectuul, he was under the necessity of submitting to 
a capitulation, by which his whole army became 
prisoners of war. 

Lord Cornwallis now returned to his native country. 

Dining the political contests whicli took place in 
178‘2 and 178^, his Lordship was deprived of liis 
situation as Constable of the Tower, which, how- 
ever, was restored to him in t7S4. For some years 
following, Ins talents were not calleil into exercise 
by any conspicuous public employment. lUit 
when the affairs of India begun to assume u 
very critical aspect, he was selected as the per- 
son best qualiHed to till the important situution 
of Governor- General ; anil ho was, at the same 
time, invested with the order of the Garter. Soon 
after his arrival in India, the Coqipany were in- 
volved in a war with the formidable sovereign of 
the Mysore, Tippoo Sultan, son of tlie famous Hyder 
Ally. The conduct of hostilities was at lirst en- 
trusted to the Madras Government ; but towards the 
end of the year 1790, dm Governor- General assumed 
the command of the grand army, and took the held 
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in person The events of this war having been 
^ fully detailed tn the article India in the Encydo- 
pcedia^ it is unnecessary for us to recapitulate the 
narrative in this pjace. It is sufHcicnt to observe, 
that, by a combination of vigour and prudence, the 
contest was brought to a successful termination in 
the course of two campaigns, Tippoo, beaten in 
the field, and forced to confine his efforts to the do • 
fence of his capital, was at length compelled by ne- 
cessity to submit to such terms as the British com- 
mander chose to dictate, and to purchase peace by 
the sacrifice of half liis dominions, and a large por- 
tion of treasure. The power of the Sultans of My- 
sore, the most formidable enemies of the Britisli Go- 
vernment in India, was thus effectually undermined, 
and the train laid for its subsequent annihilation. 

At tlic conclusion of the war in India, Lord Corn- 
wallis returned to England. He was now (1792) 
created a Marcj^uis ; admitted a member of the Privy 
Council ; and, in addition to his other appointments, 
he was nominated to the lucrative office of Master- 
General of the Ordnance, which gave him a seat in 
the cabinet. A few years afterwards, his talents 
were again required for the public service. Ireland 
being in a state of ferment, — harassed with in- 
surrection, and menaced with foreign invasion, — 
the Marquis of Cornwallis w’as invested with the 
viceregal powers, and assumed the government in 
1798. HU administration was short, but success- 
ful : an invading army w'as made captive ; some of 
the abuses which prevailed in the internal govern- 
ment of the kingdom were reformed, and tranquillity 
restpred. On the union of Ireland with Great Bri- 
tain, he resigned the government of the country, and 
returned to England. In ISOl, he was appointed 
plenipotentiary to the congress assembled for the 
purpose of negotiating a general peace, which termi- 
nated in the definitive treaty of Amiens. 

Having been thus from his early years actively, 
and almost uninterruptedly, engaged, in the service 
of his country, it might have been supposed, that 
bU Lordship, who had now attained an advanced 
age, would have been permitted to pass the remainder 
of his life in the enjoyment of domestic repose. But 
the new and extensive acquisitions uf the East India 
Company had brought their affairs into a state of 


embarrassment ; and the talents and experience of Cornwallis 
the Marquis of Cornwallis, pointed him out as the || 
individual most likely to restore order and tran- 
quUlity to our territorial possessions in Asia. In the 
year 180.5, he accordingly repaired thither a second 
time, as Governor-General and Commander in Chit#* 
of the forces. 

On his arrival at Calcutta, he found the fi- 
nances of the country in a most deplorable state; 
while several of the most powerful of the native 

f irinces were still in arms, or preparing anew for 
lostilities. His first object, therefore, was to a- 
dopt a variety of arrangements, for the purpose of 
introducing order and economy into the civil de- 
partment ; and he then resolved to place himself 
at the head of the army, in order that, by an union of 
firmness and conciliation, he might accomplish what 
he justly conceived to be the most beneficial mea- 
sure for our Indian territories, an honourable peace. 

But, at this critical moment, our eastern empire 
was unfortunately deprived of his services. Bo- 
dily fatigue, mental exertion, and the vicissitudes 
of climate, had undermined bis constitution ; and 
his health w'as now so much impaired, that he was 
obliged to perform his journey by slow and easy 
stages. Nature at length became completely ex- 
hausted ; and he died on the 5th of October 1805, 
at Gha/epore, in the province of Benares, in the 
year of his age. He was buried with great 
pomp; and every mark of respect was paid to 
his merit. The inhabitants of Calcutta voted a 
mausoleum, those of Bombay a statue to liis me- 
mory. His Ixirdship was only once married ; and 
left two children; the present Marquis and a daugh- 
ter. 

Marquis Cornwallis was endowed in no small de- 
gree with those qualities which lead to distinction, 
both in the cabinet and in the field, and rendered im- 
portant services to his country, as a statesman and u 
general. In council lie displayed moderation and 
coolness ; in conduct, firmness, resolution, and vi- 
gour. In public life, he was distinguished by inde- 
pendence of character, and inflexible integrity ; iu 
private, he was respected and esteemed for his hu- 
manity and benevolence. (ii.) 


C O T 1' A G E SYSTEM. 


Among the various schemes which have been de- 
vised for cheeking the alarming progress of pauper- 
ism in England, and which have been recommended 
ae contributing to the comfort and happiness of the 
lower claascs, in everj^ stage of society, flw seem 
to have obtained a greater degree of popuLtfity, or 
to be more generally patronised, Uian the cot- 
tage SYSTEM ; — that Byslcm which proposes, under 
certain restrictions, to furnish tlie industrious poor 
with cottages and small pieces of land, to be used 
citlier for the purpose of keeping a cow, or of rais- 
ing potatoes, or ibr some other species of husbandry. 


It is not our intention, in this article, to detail the ^ g 
various peculiarities and modifications involved in the tau. ^ 
plans of the different authors by whom the efficacy 
of the cottage system has been maintained. ^We 
shall content ourselves with examining the accuracy 
of the fundamental principles on which the whole 
scheme is founded; — and, in so doing, bhail endeavour 
to resolve the important question, —a lietlier the more 
minute division of landed property, and the letting 
d' small farms and patches of ground, to any con- 
siderable portion of the lower classes, would liave 
any tendency to improve the condition and charac- 

T 
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ter of the bulk of the people, and to reduce the sum 
total of human misery i ^ 

As the e&cts of the cottage, or Small farming 
system, on the condition of the poor, must, in a great 
measure, depend on the fact of its having a tendency 
wto iocreaac or diminish the exchangeable value of 
raw produce, it will be necessary, first of all, to in- 
quire into its probable operation in this respect. If 
it bos a tendency to reduce the price of corn, cattle, 
and to render their acquisition less difficult, 
that will afford a strong ground of recommendation 
in its favour. But, on the other hand, if the cot- 
tage system has any tendency to raise the price of 
these commodities, and to make them exchunge for 
a greater quantity of labour, its introduction would 
obviously be prejudicial to the interests of the entire 
community, and especially to those of the labouring 
classes. 

Pri)i)..i>lL* We have already endeavoured to explain how the 
i.fiKtsofa price of raw produce has a natural tendency to 
rise, as society advances, and as a country becomes 
Lil i’rojicrty "^^^e populous. (Principles of the CornJjms.) The 
on iiu' i*ru-e best lands being first brought under cultivation, re- 
of u.iw i»ro- course is afterwards had to those of an inferior qua- 
hty, requiring a greater quantity of labour to yield 
the same produce. The real price of that pro- 
duce, which must always be regulated by the quan- 
tity of labour necessary to its production, is there- 
j'u«e increased; and it wdli henceforth exchange 
for a greater portion of those commodities, the 
production of which has not also become more diffi- 
cult. 

Had the inventive genius of man been limited in 
its powers, and had the ploughs, and harrows, and 
other iTLichlnes and implements U'^cd in agriculture, 
at once attained their utmost degree cf fierfee- 
fion, and ever after remained in the i-ame state, 
the rise in tlie price of raw produce, coiusequent 
on the increase of population, would have been ren- 
dered much more apparent and obvious. When, in 
such a state of things, it became neccs:^ry to resort 
to poorer soils to raise an additional quantity of 
food, a corresponding increase of manual labour 
would have been required. On this hypothesis no 
improvement could take place in tlic powers of the 
labourer himself. Having already reached the per- 
fection of his art, a greater degree of animal exer- 
tion could alone overcome fresh obstacles,— more 
labour would be necessary to the production of a 
greater (piuiility of food,— and it would be necessary 
in the precise proportion according to which the 
quantity of food had been increased. Thus, sup- 
posing the labour of icn men to have been previous- 
ly required to produce ten quarters of wheat, in any 
given period, from land of a certain quality, — when 
fifteen quarters were produced in the sanfie period, 
and from the same land, we should at once know 
\h2X fiJhen hands had been employed in its produc- 
tion. The effects of improveil machinery are here 
entirely out of the question. And were it possible 
for the arts to continue in this stationary state, 
the price of ^yr produce would directly vary with 
every variation in the quality of the soils, succes- 
sively brought under cultivation. 


But, in an improving society, the circumstances Cottage Sys- 
regulallng the real and exchangeable values of raw 
produce are extremely different. Here, too, it nq 
doubt has a constant tendency to rise : For, not- 
withstanding that every successive improvement in 
agriculture, and every new device by which labour 
can be saved, and the energies and powers of ma- 
chinery augmented, has a direct tendency to loiver 
prices, — still the rise of profits, and consequent sti- 
mulus given to the principle of population, by every 
fall in the price of raw' produce, by increasing the 
demand, and forcing the cultivation of poor- 
er soils, must in the end raise its n lative value. 

But this rise is rendered much less perceptible 
than it would be in a stationary state of society. 

After inferior soils have been brouglit under cul- 
tivation, more labourcTs will probably be requir- 
ed to raise the same quantities of food, but as 
the powers of the labourers themselves will be 
augmented, a smaller number will be required, 
in proportion to the w'hole work to be performed, 
than ii‘ no such improvements had taken place. It 
is in this way that the natural tendency to an in- 
crease in the price of raw produce is counteracted 
in the progress of society. The productive energies 
of the earth itself gradually diminish, and we are 
compelled to resort to soils of a constantly decreas- 
ing degree of fertility; but the productive energy 
of the labour employed in extracting produce from 
these soils, is as constantly improved. Two direct- 
ly opposite and continually acting principles arc 
thus set in motion. From tlie operation of causes 
to which we have alluded, the increasing sterility 
of the soil must, in the long-run, overmatch the in- 
creasing power of machinery, and the improvements 
of agriculture, and prices must experience a corre- 
sponding rise. Occasionally, however, improvements 
in the 1:1 ter more than compensate for any deteri- 
oration in the quality of the former, and a fall of 
prices is the consequence. And should an equili- 
brium take place, and the opposite principles exact- 
ly counterpoise each other, prices would remain sta- 
tionary. 

Had the wliolo surface of the earth been ori- 
ginally of the same degree of fertility, and had 
an e([ual expenditure of capital nnd labour alw'ays 
continued to yield the same amount ol‘ raw' pro- 
duce, these effects of the improyeiricnl of machin- 
ery, and of the saving of luliour in reducing its 
price, would have been quite palpable and obvi- 
ous. Had this been the case, the exchangeable 
value of raw produce must have invariably ,ya//e/i 
as society advanced. I’here would then have been 
no principle left to counteract the eflects of agri- 
cultural improvements. The quantity of labour 
necessary for the production of every species of 
commodities would, because of the improvement of 
machinery, have been almost always diminishing; 
and, of course, their real price would have been us 
constantly on the decline. 

It results, as a consequence of these principles, 
that any constitution of society, or any method of 
dividing landed property, .which should have the ef- 
fect of counteractii^g this improvement, or which 
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Tcrttaftc Sys-Bhould prevent agriculturists adopting the moat effi- 
cacious methods for saving labour and cxpence in 
Ijie raising of raw produce, would be materially in- 
jurious. 

The rate of profit, and consequently the power to 
accumulate capital and population, is ultimately re- 
gulated by the price of raw produce. If its price is 
relatively low, that is, if it is easily firoduced^ a com- 
paratively small expcMiditurc of labour will suffice to 
obtain a large quantity of produce. If, in a coun- 
try thus circunisiunced. property is protected, and 
i’ull scope given to accumulation, the nutional wealth 
will rapidly increase. Where labour is more than 
ordinarily productive, although the labourer receives a 
large share of the produce of his own f xertions, a 
large nett profit will also remain for his employer. 
In America labour is extremely well rewarded, but 
the profits of .stock arc, notwithstanding, much high- 
er than in Europe. The choice of immense tracts 
of fertile and unoccupied land, relieves the farmers 
of the United i^tates from the necessity of cultivat- 
ing any but the richest soils. 'I’hc wants of the 
country can he supplied without liavitjg ‘recourse to 
lands of an inferior quality ; and, although the wages 
of workmen are comparatively high, yet, as their la- 
bour is proportionably productive, capitalists realize 
a corresponding and ample profit. 

The increased difficulty of raising raw produce, 
is the principal cause why all old settled and fully 
peopled countries advance slowly in the accumu- 
lation of capital and riches, and why tlie profits 
of their stock are compurativcly low . Were it not, 
however, for the improvements which are constantly 
making in amculture, this difficulty would be greatly 
increased. By enabling us partially to overcome 
the increasing sterility of the soil, improvements re- 
duce the cost of production, or the real price of raw 
produce ; and, by tins means, the rate of profit, and 
consequently the pONver to accumulate wealth and 
population, is prevented fron\ falling so low as it 
would do in a state of bocioiy, where such improve- 
ments could not be made. 

But such, wo apprelioiid, must necessarily be the 
situation of every coutitry in whicii a minute division 
of lurulod properly, or a generally extondeil cottage 
s 3 "stom, lias been introduced. The produce of a 
small ihrin of five, ten, or even twenty acres, may 
perhaps enable its occiipk r to preserve his family 
from downright starvation, but it will never enable 
him to iiGcumuhitc stock to any extent. “ Where/’ 
asks -Mr Young, is the little farmer to be found 
who will cover Ins whole farm with marl, at the rate 
of 100 to 150 tons per a(*re ? wJio will dniin all his 
land at the expence of tw'o or three pounds an acre? 
wdio w‘ilJ pay a heavy price for the manure of towns, 
and convey it fiO miles by land- carriage f who will 
flout his meadow's at the expence of L.5 per acre? 
who, to improve the breed of his sheep, will give 
IfMO guineas for the use of a single ram for a single 
liKon i who will send across the kingdom to distant 
provinces for new iniplements, and for men to use 
them ? who employ and pay men for residing in pro- 
vinces where practices are found which they want 
to introduce into their farms i At the very mention 
of sucli exertions, common in England, what mind 


SYSTEM. 

can be so perversely framed as to imagine, for a sin- Cottage Syi- 
gle moment, that such things are to be effected by 
little ^ai^mers^ Deduct Jr am agriculture all the 
practices that have made it Jloumhing in this island^ 
and you haveprecistly the management of small farms*' 

(Travels in France^ 2d edition, Vol. 1. p. 410.) He-^^ 
sides, if it were to be admitted that small farmers 
might accumulate capital, they could nut apply it in 
the most efficient manner. ** Hie division at labour, 
w'hich* in every pursuit of industry, gives skill and 
dispatch, cannot take place on the greatest farms in 
tlie degree in w'liich it is found in manufacluies; 
dutj upon small farms it does not take place at all. 

Tlie same man by turns applies to every work of the 
farm; upon the larger occupation there are plough- 
men, tlircshers, hedgers, shepherds, cow herds, ox- 
herds, lime-burners, drainers, &c. This circumstance 
is of considerable importance, and decides, that every 
work will be better performed on a large than on a 
small farm. One of the greatest engines of good 
furming, a sheep-fold, is either to be found on u 
large farm only, or at an expence of labour which 
destroys the profit.*’ [^Travels in France, Vol. I. 
p. 409.) 

>jcither could a small farmer make use of any but Small Fanm 
the simplest machines, and he must, in a great mca- would in- 
sure, be prevented from availing himseif of the 
ers of the lower animals. An Irish cottager could * 

not employ either a thrashings machine or a horse. 

Manual labour only can enable him to extract pro- 
duce from the earth. He cannot avail himself of 
natural agents, or render them subservient to the 
great W'ork of production. That principle which, 
in countries where capital is accumulating in masses, 
and where the powers of machinery are every day 
rendered more efficient, lends to reduce the price of 
raw produce, and to render the necessaries of life 
attainable by a less expenditure of labour, is altoge- 
ther incompatible with a minute division of landed 
property. Whatever additional supplies of food are 
required in a, kingdom divided into small occupan- 
cies, can be produced only by a proportionable in- 
crease of animal exertion. And ruw produce must, 
iherelore, rise in price with every increase of popu- 
lation, or as ^()on as it becomes necessary to cultivate 
any {Hirtioii of inferior soils. There is, in this case, 
nothiifeg left to counteract increasing sterility. It is 
neither checked by improved macliinery, nor by any 
expedients for saving labour. But, being allowed to 
exert its full efl’ect, society very soon becomes clog- 
ged in its progress ; and its i'uture advancement is 
rendered extremely problematical. 

This, we conceive, constitutes a fundamental ob- 
jection to every attempt to introduce a plan for di- 
viding landed property into minute portions. For, 
surely nothing can be more preposterously absurd 
than to think of relieving the hardships and distresses 
of the poor, by recommending the adoption of a 
scheme, which would infallibly tend to raise the 
price of the princi(ja] necessaries of life. 

But a minute division of landed property is not 
merely disadvantageous, from its bovi^ a tendency 
to raise the price of raw produce ; by preventing 
the most adxmitageous distribution of capital and 
labour, it must luso exercise a powerful effect on 
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Cottage nmm^actui^ed commodities ; and increasing thi MSt 
of tlicir production must contribute to enhancO'their 
real price. 

EfR'cts of a In a country isuch air Englanfd', where an iraprowd 
niinutfj)!- system of husbandry h gencrnHy introduced, where 
Msionot farms are extensive, and w'here the most impfivecl 
pirty on machinery is employed in ogriculturnl operationii, a 
Miinufiicmr- corfipavativrly ^lall propotiion of ihe inhabitants is 
engaged in the cultivation of the soil. Thfe rest 
are employed in nianuraCtiTring, in carrying the 
'products of the differedt^^ districts of the kingdom to 
w)^ere they are in the greatest request, and in ex- 
changing them for the products of other countries. 

this means, the national wealth and the comforts 
ol all classes are augmented. Farmers are no longer 
obi ged to spend their time in clumsy attempts to ma- 
nufacture their own raw produce ; and manufacturers 
cease to interest themselves about the raising of 
corn and the fattening of cattle. In an improved 
state of society, every class cun bestow its undivided 
attention on some particular department ot industry. 
Labour is not only economized, but it is persever- 
ingly and judiciously applied. Agriculturists are 
stimulated to raise large crops, because they know 
they can readily exchange them for a greater pro- 
portion of otlier commodities conducing to their 
enjoyments; while manufacturers are equally in- 
rlim d to increase the quantity and to improve the 
(liiiility of their uTircs, that they may be enabled to 
command ii greater quantity of raw produce. As 
valuable ov desirable objects are multiplied, greater 
efforts will be made to procure them. A spirit of 
industry and a desire to rise in the world will be 
universally ddfust’d, ami that apathy and languor 
which is natural to a stationary* state of society, w'ill 
be scarcely known. 

“ It is,’* says Dr Smith, “ the great multiplication 
ofthc productions of the different arts, in consequence 
of the division of labour, which occii.''ions, in u well go 
verned society, that universal opulence which extends 
itself to the lowest ranks of the people. Evt ry work- 
man has a great quantity of his own work to dispose of, 
beyond what he himself has occasion for; and every 
oihor w^orkman being exactly in the same situation, 
lie is enabled to exchange a great quantity of his 
owm goods for a great quantity, or, wdiat comes to 
the same thing, for the price of a great quantity of 
theirs. He supplies them abundantly with what 
they have occasion for, and they accommodate him 
as amply with what he has occasion for, and a gene- 


ral diStfsta itself through all the diSerent plottage Syi< 

ranlu of socieq^•*^ 

But if a CMDohtry were generally divided 
small forms, these effects could only take place in a 
very^ limited extent. Wheee a great proportion of 
the inhabitants are directly supported by the pro- 
duce of the soil, it is obvious that there must be 
less of that produce to support otlier classes. Agri- 
culturists will not then have it in their power to 
purchase any considerable quantity of manufactured 
goods; nor will manufacturers have it in their power 
to purchase a large share of the produce of the soil. 

Neither capital nor labour could, in such ebeum- 
stances, Ive employed in the most advantageous maiv 
ner; and that division of labour, to whose effects 
Dr Smith has justly ascribed the greater part of the 
improvement of society, would only be partially in- 
troduced. A considerable portion of tite coarser 
sorts of manulactured commodities would then be 
prepared, though at a much greater exponce, at 
home; for the small surplus of agricultural produce 
that would remain, after satisfying the wants of the 
cultivators, would be barely sufficient to produce 
such necessaries as could not bo produced by the 
rude efforts of agricult untl labourers. Being ob- 
liged to engage by turns in every different employ- 
ment, workmen would be prevented from acquiring 
a proper degree of dexterity in any. * But as it is 
by the fuantity of labour expended on a commodity, 
tliat its exchangeable value is regulated, it is obvi- 
ous that, with a minute division of landed property, 
not only the price of raw produce, but of every spe- 
cies of manufactured commodities, would be increas- 
ed. Labour would, therefore, become proportion<- 
abJy less powerful in procuring them, and hence the 
situation of the great body of the peojiJe, wdio have 
only labour to give in exchange fur commodities, 
would be rendered comparatively wretched. No 
person would have any, or but very little surplus 
pi'oduce to dispose of ; and instead of general opu- 
lence, wc should meet with nothing but universal 
poverty. “ The tendency of such a system, " says 
an able and intelligent writer who had carefully ob- 
served its effects, “ is io approximate man to the 
state of ihe savage ^ inhere the insulated hein^ is oA- 
lirrrd to supply himself by his omi labour with every 
thing that his situation may require** 

It deserves to be mentioned, that a minute di- A minute 
vision of landed pro]i^rty, by preventing the gc- Division of 
neraJ extension aud improvement of 

render tlie 

— — — — — Ou-upierH of 

Land entirc- 


• ** In Ireland, Uwe minute division of land, and the manner in whicli the inhabitants are scattered overly 
tlie country, render ii necessary for lalmur of various kinds io he combined in ihe same individual ; and 
tach family becomes the manufacturers of their own clothings and of every thing else wluch they use. Most of 
the raw materials being supplied either by their fli^cks, or the produce of tlicir land, they are bettef able 
to continue this system, ami to dispense with the use of articles imported or made by regular workmen. 
Jn arts carried on in tlib manner, improi^ement is impossible ; and while the same system exists, no taste 
can be .excited for a superior mode of life, nor will much encouragement be given to the establishment of 
manufactories. Except in the cotton branches, and in the curing of provisions, this perniciocis system is 
everywhere i^Merveff ; it pervades all ranks, from the nobleman, who makes his own candles, cultivatea his 
own patch of flax, and has it spun by bis servants, to the cotter, whose wife and daughters spin and manu- 
facture the frieze and woollen stuffs which serve them as clothing.*' (Wakefield's Account q/' Ireland^ Vol. I. 
p. 760.) 
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Cottage Sya- ring industry^ would render the occupies W&nd 
to**'* almost entirely dependent on its proprietors. Tfaoai^ 
iurmers who^ lmd ioeuired the displeasiire of-their 
landtords, would not be able to betaken 
selves to another employmeDt, and would be obliged 
to submit to every specie ot' indignity. The state 
of society, during the iniddle-agcR, approached, in 
some respects, very near to this ; and, it should be re- 
membered, that tlie division oflabouri and the general 
extension of commerce and manufactures, has been 
still more benefidal, from its having effected the aboli- 
tion of villcnage, and removed thegrinding oppression 
of feudal tyranny, than from its having multiplied the 
comforts and conveniencies of life. Nor is it less cer- 
tain, that every discoveiy of a new channel into which 
productive industry may be advantageously turned, 
must aftbrd an additional guarantee for the perma- 
uenl enjoyment of our personal freedom and inde- 
pendence. By enlarging the held of employment, 
and adding to the means of acquiring an indepen- 
dent livelihood, while it increases the comforts of 
every individual, it also renders them less liable to 
be affected by derangements in any particular branch 
of business ; or by the errors, partialities, whims, 
and ca])i ices, of those in authority. 

It is impossible that the prizes in the lottery of 
human life can be too much multiplied. The greater 
the variety of ways by which men can rise to emi- 
nence, the greater will be ilic efforts made to rise. 
In a country whore full scope is given to the accu- 
mulation of property, the mind of every individual, 
even of those in the humblest walks of life, is cheer- 
ed with tbe idoo, that, by industry and economy, he 
may better his situation, emerge from obscurity, 
and attain to opulence. But in an essentially agri- 
cultural society, and whore the greater part of the 
population are directly supported on tiie produce of 
the soil, there can be little variety of condition. In 
a country thus circumstiinoed capital could not bo 
accuinulatod, large cities coidd not exist, and the 
liberal arts and professions, which chiefly dopeml on 
litem for protection and support, and to which they 
owe their birth, would neither be putn^nised nor in- 
dulged in. It is not to be imagined, that cultiva- 
tors, engrossed, as small farmers must constantly be, 
with the thoughts of providing for their present 
wants, should pay any attention to schemes of 
general or prospective improvement. Such men 
have no sufficient motive to iplimulate tliem to exer- 
tion ; and a perpetual sameness, like that of C hina, 
or, at most, a nearly imperceptible progress, is all 
that could be there expected, and is all that would 
take place. It is only in countries like America or 
England, that the energies of man, as well as those 
of the aoil, can be developed in their full extent. 
The diveniity of the objects of pursuit, wdl there 
give ample room for gratifying the diversity of dis- 
positions ; while the applause consequent on any in- 
vention that either extends die power of m t over 
the phyaieal worid, or enlarges his intellectu.nl fa- 
culties^ will perpetuate tlie discoveries made and the 
spirit which makes thenrk 

mifots of A great part of the misconceptions and erroneous 

Cbe Cottage opinions to be met with respecting tbe cottage sys- 
tem, appw to hgve origim^ in hasty and prema- 
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tunl|i^tempts at generalization, founded an a few f^otuigr Sys- 
lifiEdted observations of its local effects. But first 
apptsarances are, in this case, of all others the most 
fallacious. The cSechi observed to result from the 
partial granting of cottages, furnish no clue to 
trace the ultimate consequences of their general ^ 
introduction. Tiiese effects ore, on tbe contrary, of 
an entirely different character, and are eminently 
c.ilculffied to mislead. Were cottages, with small WouKi ])]j- 
pieces of ground attached to each, let at a moderate 
vent to a few of the most industrious labourers in • 

tl>e best cultivated districts of Great Britain, there 
can be no doubt, but that the circumstances of those 
individuals would, in the first instance, be amelio- 
rated. They would acquire these possessions with 
previously formed habits of industry and economy. 

When tiicir own little farm did not require their 
exertions, they would be able to find employment 
in the more extensive farms in their vicinity ; and, 
in return for their labour, they would be able to 
procure the ploughs, barrows, and carts of their 
neighbours to assist tiicm in their different ojiera- 
tione. The labour of such men would thus be em- 
ployed with nearly the same effect that it would 
have been had they continued as farm-servants on 
eetates managed in the first style. It is even pro- 
bable, that their exertions would at first he rather 
increased ; inasmuch as a part of the labour neces- 
sary for the cultivation of the small farm would he 
executed at extra hours, and after the ordinary day’s 
labour had ht en performed. 

But the truth of this statement is nowise incon- 
sistent with the truth of the principles we have been 
endeavouring to estnbJisli. The ulliwate and ne- 
cessary consequences of a minute division of landed 
property deserve to be as much at tended to, as 
those wiiicli are only immediate and transitory. 

In the Jirst place, then, it is i xiremely probable, But would 
that the small farmers would, ere long, become dis- 
gusted with that life of unremitting exertion whicli , 

they hud formerly Jed. Ii is natural lo suppose, ‘ 

that, having attained to a state of compiirative in- 
dependence, and not being under the neccssiiij of 
constantly employing themselves, ocxasional inter- 
vals of leliixation would lake place. However small 
we may conceive the possession of the cottugcr to 
be, he would still have some species of produce to 
dispose of. A habit would, in lids way, be formed 
of going to market, and time would be lost in the 
adjusting of tritling harg.dns. “ Nothing,” as Mr 
Young has justly remarked, can be -more absurd, 
than a strong hearty man walking some miles, and 
luring a day’s work, in order to sell u dozen of eggs 
or a chicken, the value ot which would not be equal 
to the labour of conveyiirg it, if he were propt^rly 
employed.*’ Such hubirs, too, are almost sure to 
lead to dissipation, fhe small farmer must have his 
porter and his gin as wi 11 as ifae extensive farmer. 

It is the want of time and opportunity, still more 
than the want of money, that prevents a liirod la- 
boui’er from hdiing it in his power to ape the con- 
duct of his employers. The *circufnitances, too, 
which diblniguidi a farm-servant from a farmer, 
are much belter defined, and more easily appreciated, 
thau those winch distinguish a small fanner firom an 
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< ouage &y«- extensile one. Hie latter are both placel^^^ we 
may use the expression^ ih the same cast;' and 
hence the extravagances ^ the small farmer, though 
equally hurtfal to himself' and hit family with those 
^ or a labourer, are much less an object of animadver- 
sion in the neighbourhood. They clash less with 
popular prejudiceSi and with the received opinions 
of mankind, and there is, therefore, a greater pro- 
bability Off their being more indulged in. 

If these consequences of the introduction of small 
farms, should not become obvious in the lifetime of 
the first occupiers, they would certainly discover 
themselves in that of their successors. Not having 
uiulcTgone the same rigid training with their fathers, 
the habits and prejudices of the two races would be 
essentially difiereot. And the character of the in- 
dustrious labourer, which had predominated in the 
first, would, in the second, give place to that of the 
half employed, petty, farmer. 

Hut, in the second place, it is obvious, that the 
beneficial effects observed to result from the first 
intmduction of small farms, depend almost entirely 
on the occiq-)iers of these farms or })atclies of ground, 
leaving it in their power to employ themselves at 
other noilv \\hen their labour is not necessary at 
home Now, with a generally extended cottage sys- 
tem, this could not be the case. Where all the 
farms are small, none would require ilio labour of 
extra hands, nor would they afford^, their own pos- 
sessors constant employment, except, perlmpSj dur- 
ing seedtime and harvest. Nor is it to be imagined, 
that the leisure of a poor cottager, thus situated, 
should have anything in common with the leisure of 
an extensive farmer or capitalist. The cottager i.s 
inactive, not because ho has already realized an 
ample fund to support him in a state of com- 
fortable iiule|;)cndcnce, but he is inactive be- 
cause no exertions can better his fortune, and be- 
cause there is no doniaiid for his labour. No man, 
it should be recollected, loves cither exertion or in- 
dustry for their own sakes. All have some end in 
view, sonic object to effect, and the accomplishment of 
wliich is to compensate for the toils and privations to 
which they may at present submit. Buta small farmer 
is almost entirely cut ofi' from all hope of rising in so- 
ciety. No pen;on possessed of capital would ever 
think of embarking in such a hopeless concern ; and 
after supporting a family, no small farmer, originally 
without capita], would ever be able to acciimuluie 
any. As it is impossible for him to escape from po- 
verty, the cottager, naturally, becomes indolent, 
careless, and relaxed in his habits. His opinions of 
what is necessary to his comfortable subsiscence be- 
come degraded ; and he ultimately sinks into a state 
of apathy, and of sluggish and stupid indiilcrence. 

KflVasntLlic TluLtsucUis really the state of society in e very 

Cottage sjs- country in which landed properly is divided into 

innV" minute portions, is abundantly certain. But we 
have no occasion to go from home to seek for an 
exemplification of its efiects. We have only to turn 
to Ireland. , The cottage system has tliere been sub- 
mitted to the test of experiment, and it js proper 
that the result should be generally known. 

In our inquiry into the princinle^ of the corn laws, 
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w6 Iti^imdeavcmred to show how the granting of Cottaj^eSys- 
high bounties on the exportation of corn fromTlrc- 
land, in 17B0 aod contributed to the extension 
of tillage, and to the breaking up of the pasture 
grounds in that kingdom. But the want of capital, 
and the consequent impossibility of procuring tenants 
capable of taking large farms, obliged the proprie- 
tors to divide their lands into sinaJl portions. Large 
tracts of old grass land were ploughed up, and let 
in farms of from ten to twenty acres : and in this 
way the stimulus, intended to act as an incitement 
to agricultural improvement, has had a much more 
powerful effect in causing the subdivision of farms, 
and in increasing tlie merely agricultural population 
of the country. 

Mr Newciiham’s authority is decisive as to. this 
fact. Large farms,*’ he informs us, “ of from 500 
to 1.500 and ^3 000 acres, once so common in Ire- 
land, hold actually no sort of' proportion to farms of 
from 10 to .SO or 40 acres. In the county of Down, 

Mr Dubordicu says, that farms run from 20 to 40, 

.50, and in some instances as far as 100 acres. Such 
is the case in most other parts of Ireland. For se- 
veral years past the landlords oi’ that county have 
been much in the liabit of letting their lands in small 
divisions, ' Besides this, the ooifer system, or the 
giving a certain quantity of land as an equivalent 
for w'ages, prevails throughout most parts of Ireland. 

In fact, up^Juards of / on r -fifths of the Irish people are 
subsisted chiefly on the produce of the land 'which they 
hold/* {Incjuif y into the Populationof Ireland, p. 270 ) 

Every part of Mr Wakelit*ld*s valuable work on 
Ireland, abounds with interesiing information re- 
specting the effects ])roduced by this minute division 
of landed property. Our limits, however, will only 
permit our extracting the following passages. 

When noticing the state of landed property in 
the county of Kerry, Mr Wakefield observes ; Few 
persons here occupy such a quantity of land as to 
oblige them to employ a labourer ; it is not, there- 
fore, customary for people to go from their own 
homes to work, and, indeed, none but those who 
have taken very dear farms, and experience the nc*- 
ccssity of procuring a little ready money, ever think 
of it. This system, considered in a public point of 
view, strikes me as being exceedingly injurious. A 
Country occupied by inhabitants whose ambition is 
so limited, that they have no desire toi^nsh their in- 
dustry beyond that jndqlent exertion which procures 
them the bore necessaries of life, must remain with- 
out improvement. Such {>eople cannot he said to 
live, but to exist ; to supply their animal wants is 
the chief object of their labour, and if lliey can raise 
money enougli, by the sale of butter and pigs, to pay 
their rent, all their cure and anxiety is ended. 'The 
existence, however, of these wretched beings, de- 
pends entirely on the season ; for if their potutoe 
crop fails, they are in danger of being starved. Tin's 
mode of life, instead of elevating the moral faculties 
in the slightest degree, tends only to depress and 
degrade them. It becomes the parent of idleness, the 
worst evil that canafHict human nature, and that habit, 
if it spreads or becomes general, must lead to nation- 
al povei ty, and even want, with its concomitants, vice 
and misery.’* (Account of Ireland, ^'"ol. I. p. 2fi2.) 



Syv In Fermanagh,”* says he, whethef^%^Wi«B» 
from habit, of a natural propensity to indolence, the 
^ people do riot rise until a late hour in the morning, 
and the cows are not milked till noon. There be- 
ing but a poor market for the produce of the earth, 
Utllc encouraf^enwnt is ajfordcd to industry ^ they there- 
fore seldom think of turning their time to the best 
advantage.’* {Accmint of Iirland^ VoL II. p. 745,) 

In his chapter on rural economy, Mr Wakefield 
makes the following general observations: The 

Irish cotter’s only anxiety ia, that the butter and 
the pig sold, nna the labour given to his landlord, 
may be equal in value to the payment which he has 
to make. When satisfied on this head, his mind is 
at rest ; lie has no further wants, and neither he nor 
bis family consider labour as of any importance to 
their happiness. His potatoes are Icll in the ground 
till the cornmoncemeiit of frost makes him apprehend 
that his food may be locked up in the earth ; 
and though very great inconvenience has been occa- 
sioned by this negligence, the repeated experiment 
of the bad result arising from it, has not yet been 
able to induce the peasuntrj’ of Ireland to udqjt a 
better method. It is very common to hear persons 
of higher rank observe, when a very early frost takes 
place, that ‘ it is a fortunate event, as it will oblige 
the poor to dig up their potatoes (for the rooitavd 
the cVJ.trtATon of the soil arc here synonymous cx- 
pressionsf and of course they will be saved before a 
severer one sets in.** (Account cf Ireland^ Vol. I. p. 
517 and 583.) 

It is not necessary to quote authorities to prove 
the miserable state of the hovels, in which the cot- 
tagers reside. Notwithstanding his prejudices in 
favour of the slate of society in Ireland, Mr Newen* 
ham admits, ** that a bedstead is a luxury which a 
gteat majority of the Irish labouring poor are stran- 
gers to. And as for clocks, warming-pans, frying- 
pans, tcu-kettlcs, cops and saucers, &c. &c. which 
wc find in every cottage here, I believe it is un- 
necessary to say, that they never constitute a part of 
the poor Irishman’s furniture.” (Infjniry respecting the 
Population of Ireland^ p. 280.) 

We shall close these statements with an important 
('Xtract from Mr Curwen’s late work on Ireland. 
This experienced agriculturist travelled through the 
greater part of it in 1813; and after having carefully 
inquired into the condition of the smell farmers and 
cottagers, gives the result ofhis investigation, in the 
following terms : ** The size of farms, from 1 5 to .30 
acres, would give an average of about 22 or 23 
acres to inch. Portions of these are again subset 
to cotters, whose rents are paid by labour done for 
the tenants ; from whom they sometimes receive milk 
nnd some other necessaries. These running accounts 
are an endless source of dissatisfaction, of dispute, 
and of contCDlion at the quarter-sessions. In some 
of the more populous parts of Ireland^ (here \snp^ 
pos('(h>to be an inhabitant for every aerc^ tvlhtfe (he 
cultivation qf the soil, as now practised, does mt 
afford emfioymnit for a third of that population. In 
the north, where the linen trade has been establish- 
ed, tlie lower classes are weavers, which gives them 
a great superiority over the southern districts. The 
labour on the highways and great roads, for which 
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for a portion of the year, a great source of 
employment. 

The minute aifodivislon of lands among these 
occupants is attended with many serious evils. 'I'he 
rents of these small sublet parcels become so liigh ' ' 

to the actual cultivators, as to preclude all profita- 
ble returns from their labour. It affords too great 
a facility to marriage. 'IIjc population becomes 
increased beyond the capital of the country employ- 
ed in husbandry, and the supernumerary individuals 
arc compelled to subsist on tlic ^produce of others* 
labour, to which they have no power of contributing. 

The aggregate number of horses is greater than 
would be required, if tlm estates were distributed in- 
to modcnitely sized farms ; while the want of farm- 
ing buildings, besides other disadvantages, prevents 
the accumulation of manure. 

“ I'lic labourers, with few exceptions, are all 
married. The farmers have no hired servants, ol' 
cither sex, residing in their dwellings ; this is nnotlicr 
serious evil arising out of small farms, Ireland, ohich 
in extent is nearly equal to one hall' of Great Britain, 
does not probably employ one tentli of the agricul- 
tural servants. 

“ The buildings on every farm being erected at 
the oxpence of the tenant, are necessarily on the 
most limited scale, seldom more than a cabin, and 
this inHufficient for the children of the fanidy be- 
yond their earliest days. As the children grow up, 
they are compelled to seek another establishment Ibr 
themselves, and to hazard every consequence that 
may ensue. Alternative they have none. The in- 
terests of all parties suffer, and it would be for the 
advantage of the whole community to promote a 
radical reform of the present disreputable system.” 

Such are the ruinous effects produced by the j. oi’ lU* 
small fanning system 1 And such too, with some Dimskih of ji 
few exceptions, would be the ettects of having 
country parcelled out into small freehold proper- 
TIES, A few words will be sufficient to show thelics. 
similanty of the cases. 

First of all, it is obvious, that, in a count jy di- 
vided into small properties, the division of labour 
would be quite as inapplicable, as in a country oc- 
cupied by small farmers. 'fhe proprietor of ten, 
twenty, or fifty acres, can as little afford to keep 
ploughmen, hedgers, thrashers, &c. os the person 
who holds them on lease. But whatever may be 
the capital of the occupier of a small farm, its size 
w'ill not admit of its being farmcil in such a maimer 
as to yield the largest quantity of produce, with the 
least possible expenditure of lobriur. 

Until very lately, it might have been contended, 
that, in a country occupied entirely by pi^oprietors, 
raw produce would he sold at a cheaper rate than 
in one occupied by farmers, who, in addition to the 
expence of labour, would be also burdened with 
payment of rent. This, however, is not really the 
case. The price of raw produce, as well as of ma- 
nufactured commodities, is regulated solely by the 
quantity of labour necessary to its production. Jlent, 
it has been demonstrated, does not enter into price. 

Corn is not high because a rent is paid, but a real 
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CottagcSys. 19 p^^id because corn is high ; and Mr Maltjjjil has 
justly observed, that no reduction would take.p3^e 
in the price of com, although landlords should fore- 
go the whoTe of their rent. Such a measure would 
only enable some farmers to hve like gentlemen, 
* but would not diminish the quantity of labour neces- 
sary to raise raw produce, on tlie least productive 
land in cultivation. 

Although, therefore, it cannot he doubted^ that 
the condition of the greater part of tlie omipicrs 
qfland^ in a country divided into small proprietor- 
sUipsi, would, on the whole, be preferable to their 
condition in a country divided into small fartTus, it 
is certain tliat the condition of every other class in 
society would be the same in both cases. The price 
of the produce raised by the small farmer and pro- 
prietor would be equally high. Neither of them 
would be able to bring their corn and cattle to mar- 
ket on the same reasonable terms as an extensive 
fanner. The profits of stock would, therefore, be 
rendered less than they would be in a country where 
agriculturists are enabled to adopt every expe- 
dient, by which labour can be saved, or rendered 
more elficicnt ; and hence the power of the whole 
society to accumulate wealtli and riches, would be 
propoi'tionably diminished. 

In the second place, small properties ns vveil as 
small farms, Iiave a strong tendency to increase tlie 
agricultural population of a country, in a ratio far 
exceeding the demand. A propeity of forty or fif- 
ty acres of good land, might support a single family 
in tolerably easy circumstances ; but wliut is to be- 
come of their children ? No country, it will be re- 
membered, which is divided into small occupancies, 
can evi r furnibh a sufficient surplus produce, after 
satisfying tlic wants of the cultivators, to maintain a 
numerous body of merchants, manufacturers, handi- 
craftsmen, \rc. There can therefore be no demand 
for the surplus population, which an agricultural 
society is always producing; and the division of 
the paternal property is the only way in which fa- 
milies can be provided fur. This, however, is only 
making bad worse. Forty or fifty acres of property 
are not incapable of pretty good cultivation ; but 
twenty or twenty -five, and still more ten or twelve 
acres, imtsl be ill cultivated. But in an essentially 
agricultural country, such, for example, as France, 
where the right of pnmojrenitnre is in a great niea- 
suie unknown, and w^ierc landed properties are 
usually divided in equal portions iimong all the cliil- 
dreu, or at least among all the &ons of a family, pro- 
periics will very soon be reduced even below icn 
acres. They must, in fact, be perpetually lessen- 
ing, until, to use the words of Mr Young, when 
pointing out the pernicious effects of tins system in 
France, ** you arrive at the limit, beyond which the 
earth, cultivate it as you please, will feed no more 
mouths ; yet those simple manners, which instigate 
to marriage, still continue r-^-what then is the con- 
sequence, but the most dreadful imaginable! By 
persevering in ^his system, you soon would exceed 
the popuiousnOss of* China, where the putrid car- 
cases of dogs, cats, rats, and every species of filth 
and vermin, are sought with avidity, to sustain the 
life of wretches who were born only to be starved. 
Small properties much divided prove the greatest 



so un^ ;jOf misery that can possibly he cuhcoivcd;t.'oiUf,;e Sy^- 
aml this has operated to such an extent and dc'^rcc 
in France) that a law iindoubledly ought to be 
sed, to render all division, below' a certain number 
of arpents, illegal.*' — [Travels in Tiuiicr, Vol. I. 
pp. 413, 414.) 

The condition of the agricultural classes in 
France has been very much ameliorated M’n. c Mr 
Young vi^itcd that kingdom. The abolition of the 
feudal privileges of the nobility and clergy, and of 
the gttbelle, the corvees, and other grievously op- 
pressive and partial imposts and burdens, would of 
themselves have sufficed to render tlu‘ condition of 
the farmers and small proprietors more respectable 
and comfortable. A great part, too, of the proja-n v 
of the church, and of the emigrants, came into iheiV 
luiuls at exLr(‘mely low [irices. By this means small 
pio])erties were augmented, and fresh energy and 
vigour was given to agricultural pursuits. Still, 
however, the too minute division of landed property, 
and the consequent excess of emniry population, 
forms the prime evil in the .social condition of the 
people of France. “ The population of that coun- 
try, ’'says Mr Birkbeck, “ seems to bo arranged thus : 

A town depends for subtisience on the lands imme- 
diately around it. The cultivators individually have 
not much to spare ; because, as their husbandry h a 
sort of gardenings it recjuires a large country popu- 
lation, and has, in proportion, less superfluity of 
produce. Thus is formed a numerous but poor po- 
piilution. 1'he cultivator receives payment of his 
surplus produce in sous, and he expends only sous. 

The tradesman is on a par with the farmer; as they 
receive so they expend ; and thus 50,000 persona 
may inhabit a district, with a town of 10,000 inha- 
bitants in iho centre of it, bartering Uie superfluity 
of the couniry for the arts and manufactures of the 
town. I’oor from generation to generation, aud 
growing continually poorer as they increase in num- 
bers , in llie country, by the division and subdivision 
ql* property ; in the town, by the division and sub- 
division of trades and professions. Such a people^ in- 
stead of proceeding from the necessaries to tfic com- 
fort, oflifcs and then to the luxuries^ as is the ardcr 
of things in England, arc rather retrograde than pro- 
gressive^ Thnc is no advancement in French society ; 
no improvcmcal, nor hope of itf — ( 'Four in France^ 

4th edit. p. 34}.) 

It has been said) that properly in laud is of all Whcthci 
others tlie most active instigator lo severe and in- ^'rojjcriy in 
ccfcsant labour. This, however, is a very doubtful 
proposition. It is true, thut the exertions of the "nai)?.!.” 
proprietor of a little farm arc not paral>zed by any Labour:-' 
apprehensions of his being turned out of liii; posses- 
sion before he has reaped the reward of his labours. 

But, on the other hand, his certainty of a resource, 
bis dependence on the pioduce of a small [>iccc of 
ground from which he cannot be ejected, and which 
will preserve him from absolute want, joined 
impossibility of his rising in the world, have among 
tendency to foster habits of relaxation and indolence. 

A farmer can never calculate with certainty on get- 
ting A renewal of his lease. Unless he has accumu- 
late some capital, be is always exposed to the risk 
of being thrown destitute upon the world ; but it Is 
not so with the small proprietor. lie relies for sup- 
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Kiuij'c Sy». jjort not on capital, but on laud, lie is exempted 
i'roni all cliauce of being turned out of his posses- 
sion ; and cannot, therefore, have the Bame po^er 
ful motive lo accumulate stock as the other. The 
small proprietors and furniers of France, Mr Blrk- 
beck informs us, “ having absolutely no means ot im- 
proving their situation, submit to necessity, and puss 
their hves contcMitedly.” The same is the case in 
Great Briluin. “ Throughout England there is no 
comparison between the case of a day-labourer and 
of 41 little farmer; wc have no people that work so 
hard and fare so ill as the tetter.” (Young’s Tniveh 
in F 7 Y/7/r,", \'ol. I. p. 415 .) And it is an indisputable 
fact, liirit those counties of Scotland, Kinims for ex- 
ample, where proju rt}' is very much divided, are uni- 
formly behind in their agriculture, and are Inrinod 
in a much inferior style to those where estates are 
more extensive. 

It is foreign to the object of this article, to discuss 
the comparative moral and political t'Fccts produced 
by the diviftion of landed property into large aud 
small portions. We shall only observe, that a starv- 
ing population, restricted to a dependence on the 
mere necessaries of lil'e, is not very likely to he im- 
bued with a just Bcnse, either of the dignity or of the 
civil rights of man. An agricultural population, 
spread over a wide extent of country, has no point 
of reunion. Men only feel their own consequence, — 
they can only act in a collective capacity, and with 
vigour and effect, after they have been condensed 
into masses and collected into cities. It is compa- 
ratively enisy to animate the inhabitants of a large 
town with the same spirit, — there is a sympathy in 
their ghidnees and in their sufferings, — the redress 
of an injury done to a single individual, becomes in 
some mea.siire the business of the wlioie. But, with 
agriculturists, the case is different, — they can be 
trampled down piocemeal, — they cannot act collec- 
tively, and must, therefore, submit tlicmselveR witli 
less rewstance to the yoke of the oppressor. Of nil 
the arguments in favour of a minute division of land- 
ed property, that which supjuises it would power- 
fully contribute to I:eep alive u feeling of inanl}^ in- 
dependence, Fccms the most futile and prepoete- 

rrobabK- 31 p]jn for relieving the distres^-cs of the poor, 

cottage system is perhaps the very wors«t that 
can be devised. It should always be borne in mind, 

Sthcinc for that, except in the case of maimed and impotent 

relieving the persons, there can be no poor in any country that 
ought to he relieved, unless the population is posi- 
tively redundant. As long as the supply of labour 
does not exceed the demand, the whole industriou.s 
part of the community may be employed. In such 
a state of society none but the idle and the profli- 
gate can be without work, and the tneans of subsist- 
ence ; and it will not, we presume, bo corueiuled 
thmil^ttages ought to be built for their revlption. 
In all cases, however, where the poverty and dis- 
tioss of the people proceed from a redundancy of 
population,-— and that is the case whenever indus- 
trious persons are unable lo procure wages sufHcient 
to purchase the ordinary necessaries and comforts 
of life, — surd} it would be most absurd to attempt 
to ameliorate their condition, by introducing a 
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syiAM, whicli, whatever miglit be its inrimediate Cetuigc s^y 
eflfews, W'otild lead' lo a still greater redundancy 
of population. Such would, most unquestionably, 
be the effect of the introduction of the cottage 
pystem. A person who gets a lea?fe of a cot- 
tage and a small piece of ground, finds him‘idf in • 
a situation to marry. No longer dependent for 
mere subsistence on the good will of his employers, 
but feeling, if not an incrcuse of w'ealth, at leaft an 
increase of security against w ant, the cottager is na- 
turally stimulated to contract that engagement, into 
wdiich men are otherwise sufficiently prone to enter. 

A cottage could not, indeed, be of any use to a 
single man. Either a wife nr a female eervant 
would be required to superintend its domestic eco- 
nomy ; and us a cottager could not afford the pay- 
ment of wages, it is easy to perceive vvliicli of ifu^ 
two he would prefer. 

No person would think of attempting to relieve 
the pressure and distress occasioned by any sudden 
derangement or revulsion in the affairs of the com- 
mercial world, by proposing the adoption of u cot- 
tage system. Tlie plan of granting cottages has onlv 
been rccoiTimended in cases wlierc a permanent dif- 
flculty has been experienced in the procuring of 
employment. But in every such case the cure is 
worse than the disease. V/Iierc the population 
is redundant, and an industrious man can never 
be long without employment from any other cause, 
it should he our object not to accelerate but to retard 
the rate of its increase, — not to increase but to dimi- 
nish the number of cottages. 

Neither the circumbtance of the general extension cnji.j.r,. 
of the cottage system increasing the price of raw um uonUi 
produce, by its preventing the accumulation of eapi- 
tal and the improvement of machinery, nor its 
dcncy to disseminate a spirit of idleness and of dis* ^ 
sipalion, are Iialf so injurious to the labouring classes, 
as the effect it w^ould have in giving a factitious sti- 
mulus ti* population. All hough it were possible, and 
certainly it is not, immediately to provide for all tlie 
paupers in England, by granting them cottages and 
small pieces of land at a moderate rent, in the course 
of a few years that country w ould be in a still worse 
situation than at present. What would become of 
tlie families of these paupers? If the cottage system 
be once fairly introduced, whore shall it stop ? If it 
\vi\s proper to relieve the distresses of the sires in 
this way, why no! iilso apply it to the case of the 
sons ? The call lor relief would, in the latter cofie^ 
be more pressing than in the former, inasmuch ’las 
the population would have become mdre superabun- 
dant. It would then be impossible to retrace our 
steps. A fresh allotment of cottages would have to 
take place, and a fresh stimulus would again be ap- 
plied lo population. In this way the cottage system 
would at length overspread the whole country. 

“ The principle of gravitation,” says Mr Ricardo, 
when speaking of the poor laws, and it is still more 
applicable to the scheme for granting cotttiges, is 
not more certain than the tendency of such a system 
to diaiigc wealth and power (nto misery and weak- 
ness ; to call aw’ay the exertion of labour from every 
object except that of providing mere subsistence ; 
to confound ail intellectual distinction ; to busy the 
mind continually in supplying the body’s wants ; un- *" 
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S)' ■ til at lust all classes ehould be intecled w™|,;tlie raised at a comparatively small expence. And Cf ttage Sys- 
plague of universal povtTt)^” vvages, being no longer regulated by the co'^t of^ 

Not\^ithstanding the extraordinary advances which wheat, I)eef, Ac., but of potatoes, a species of food 
tJrt'ut Britain made in the interval between 1788 raised at the least possible expence, they would sink 
and 1812 in the accuinulntion of wealth and capital, to the veiy lowest point. 

and notwithstanding we we re then able to engross From the fact of manufactured commodities always 
almost the whole commerce of the world ; yet, even falling, and raw produce always rising (JSec Prinrivlcs 
then, and when the plan of g'ving cottages to the of Corn Law) with the progress of society, suen ti 
poor was but very partially adopted, the supply of disproportion in their relative value is at length creat- 
laboiirertr increased tiiiicli faster than the demand for ed, that, in those countries where labourers are chiefl}" 
their exertions, and their real wages consequently supported on corn, beef, &c., and where wages must of 
declined. Now, when such is the indisputable fact, course be mainly reguialed by ilieir price, they are 
w’oiild it not be the extreme of folly» especially in able, by sacrificing a small portion of tbeir food, to 
the present situation of the country, to hold out any provide liberally for all their other wants. But where 
extraordinary inducements to the increase of the po- the potatoe forms the ordinary food of the lower elas- 
puhition : If the exi.^ting inducen:ents to marry were £0S, the operation of this principle is scarcely percop- 
.sulficiently powerful to cause too great a supply of la- tible. Potatoes, it is true, as well as corn, rise in 
hourers to bo brought into the market, even when real value as societ}^ advances, and as it becomes 
there aii unusual demand for them, it would be necessary to have recourse to poorer soils for their 
most imwise to endeavour to strengthen those in- cultivation ; but, umlcr any circumstances, the. quan- 
iluccnicnts at any time, and especially after the un- tity of labour required to produce as many potatoes 
usual demand bad subsided. os will feed a workman, bears but a small proportion 

'I'he fact of the cottage system having a tcndenc}' to the labour necessary to produce corp or butcher 
to give a factitious stimulus to population, and hence meat for the same purpose. In a comparative point 
to cause a reduction of the real wages of labour, is of view, therefore, very little additional command 
of itself enough to satisfy every unprejudiced in- over manufactured commodities could be gained by 
quirer of the pernicious effects it must have on the a labourer diminishing his consumption of potatoes; 
rf)ruiilian of the lower classes. But its bad effects and hence the present coriSition of the inhabitants of 
ould not stop iIkhv. After landed prewberty had been a country chiefly supported by that root, is not only 
ilivided into ininuio portions, and after [)opuIation much worse than it would he were they supported on 
had begun to press against the limits of subsistence, some more expensive food, but their future prospects 
cottagers, in order to preserve their faniilies from are rendered still more gloomy and discouraging, 
want, would have recourse to those crops which It would not be an easy task to enumerate all the 
yield the greatest quantity of food from the smallest evils to which a country is exposed, w^heri the real 
extcMit of ground. An extensive fanner cultivates wages of labour are reduced extremely low, or when 
those cropb only, which exchange for the greatest they are regul.itod by the price of the cheapest spe- 
(juaiU'ty of mone}^ or, what is the ^anIe thing, of cie.s of food ; but they are unquestionably of the 
other commodities necessary to his wants and com- nio^t appalling description. When wealth is nccu- 
foirs. W ith the small funner, Iiowever, the case is mulaied in a country, the more opulent and middle 
dlffeivnt. He too would wish to raifee that species classes, and even the lower orders, consume con- 
of ])ro(luce which would have the greatest ex- siderably more than the mere necessaries of life, 
changeable value ; but the necessities of tliose de- In a season of scarcity, this consumption being di- 
pending on him for support must first be provided minlshecl. the effect is the same os if an additional 
for. A cottager, with five, ten, or fifteen, acres of supply of provisions were imported from abroad, 
land, could not possibly support himself and a fa- But wJien the mass of the population is already dr- 
indy on wheatLMi bread and butcher meat. He pendent on mere necessaries for their support, the\ 
would be forced to betake liimself to some less ex- cannot diminish their consumption. In a nation 
pensive fare, — to relinquish first one enjoyment and thus circum.^fanced, individual consumption must 
then another, — and from one step 10 another, ac- remain iiearly the same, and a deficient crop is sure 
cording as the increase of population increased the to entail disea.se, famine, and death, on a considera- 
competition fdr cottages, potatoes w ould at Icngtli hie portion of the comimmity. This is no very 
constitute his only food. alluring prospect held out by the cottage system. 

Although tlie real price of labour fluctuates with hut it wTiuld be fully realized. In a country abound- 
every fluctuation of the demand and supply, it i^, ing in capital and manufactures, when a bad harvest 
like every other commodity, possessed of excliangc- happens, these arc exported, and corn is brought 
able value, ultimately regulated by the expence of home from every quarter of the world. But what 
production. Where labourers co.isider neat coU superfluous produce could a nation of cottagers, or, 
tages, comfortable clothes, bread and beef, tea, &c., rather wc should say, of paupers, have to dispose 
as necessary to their comfortable or decent subsist- off? Millions die in China and Ilindostan w-henever 
ence, and where, unless they liave a prospect of there is any serious deficit in the rice crop. The 
being able to command these enjoyments they are extremity of want is felt in Ireland when die pota- 
less inclined to marry, — the wages of labour arc toe is not ordinarily productive ; and the sole rea» 
necessarily high. But, under the cottage system, son why famines are not as frequent there as in 
wugc!< would not merely experience a temporary de- China, i.s because tho cottage system is not yet uni- 
prcs.'-ion from an excessive supply, but they would versally introduced, and because some capitalists arc 
he permanently reduced. Workmen would then be still to be found in that country. (s. 
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r .uol^ Ma‘ oisCE the period when the cotton manufacture was 

^Nifacturr. treated of in tljc Encycluptvdia^ its impoi‘tance to the 
counlrv has inueii mcreused. An immense capitnl has 
boon invested in it ; and, in consequence of die pro* 
press which Ims been made in the perfecting ol its me- 
chanical processes, an extraordinary increase of its 
products Inis been obtained. These circunistunces im- 
part a fresh interest to the subject ; and we, therefore, 
propose to give tile article anew ; arranging it in the 
form of a historical view of the rise and progresfi and 
present state of the Cotton Manufacture in the differ- 
ent countries w Iiere it is carried on, and embodying in 
the narrative an account of the various mechanical 
inventions to which it has given rise. 

Cotttm Ma- The cotton manufocture had its origin in the East, 
where the cotton plant is indigenous, and where the 
climate renders a light and absorbent fabric a suit- 
able clothing for the people. It has in consequence 
been long established everywhere over that quarter 
of the world, though it is only in India that it is 
carried on extensively, with a view to furcis;n ex- 
change. 

Arrian mentions cotton cloth among the commo- 
dities which the Romans brought from India: but 
from the use which that people made of the bath, 
woollen was tlic general wear, and, therefore, the 
quantity of cotton goods imported by them was not 
considerable. Dr llobertson remarks, that the dif- 
ference between the cargoes imported from India, 
in ancient and in modern times, appears to have 
arisen, not from any diversity in the nature of the 
commodities prepared for sale in tliat country, but 
from variety in the tastes or in the wants of the na- 
tions with which they trade. 

The implements made use of in the cotton manu- 
facture of India are of so rude and simple a con- 
struction, that they are evidently the invention of a 
very early peri^. It is probable that tht 7 existed, as 
we now find them, before the people of that country 
w^ere divided into casts; for the continuing of a par- 
ticular employment in the same family, which seems 
to belong to that artificial construction of society, 
while it had the effect to transmit unimpaired the 
);now'ledgc already acquired in the nit, puts a stop to 
further progress. 

There is, indeed, no law in the Hindoo code 
which prescribes a division of employment within 
cast, but it is the invariable practice, that the pro- 
fession or occupation which the father has followed, 
shall be pursued by the son. 

From the perpetuated course of training t Awhich 
this gives rise, is obtained that dexterity which 
each individual, in his particular employment, pos- 
^lObses beyond w hat is to be found elsewhere ; but 
luuleviating adherence to established practice pie- 
cl lilies all developemeut of talent, and reduces 
man to the condition of a machine. Any improve- 


ment in the art, while the hunuui mivul remains thus Cotton Mh- 
locked up, appears impossihie. Jt is, however, the nutdciurc. 
Opinion of Mr Hickards, wi’o so ably advocated the 
interests of llie natives of India, m the discussions in 
Parliament on the renewal of the Company’s char- 
ter, that, latterly, this form of society, uiUi all its 
peculiar habits and restrarnt^, has been lidd together 
chiefly by the oppression of the tihcal exactions, the 
(vant of a free trade, and the consequent universal po- 
verty of the people, which prevents any expansion of 
their faculties: : and, in support ul' this opinion, he 
refers to what the Hindoo population of Calcutta 
and Bombay have achieved' in the pursuits of com- 
merce, within a very recent period. 

'1 lie whole implements used by the Indians in the 
different processes of the cotton manufacture, from 
the cleaning of the wool to the converting of it into 
the finest muslin, may be purchased for Uie value of 
a few shillings. With the exception of tlieir loom, 
there exists among them no manufacturing instru- 
ment that can bear the name of a macliine, nur is 
there any trace of the Hindoos having ever display- 
ed any mechanical ingenuity. They spin their 
yarn upon the distaff*; and yet with all ilic advan- 
tages whicli we ilerive from machinery, we have 
never been able to equal, either in fineness or qua- 
lity, the yarn which they produce by means of this 
primitive instrument. The loom upon which their 
cloth is woven, is composed of a few sticks or reeds, 
which the .weaver, carrying them about with him, 
puts up in the fields, under the shade ot a tree, 
digging a hole large enough to coiituin his legs 
and the lower port of the “ geer,” the balances of 
which he fastens to some convenient branch over 
his head. Two loops undcrncuth the geer, in which 
he inserts his great toes, serve us treadles, and 
the shuitle, formed like a large netting- needle, 
but of a length somcwliat exceeding the breadth of 
the cloth, he employs also as “ batton,” using it al- 
ternately to draw through the weft and strike it up. 

The loom has no beam ; the warp is iuid out upon 
the ground, the whole length of the piece of cloth. 

On this account tlie weavers live entirely in villages, 
as they could not, if shut up in towns, work in this 
manner. Forbes says, the weavers’ houses are 
mostly near the shade of tamarind and mango trees, 
under which, at sunrise, tliey fix their looms and 
weave a variety of very fine clotiis.*— (Forbes’s 
Oriental Memoirs . ) The reed is the only part of the 
weaving a]q)artiis, which approaches in perfectness 
of construction to the instrameuts we use. Upon 
this rude machine, woiked in the way we Imve men- 
tioned, the Indians produce those muslins, which 
have long been such objects of curiosity, from the 
exquisite beauty and fineness of their texture. 

From the superiority of these goodb, and from 
their being said to retain their appearance longer 
than European muslins, it has been erroneously 
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Cotton Ma- supposed that Ilje cotton of which they are foadc 
aufaemre. ]§ better quality than any known to tho Eu- 
ropean aianufacturer. This is a mistake ; tiicy have 
no cotton ip India of a quality equal to the best 
Sea /.s7a/<rf'; and the excellence which their mus- 
lins possess, is to be ascribed wholly to the skiHui 
tact of the w'orkmon in the procet'Ses of spinning 
and weaving. The well managed use of the tinger 
and thumb of the Indian spinner, patiently and care- 
fully applied in the formation of the thread, and the 
moisture at the same time communicated to it, have 
the eflect of incorporating tlie fibres of the cotton 
more perfectly than can be accomplished by our ma- 
chines. While in llic weaving process, the Indian, 
to be able to manage his ill-constructed loom, even in 
the production of ordinary fahrict', is obliged to ac- 
quire such dexterity and sleight of hand, that it is not 
surprising, ii’, out of the multitude trained in tliis 
inann(‘r, a few should be found capable of producing 
those umslins said tc be of such fineness, that, when 
spread upon the grass, they appear like the gossa- 
mer's we!). 

15ut how dearly is this excellence of art purchased 
by the sacrilice of the better faculties of man ! 

I low diflerent is the effect produced by this branch 
of industry, upon the people and circumstances 
of India, from that produced by it upon the peo- 
ple and circumstances of England. This rnanu- 
i' eture, though probably carried on in India to 
its present extent, ft»r some thousand years, has 
given birth to no inventions, — to nothing which 
could contribute to the means of procuring en- 
joyment, — to nothing calculated to improve man’s 
condition or to enlarge the sphere ot his ho[)piness. 
In England it 1ms existed for only fidy years, and 
in that short time has given rise to some of the hap- 
])iest ell’orts of ingenuity. It has been of incal- 
culable use in promoting mechanical skill, and in 
improving the power of execution in our artirans; 
and the demand for additional mechanical power, 
created by the extension of its processes, has led to 
the perfecting of the steam-engine, the most succcsb- 
lul attempt which man has ever made to bend the 
properties of matter to hi^j will. How many roads, 
canals, and budges, has the circulation of its 
prodiicts brouglit into existence, and how* many new 
markets of every filing the soil can supply, has it been 
the cause of establishing througliout the country ! 

In India, this manufucture not only has no eifect, 
in improving the condition of the people, but 
does not appear oven to afford to tliuse engaged 
in it, the means of accumulating the capital ne- 
cessary to Its own existence ; for the funds which 
keep this branch of industry in motion, in place 
of being supplied from the stock of the master 
manufacturer, are advanced by the purchaser of the 
goods. 

Thus, in the case of tlie East India Company's 
investments, the funds which are to enable the ma- 
nufacturer to produce the goods, are advanced by 
the Company's commercial Ucsident, a person ap- 
pointed to take charge of this part of the business. 
To assist this officer lb his duties, he has under him 
a number of European servants of the Compar.y, 
and an establishment of native clerks, and of people 
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termed peons, whose business is to watch and con- Cotton Ma^ 
trol tlie weavers. nufaclure. 

I'he Resident, when he has to provide an in vest- 
men r, enters inlo contracts for the goods, cither with 
the native merchants. acting a.s brokers, or with the 
master njanufacHirers or headsmen, and these par- 
ties make subsidiary engugLMiienta with the wea- 
vers. The Resident then advancc.s money for 
carrying on the work, to the chief contractors, 
who distribute it to the different classes of work- 
men, and are responsible for the delivery of the 
manufactured goods into the Company’s warehouse, 
in the state stipulated in the coiumci. The com- 
mercial Resident never interferes with the ar- 
rangements or operations of the etjniraeror'>, ex- 
cept when ^omplaints are made of de lay or fraud, 
anting * 11 * 00 ) the interferenee of other brokcTs or con- 
tractoijj acting for other parties than the Company ; 
and then a host of peons is sent forth by him to 
intimidate, and if necessary to coerce ihe weavers. 

The KesidtMit, when not engaged in providing 
goods for tlie Company’s investment, is authorized 
to eniploy the weavers on hia own account. This 
greatly increases his inffuence over .these people, 
who having him constantly among them, as head of 
the little colony, and being unable at any time to 
move a step without his advances, feel themselves in 
a state of such entire dependence upon him, that al- 
though the brokers who make contracts for the Por- 
tuguese and others arc generally willing to give 
higher prices than those which he arbitrarily fixes, 
the weavers, however they may be disposed to elude 
his orders, or to outwit him in bis operations; never 
venture openly to dispute his will. Various laws 
and regulations have been enacted, to protect these 
poor people in their transactions w'ith the Company's 
agents ; but where the sovereign is the chief trader, 
and a party in the cause, the impartial adiiiiiiiblration 
of justice is not to be looked for. The very fine 
muslins are manufactured at Dacca, in the district 
around wliich the best cotton is produced. But those 
fabrics, of such exquisite fineness as to have been 
poetically compared to “ webs of woven wind," are 
considered more as articles of curiosity than of 
trade, und their use is confined almost exclusively 
to the families of the potentates and princes of tlie 
country, who kecj) agents in this place to superin- 
tend the workii.en employed in their manufacture- 

Common muslins are made in every village thruugli- 
oui the Peninsula. Orine aays, that ‘‘ when not 
near the high road, or a principal town, it ddlicuit 
to find a village in wdiich every man, woman, and 
child is iiot employed in making a piece of cloth.’* 

( Hhlorkal FrugmerUs of the Mogul Empire^ by Ro- 
bert Orme.) 

The long cloths and fine pullicats are made chiefly 
within the presidency of Madras, the coarse piece- 
goods and pullicats ut Surat ; tfie finest culicoi-s at 
Maaulipatani, and table-cloths of a superior quaoty 
at Patna. I3ut every district varies from the rest 
in the natui c of some of its productions, as may be 
seen from the diflerent denominations of cotton goods ^ 
to be found in evtry investment corning from ii:cUa« 

An apfirchension has been expressed, that the in- 
habitants of India, in possession of the raw material, 

3 D 
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Cotton Mft- may obtain a knowledge of our machinery, and by 
n^BctM c. combining with iu peculiar advantages their cheaper 
labour and superior manual dexterity, be enabled to 
undersell ua to such a degree, as to ruin and put an 
end to our manufacture, i^ui in the state of the 
people of India, there are circumstances which ren- 
der this impossible, without a change being first 
produced upon their moral condition, their institu- 
tions, and habits. The training which makes the 
Indian, with such imperfect tools, able to perform 
his work so well, discpuilifies him from doing it in 
any other way, or with otlier implements than those 
to which he has bt on familiarized from his infancy. 
Besides, the uncertainly of success, and tlic length of 
time; which it would take to try the experiment, ore 
sufficient securities against the attempt being made. 

Meantime, however, a revolution has been taking 
place in the trade hi twecn India and this coun- 
try ; and indeed between India and all the coun- 
tries on this side of the Cape of Good Hope. 
The Introduction of machinery so extensively into 
our process* s, has enabled us to reduce the price 
of our manufactures so much, that we now not 
only maintain a successful competition with the 
India goods, in markets formerly supplied exclu- 
sively with them, but we export cotton goods to 
India itself. 

When we first got possession of that country, our 
investments home were principally (in point of value, 
almost entirely) composed of manufactured produce ; 
they are now in a very great proportion made up of 
the produce of tlio soil, as indigo, cotton noul, raw 
silk, saltpetre, &c, Should this continue to be 
the case, and from the circunistnnccs which have 
been stated, there is cvei'y ground for believing that 
it will, — Iiow severe must its effects be u])on the 
crowded population of a country, which in all ages 
has been a great manufacturing and exporting com- 
munity I 

Cotton Mu- The cotton manufacture of China is of im- 


mifucturc 
of China. 


mense amount, and carried on almost entirely for 
home consumption. But its origin is not of the 
same remote date us that of India, indeed, the 


lutpness of its rise, and the slowness of its progress 
in a situation so fivourablo, ap|icar extraordinary. 
In the accounts of the revenues and of the arts of 


China, durin^the period of the celebrated dynasty 
which commenced about 1100 years before the 
Christian era, and lasted for some centuries, no 
mention is made of tlic cotton or of any thing 
connected with cotton ; * nor indeed is there any no- 
tice of cotton in these records, until about 200 
years bcfoie the Christian era; from which period 
to the sixth century, the cotton cloth, tluil was either 
paid in tribute, or offered in presen is, to the empe- 
rors, is always mentioned us a thing rare and pre- 
cious* The annals record, as a singular circum- 
stance, the emperor Ou-ti, who mounted the tlirono 
m 502, having had a robe of cotton. ^In the 
seventh century, we find the cotton plant mention- 
ed, but us being confined to gardens, and the poems 
4 ^and romances of thut period aj‘c occupied in cele- 


bi^ng the beauty of its flowers. From these circum- Cotton Mi* 
etances we may venture to say, that there could have 
been no manufacture of the article in the country at 
that time; which appears the roora^^urprising, as 
cotton cloths were highly prized at Cburt, and arc 
always noticed amon^ the offerings made to the em- 
perors by the ambassadors of foreign princes. It 
was in the eleventh century that the cotton plant 
was first removed from the gardens to the fields, 
and became an object ol' ^oomnion cuhurc ; and 
it is not until this period that we can date the 
commencement of the manufacture. ISo slow and 
bai.kward sometimes are nations, lar advanced in 
other respects, in prosecuting objects, considered af- 
terwards by them as indispensable to their comforts. 

And how extraordinary is tliis, in the case of the 
Chinese, a people possessed of so much ingenuity, 
and known to be so much awake to every thing con- 
nected with self interest. 

The cotton tree was introduced into Cliiiiu nt tlie 
time of the conquest of that country by the Mogul 
Tartars, in the year 1280; after which period every en- 
couragement was given by government to the cul- 
ture and muruifucture of cotton. But there were 
considerable difficulties to be encountered in the 
prejudices of the people, and in the opposilion of 
those engaged in the manufacture of woollen and 
linen ; and it was not untd the year hS()8, that these 
obstacles wore aitogctlier surmounted* After that 
date the progress oi‘ the cotton uuinuiUctnrc was 
rapid, and now, nine-tenths of the population of that 
immense empire are clothed in its fabrics. Ail the 
cotton cloth used by the Chinese for garments is 
coloured, white being the dress employed for mourn- 
ing, and never worn but on that occasion. 

Almost tile only cotton goods exported from 
China are nankeens, and a few cliintzes. Burrow 
mentions, tliat the cotton from which the former ar- 
ticle is made, when cultivated in the southtM-n pro- 
vinces, is said, IVoiii the greater heat, to lose its pe- 
culiar yellow tint, in the course of two or three years. 

But this Mr Burrow thinks cannot be the case, having 
hiniseli', he bays, ruist.il the rumkeen cotton at the 
Cape of (jood Ilojie, and fonitd the third year’s crop 
of as full and rich a tint ixa the lie staleb the 

production ol’all the fabric*; of the C’fiinese manulac- 
ture at the time he visited the country in to be 
stationary, uUributing this to the want of proper en- 
couragement from tile government, and to the rigid 
adherence of the poo}>lii to ancient usage. But to 
keep a manufacture in a progressive state, there 
must, be a progressive demand for its products ; and 
the Chinese manufacturers having no means of dis- 
posing of any surplus quantity, must sliape the sup- 
ply to the wants of their own consumption. It 
is said by travellers who have obtained access 
to that country, that the people show a great de- 
sire for articles of British manufacture. How 
valuable then would the establishment of a fr^ in- 
tercourse be to both countries, and how conducive, 
probably, to the increase of the productions of both ^ 

The Chinese, over and above the cotton wool 


Dll Cotonnier ci de sa Culturey par Lastcyrie. 8vo. Paris, 1808* 
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Cotton Mr- they raise at home for their inanufacrare* ifli^rt 
Bufa ct^e. ]are;ely from India. This intcrcourRen coinme^ed 
ftbnut 40 jeArR ago. A , famine, which happened in 
China abouH^at period, induced the government 
to direct, byim imperial edicts that a greater pro- 
portion of the land should be thrown into the culti- 
vation of grain. Since then, the importation from 
India has been considerable, although constituting 
but a small port of what is consumed in their ma- 
nufaclure. Small, however, as they consider it, 
its .iinount has been nearly equal to a half of the 
quantity required for the whole cotton manufacture 
of Great Britain. 

Tm Toduc- The manufacture of cotton goods in Europe, it is 
fio 1 of the said, w as first attempted by the Commercial States of 
Italy, before the discovery oi' the passage to India by 
f, the Cape of Good Hope. Those enterprising commu- 

niiioK Ii:id till then been the medium through wdiich 
the col Inn fabrics of India had passed to the diderent 
marki ts of the west; and being situated in the ncigh- 
bnurliond of countries where the cotton wool was 
grown, and familiar with manufacturing processes, 
they had been led, it is supposed, to attempt the 
imitation of articles so much valued, and sd profita- 
ble of sale. Another speculation, however, places 
the int’'oduction of the cotton manufacture into Eu- 
rope at a later date, and states the people of the Low 
Countries to have been the first manufacturers of 
these articles, in imitation of the cotton fabrics which 
the Dutch, about the beginning of the seventeenth 
century, began to import from India. But this last 
account cannot be correct ; for Guicciardini, in 1560, 
in a very full list w'hich he gives of the dilFerent ar- 
ticles aniiually imported into, and exported from, 
Antwerp, * thtm the greatest commercial mart in 
Europe, specifies fustians and dimities of many fine 
sorts, among the manufactured articles imported 
from Milan, and mentions cottons generally among 
tliose In ought from Venice. But in the articles 
exported from Antwerp, althougli we find linens 
sent to almost every country, cotton cloth is not 
once mentioned. Italy, therefore, at that time, had 
a cotton manufacture, winch, it is probable, soon 
after made its wny to the Netherlands; for we know 
that it was brought from thence to Britain, by Pro- 
testant refugees, ahout the eh)se of the sixteentli, or 
early in the seventeenth century. 

Introdiic- That this manufaeiure w\i> carried on in this 
tinri oi the country at a pretty early periud of the seventeenth 
* ' century, we know from good authority. Lewds Ilo- 

lo in his Treasure of Traffic^^* published in the 

year 1()41, says, “ 'riit town of Manchester buys 
linen yarn from the Irish in great quantity, and 
weaving it, returns the same again in linen into Ire- 
land to sell. Neither does her industry rest here; 
for they buy cotton wool in London, that comes 
from Cyprus and Smyrna, and wo:k the same into 


fustians, vermillions, and dimities, which they re- Cotton Ma- 
turn to London, where they are sold, and from 
thence not seldom are sent into such foreign payts 
wthere the first material may be more easily had for 
that inanufacturiOr" 

These goods were woven chiefly about Bolton, 
and were purchased there at the weekly market, 
by the Manchester dealers, who afterwards finished 
them, and sold tliem to their customers over the 
country. 

At this period, and for a long time after, the Early stAtc 
weaver provided his own warp, which wag of linen of the Ma- 
yarn, and the cotton wool for his weft, buying 
them wherever lie could best supply himself. But, 
as the trouble of looking about fur these mate- 
rials when he wanted them, was found to be an 
unprofitable application of his time, the Manchester 
purchasers e^tabli8hcd agents in the diflerent vil- 
lages to supply those articles, and receive in return 
the goods when manufactured. In this way of con- 
ducting the business, each weaver's cottage formed 
a separate and independent little factory. The 
yarn for his warp was bought by him in a prepared 
state, the wool for his weft was carded and spun by 
the female part of the family, and the cloth was 
woven by himself and his sons. 

This is the situation in which we find manufac- 
tures every where before the introduction of ma- 
chinery, and particulaily before the manufacture 
has been carried to such an extent ns will allow of a 
division of labour, and a separation of the different 
processes into distinct employments. At this pe- 
riod of the business, the workman usually has his 
residence in tlie country, where he can be accom- 
modated with a little garden ground, and perhaps 
with grass for a cow ; and there in the bosom of liis 
family, aided by the industry of its diiferent inem- 
beis, jirost’cutes his employment. How much more 
of the comforts of llfi^, and of the means of natural 
enjoyment, belong to this stage of the manufacture 
than to a more advanced one, in which combined 
systems of machinery, and a more peii’ect division ol 
labour, collect the workmen into factories and towns! 

It would be irapoFsible to enutmirate all the de- 
scriptions of cotton goods which, in succession, 
were brought forward from the commencement of 
the manufaci ure. f "J’he pattern cards, of the princi- 
pal houses in the trade, circulated from time to 
time tlirougli these kingdoms, and over the conti- 
nent of Europe and America, exhibited sftecimenB 
of nearly two thousand diftercnt kinds, comprehend- 
ing, in the Obsorf merit, every variety of taste and 
fancy. 

For the introduction and after improvement of 
many of these articles, the country is indebted to 
the late Mr John Wilson of Aitibworth. This gen- 
tleman was originally a manufacturer of fustians at 
Manchester, and had curly engaged in the inunufac- 


^ See Maepherson’s Annals of Conmerce. 

f The fustians which were made in this early period of the manufacture, were those denominated 
herring-bone, pillowsjbr pockets and outside wear, strong cotton-ribs and barragon, broad raced linen 
thickset and tufts, with whitened dit.per, striped dimities, and jeans. At some distance of time, there 
w'ere added to these, cotton thicksets, goods figured in the loom ; and, at a still later date, cotton velvetSi 
velveteens, and strong and fancy cords, (AitLn's History of Manchesitr.) 
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Cotum Me- ture of cotton ^Ivete, wtiicbi by porhcvoring efforts, 
nufectu^ he succeeded {ii' bringing XO tiie utmost degree of 
perfection. .His improvement, of tl)e mode of dres- 
sing, of itniabing, and pm ticularly of dyeing tiiese 
^ods, acquired to tbem so great a pliaracter, both 
in the home and foreign market, that they always 
sold in preference to those of every other nianuikc« 
turer. Flc cleared off the loose and uneven fibres 
from them with razors, and then burned or singed 
them with spirits of wine. Afterwards he made use 
of hot irons, resembling the weavers* drying iron^ 
which instrument had been first employed for this 
purpose in the manufacture carried on in the Man* 
Chester house of correction, by Mr Wluilow, gover- 
nor of that establishment. At a later period, Mr 
Wilson effected the same object, by drawing the 
goods rapidly, and equally, over a cylinder of cast* 
iron heated to redness, by which they were in a still 
superior manner cleared of tlife down or pile which 
liad been raised upon them, in the various opera- 
tions of weaving, washing, bleaching,^ or dyeing. 
These succci.flive inventions of Mr Wilson, for per- 
fonning this process, give us some idea of the man- 
ner in which improvements are introduced into our 
manufactures, when, fortunately, the efforts of self- 
interest come to be directed by intelligence and 
talent. 

Mr Wilson having a turn for chemical inquiries, 
investigated the different known processes of dyeing ; 
and, by the improvements he introduced, in the ap- 
plication of them to his own manufacture, materially 
advanced that art. Having succeeded to his satis- 
faction in dyeing the other rich colours, he procur- 
ed from the Gr^s of £lmyrna the secret of dyeing 
Turkey red. He afterwards ^ave an account of 
this process, in two JEssays, which he read to the 
Philosophical and Literary Society of Manchester^ 
and which, upon retiring Irom business, he printed 
und distributed among his friends. The many valu- 
able improvements introduced by him into the dif- 
ferent procosBCB connected with the cotton manu- 
i'act 111 * 0 , Iiad the effect, not only to establish it more 
firmly, but rapidly to enlarge its extent. 

A considerable share of the calico-printing busi- 
ness, about tlie year 17fiO, was trunsferred from 
London to Lancashire, in consequence of the cheap- 
er accommodaiiim there for carrying on the work, 
und the lower wages the Lancashire workmen were 
content to accept for their labour. This cheap- 
ness produced an increasing demand for calicoes. 
These goods were at that time made of linen warp 
und cotton weft, it having been found impracti- 
cable before Sir Richard Arkwright's discover 3 % 
to spiu cotton yarn of sutfioient strength for the 
foimer. 

" At this period, the dealers from Manchester, in 
place of buying fustians and calicoes from the weaver, 
OB had been the practice before, began to iVirnish 
him with materials for the cloth, and to pay him a 
fixed price per piece for the work when exet Wd. 
Along with a portion of linen warp, they gave him 
out a certain quantity of cotton wool, which he was 
obliged to get spun into the weft he was to use. 
But so fast was the manufacture by this time out- 
stripping the process of spinning, that it frequently 


ha^^ned that the sum the weaver was allowed by Cotton Ms- 
his employer fgr the spinning, was less than what he 
found Juinself obliged to pay for it. He durst not, 
however, compluin, much loss abntsij^^ spinner's 
price, lest his looms s)iould be unemployed. " Jn this 
state of things, the fiMier progress of the manufac- 
ture must have been stopped, if a more productive 
mode of spinning had not been discovered. 

It has been said, that the yum produced at this 
time in England by the one thread toAee/, the only 
spinning machine known, did not exceed in quantity 
whut 50,000 spindles of our present machinery can 
yield. To have reared and trained hands suHicient 
to have doubled this quantity, hud it been possible, 
must have been tlie work of a length of time, and 
the amount of the manufacture would still have 
been insignificant. A chung(? in the system, there- 
fore, had become indispensable ; and we find, that 
different ingenious people had already begun to em- 
ploy themselves in contriving a better mode of spin- 
■ ning. 

When we contrast the splendid inventions connect- 
ed with the cotton manufacture, which, from this 
period, burst forth in rapid succession, with the pas- 
sive acquiescence in the use of imperfect nmchinery 
during the long period which preceded, we are apt 
to ascribe these improvements to the circumstance 
alone of a number of men of genius at that moment 
having shone out upon the world, and to forget that 
the ultimate cause exists in the times which have 
culled that genius into action. 

Previously to the year 176O improvements had ol 

been attempted in the carding process. James Har- 
greaves, u weaver at StanhuJ, near Church, m Lan- cardin;;; 
casbire, an illiterate man possessed ol* no great me- Ptoccs^. 
chanical knowledge, had adapted the stock-cards used 
in the woollen manufacture to the carding of cotton, 
and had greatly improved them. By their means a 
person was able to do double the work, and with 
more ease, than by hand-carding, the metliod prac- 
tised till then. In the stock cards one oi the 
cards is fixed, while the other being suspended 
by a cord over a pulley, is worked by the card- 
er ; and in this way two or three cards ctui be ap- 
plied to the same stock. This conli ivance was soon 
succeeded by the cylinder cards,^ or carding engine. 

It is not ascertained who was the inventor of tliis va- 
hiabie machine, but it is known that the father of 
the present Sir Robert Peele was among the first 
who used it ; and that, as early as the year I7b’2, he, 
with the assistance of Hargreaves, erected a carding 
engine witli cylinders, at Blackburn. This maciiinc 
did not differ materially from that now in use, ex- 
cept that it hud no contrivance for detaching the 
cotton from the cards, an operation which was per- 
formed by women with hand-cards. About the same f'ly.shuttlc 
period the fly-shuttle, one of the most important iin- invcmul. 
proveinents that lius been introduced into the pro- 
cess of weaving, was invented by a person of the 
name of Kay at Bury. 

These successful advances show how much the 
minds of the manufacturing class had been awakened 
to discovery, and must have encouraged the efforts 
that were then making to effect like improvements 
in spinning. 
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Cotton Ma- There had been several unsuccessful attempts to tnvmg that vronderful piece of hiechanism^ the spinr Cotton Ma- 
nufact^ improve the mode of spinning before the year 1767, ning frame ; which, when put in motion, performs of aufacture. 
when James Hargreaves, whom we have already men- itself the vl^ote process of spinning, leaving to man 
tioned, invent tl» “ Bpinning The idea only the office of supplying th^ material, and of 


pcavcB in- 
vents tlic 
Spinning 
Jenny, 


of tliis machine is said to hav^ been sugge^^ted to 
him, by seeing a common spinf^ng wheel which had 
been accidentally overturned, continue its motion 
while it lay on the ground. If this was the case, it 
shows a mind of no common description, which, from 
such a casual occurrence, could elicit an invention 
of 60 much importance. 

After several unsuccessful attempts to carry into 
execution the conception he had formed, he suc- 
ceeded in producing a rudely constructed jtnny of 
Description, eight spindles, turned by bands from a horizontal 
wheel. In it, the eight rovings were passed between 
two pieces of wood laid horizontally the breadth of 
the machine, and these being grasped in the spinner's 
hand and drawn out by him, formed the rovings into 
threads. The structure of this yenny was afterwards 
greatly improved, and it was at last brought to work 
iis many as eighty spindles. This machine, although 
of limited powers, when compared with tlie beautiful 
inventions whicb succeeded it, must be co|psidered 
us the hrst and leading step in that progress of dis- 
covery, which carried improvement into every branch 
of the nianufcictiirc ; changing, as it proceeded, the 
nature and character of the means of production, by 
substituting mechanical operations for human labour, 
and causing the manufactured article to become 
more and more a product of capital. The progress 
of invention after this was rapid ; for when it was 
seen that, with the aid of the few mechanical combi- 
nations wc have mentioned, the spinner had been 
enabled to increase his power of production nearly 
eiglity fold, those engaged in other branches of ma- 
nufaeture had their attention awakened to the possi- 
bility of introducing changes equally beneficial, by 
an application of similar contrivances. 

Hargreaves's invention occasioned great alarm 
among those who earned their subsistence by the 
old mode of spinning, and even produced popular 
commotion. A mob broke into his ' house and 
destroyed his machine ; and, some time after, 
when a better knowledge of the advantage of his in- 
vention had begun to bring his “ spinningjewny’ 
into general use, the people rose a second time, and, 
scouring the country, broke to pieces every carding 
.md spinning machine they could find. Hargreaves 
himself had now removed to Nottingham, where he 
was engaged in erecting a small spinning work about 
the hiiMie period when Mr Arkwright came to Settle 
there, being also driven from Lancashire by the fear 
of similar violence. 

The jeniiif having in a short time put an end to 
the spinning of cotton by the common wheel, the 
wliole wells used in the manufacture continued to 
be spun upon tliat machine, until the invention of the 
“ mule jenny by which, in its tul'n, it was super- 
seded. Hargreaves died in great poverty a few 
years after his removal ro Nottingham, 
sir Richard it would appear tl^at while Hargreaves was pro- 
Arkwright p jycing the common jtiniif, Mr Arkwright, after- 
Frwnc”^ wards Sir Richard Arkwright, was employed in con- 


joining or piecing the thread when it happens to 
break. 

The extraordinary person to whom we owe this 
invention was born in the year 1732, at Preston in 
Lancashire, of parents in poor circumstances, and he 
was the youngest of 15 children. He was brought 
up to the humble occupation of a barber, and even to 
the time tliat he made his discovery, he continued 
to derive his subsistence from the exercise of this 
employment. But living in a manufacturing district, 
his attention, it is probable, had been drawn to the 
operations carrying on around him, and hearing from 
every one complaints oC tliu deficient supply of cot- 
ton yarn, he set about^ contriving a plan for chang- 
ing the mode of spinning. 

Even after he had matiirod In his mind the 
ception of what he proposed to execute, he bad 
great difficulty in giving his ideas a practical form, 
from his total want of mechanical skill and experi- 
ence. And, at the last, his discovery was likely to 
have been lost to the world, from his not being able 
to find any person willing to embark the capital that 
was necessary to give the undertaking a fair trial. 
None but a person of his ardour and perseverance 
could have overcome such obstacles. 

It has already been mentioned, that he had 
removed to Nottingham; here he prevailed upon 
the Messrs Wrights, bankers, to advance him the 
B^ms of money necessary to enable him to go 
on with his experiments, it boing uoderstood, that 
if his plan should succeed, they were to share 
in its profits. These gentlemen, however, find- 
ing the amount of their advances swell to a larger 
sum than they had expected, while there seemed to 
them little prospect of the discovery bein^ brought 
into a practical state, informed Mr Arkwright, that 
the transaction being out of the ordinary course of 
their business, they would be glad if he could get 
some one to take their place, and pay them up their 
money ; and they mentioned Mr Need of Notting- 
ham, as a person likely to do this, from his being 
already engaged in other patent discoveries, and ac- 
quainted with such undertakings. Mr Arkwright in 
consequence applied to Mr Need, who told him he 
had no objeciiun to join in the scheme, if he could 
be satisfied that the discovery was such us he repre- 
sented it i and who desired him to carry the mo- 
del of his machine to Mr Strutt of Derby, his part- 
ner in the stockii^ patent, by whose report he 
v^^ould be guided. Mr Strutt, a niun of great me- 
chanical slull, seeing at a glance the merit of the in- 
vention, and how little was required to render it 
complete, told Mr Need that he might with great 
sofety close with Mr Arkwright ; the only thing 
wanting to his model, being an adaptation of some 
of the wheels to each other, which, from a want of 
skill, the inventor, with oil his powers of contrivance, 
had not been able to accomplish. 

In the year 1769* Mr Arkwright obtained his pa- 
tent for spinning with rcllers ; and Mr Need and Mr 
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Cfltton Ma- Strutt raring In the concerns to be <5«r- 

ried on under ft. He erected his first mill ^ Not- 
ATkvriKlit liljich he mrked by e horse power. But 

obuiinsiiih of giving motion to the machinery being 

lirsf piitcnt expensive, he, in the year l77fi built another mill 
for Spinning gt Cromford, in Derbyshire, to which motion was 
with Kollcra. by water. 

In the year J 772 , his patent was contested, on the 
ground that he was not the original inventor of the 
process for which it was obtained ; but a verdict was 
given in In's favour, and his right to the exclusive 
use of the discovery remain^ uiYcrwards undis- 
turbed. 

Obtains une- Mr Arkwright, soon after his removal to Cromford, 
rond latent followed Up tiifi first great discovery ^ith other inven- 
foT Maclii- gnd combiuations of machinery jfbr prepai -ng the 

ra‘j).!ni <*01100 for spinning, by which perfection wat^ gradually 
toiton. given to the process ihiongh all iis successive opera- 
f ions, Xor these adilitional improvements he took out 
another patent in the year 1775. Ifut, in tlie year 
his right to this pakMit was disputed, on the 
plea that he was not the inventor of some of the me- 
chanical contrivances comprcheiided under it ; and 
after different trials of the question before the Courts 
of King's Bench and Common Pleas, judgment was 
finally given against him In November 1785, and the 
patent cancelled. 

Description \Vc shall now procccd to give a description of Mr 
Arkwrliiifa Arkwright’s diflcreiil inventions, not, however, in the 
Inventions, order in which he brought them forward, but in that 
in which they arc employed in the process of spiii' 
ning, of which art, in its present state, this will en- 
able us ut the same time to exhibit a view. 

The cotton-wpoJf after it has been carefully pick- 
ed, either by the hand or by o machine, is carried to 
the carding engine. This machine consists of two 
or more large cylinders, covered with cards, with 
(tarda. tccth like thoBC of hand cards, which revolve in 

^ opposite directions, and nearly in contact with each 

otner. These cylinders are either surmounted by 
other smaller ones, covered in like manner witi 
cards, by whose revolutions in opposite directions 
to those of the larger cylinders, and wdth differ- 
ent velo(:ities, the cotton is carded, and put on 
the last or finishing cylinder ; or, as is now more 
geiUTally prartised, the first cylinder, that is, the 
one nearest the feeder, is surrounded by a fixed 
concave framing, lined with cards, which, coming 
nearly in contact with the cylindei cards, pro- 
duce the same effect in the process as the top cy- 
linders, and in a more simple inonner. See Plate 
LXVII. Fig. 1, ‘J, S, and 4, 

We have noticed, in speaking of the carding en- 
gine which Mr I Vole erected in 3 762, that, at that 
lime, the cotton was taken olF the finishing cylinder 
by means of hand-cards. Hut by the timo Mr Ark- 
wright began his spinning, tiiis operation was per- 
formed by the application of a roller, w ith tin plates 
upon it, like the floats of a water-wlicci, which, re- 
volving with a quick motion, scraped off the totton 
from the card. This ivas a rude contrivance, and in 
its operation injured both the cotton and the cards. 
Mr Arkwright substituted for it a plate of metal, 
toothed at the edge like a comb, wJiich, in place of 
being made to revolve like the other, w^as moved ra- 


pidly in a perpendicular direction by a cranki and Cotton Ma- 
with slight but reiterated strokes on the teeth of the nnfactme. 
cards, - detached the cotton from the^ jm a uniform 
fleece. In place also of slieet cards^l^h which the , 
finishing cylinder bj^ hitherto been covered, he cm- 
ployed narrow fillet cards, wound round k in a spiral 
form, by which contrivance a continuity of the fleece 
was produced, which, as it left the card, was gradu- 
ally contracted in its size, by being passed through 
a kind of funnel, and then flattened or compressed 
between tvi'o rollers, after wliich it was received into 
a tin can in the state of u uniform continued card- 
ing. 

The taking off the cotton from the cards in this 
manner is one of the most beautiful and curious 
operations in the process of cotton spinning : and 
although the crank, which forms a piirt of the ap- 
paratus, had perhaps been used in some way or other 
prior to the date of Mr Arkwright’s second patent, as 
w'as urged in the action for having it set aside, the 
comb for taking oft’ the fleece, and the spiral card 
wdiich produces its continuity, were inventions indis- 
putably his own. 

The next step in the process after the carding is. Hruw 
what is called drawing the cotton. The niuchine ^ 
employed for this purpose, called ilie drawing frame, 
is constructed upon the same principle as the spin- 
ning frame, from which machine the idea of it was 
taken, 'fo imitate the operation performed h\ the 
finger and thumb in hand spinning,! wo pairs of rollers 
are employed ; the first pair, slowly revolving in con- 
tact with each other, arc placed at a little distance 
from the second pair, which revolve with greater 
velocity. The lower roller of each pair is furrowed, 
or fluted longitudinally, and the upper one is neatly 
covered with leather, to give the two u proper hold 
of the cotton. If we suppose a carding to be passed 
between tin' first pair of rollers, it will be drawn for- 
w^ard as they move, but without any change in its 
form or texture, farther than a slight compression 
received from the incumbent i oiler. Hut if trom the 
first pair it be passed ihiough tlit second moving 
with twice or thrice the velocity ot the first, it will 
be draivn tw'ice or thrice sinalh r ihun it w.is when it 
cmered the first rollers. In ilie :?u(;ceed»ng opera- 
tion two, iliree, or more of these drawings are 
passed together through the rollers in the same man- 
ner, coalescing they pass, and forming a ingle 
new drawing. J'his doubling and drawing is several 
times n pcaicd, having the effect to arrange all the 
fibres of tlic cotton lougiiuditiully, in a uniform and 
parallel direction, and to do away all inequalities of 
thickness. In these operations the cotton receives 
no twist. Sec Plate LXVll. Fig. 5. and (i. 

Roving the cotton, which is the next part of tlie lUmnj 
process of preparation, is an operaiimi similar lo I 
that employed for drawing it, only that, to givi the 
rove, in its now reduced thickness, such a degree of 
tenacity as will make it hold together, a slight twist 
is given to it, converting it into a soft and loose 
thread. This is effected, by passing it as it leaves 
the rollers, into a round conical can, which, while 
receiving it, revolves with considerable velocity. 

(See Plate LXVII, Fig. 7, 8, and g.) After tiiis the 
rove is wound by the hand upon a bobbin by the 
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Cotton Ma- younff^r cbildreQ of the mill, and carried to the 
imfectui^ spinning Jratnei,* 

The Bpiqnii^ frame \m the double set of rollers, 
which haveypeii described in the account given 
rwiit. tlralfflg and roving frames, and which, 

operating in tite some manner in those machines, 
extend the rove, and reduce it to a thread ol' the re- 
quii^'d ftneiapss. The twist is given to this thread, 
by the application of the spindle and fly of the com- 
mou iiax wheel adopted into the machine for this 
purpose. (See Plate LXVUl. Fig. 10.) 

When we consider the merits of Mr Arkwright's 
invention of* the spinning frame, the circum* 
stance wliich strikes us most, is tlie little resem- 
blance tliere is between it and the spinning wheel 
in use at the time the discovery was mjade. It 
is not tliat machine improved by liim, bqt a new 
instrument for performing the process ia a bet- 
ter manner. And when this is kept in view, bow 
extraordinary it appears, that a contrivance so origi- 
nal, and so finely conceived, should be the produc- 
tion of a jjui-Kon in his circumstances. His aflor 
inventions for prt'paring tlic cotton, which are 
fiouietinics spoken of us the finest thing to be ob- 
served in the process of cotton spinning, are cer- 
tainly not so wonderful as this first cifort of his 
genius ; for, besides the advance in mechanical 
knowledge wliich he must have made by the time 
produced them, the spiral cards, and the comb 
for taking off the finished carding, altliough con- 
trivances which only an original and fertile mind 
could have conccivcil, are still but improved arrange- 
ments or dispositions of parts of a niacJiine wliich 
previously existed ; and the other parrs of his ap- 
paratus for preparing the cotton, liowever excellent- 
ly and beautifully fitted to produce their end, are 
but applications of his own spinning machine, alter- 
ed and adapted to the accomidishnient of this 
object. 

15ut the originality and comprehension of his mind 
were perhaps marked by notliing more strongly, 
tlian the judgment with which, although new to busi- 
ness, lie conducted the great concerns his discovery 
gave rise to, and the systematic order and arrange- 
ment which he introduced into every department of 
his extensive w orks. His plans of management, wliich 
must have been entirely his own, as no establishment 
of a similar nature tlien existed, were universally 
adopted by others ; and, after long experience, 
they have not }et, in any material point, been altered 
or imj)rovcd. 

W'ftter The yarn produced by this mode of spinning is 
T\fi^u called U ater Twist, from the circumstance of the 
macliiric^y from which it is obtained, having, for a 


long time its invention, been generally put in Cotton Ma. 
motion by water. nufnetur^ 

The only uwproyement, or even alterutlon 
made upon Mr’' Arkwright's first contrivance, 

8])inning frAone, is to be found ia the machine called 
the Throstle introduced some years ago ; the spin- 
ning apparatus employed in which, however, is 
in every respect the same as that in Mr Ark- 
wright’s frame, though the movement of the parts 
is different. In place of four or six spindles l^ing 
coupled togetlier, forming what is called a head, 
with a separate movement by a pully and drum, as 
is the case in the frame, the whole rollers and 
spindles op both sides of the throstle are connected 
togetlier, and turned by bands from a tin cylinder, 

1} iiig horizontally under the maclnue. In the throstle, 
too, a greater number of s[)indles arc contained in 
the same space. Hut ks merit lies in the simplifica- 
tion of the moving apparatus just mentioned, which 
not only renders the movement lighter, but affords 
the means of increasing, with greater facility^ the 
speed of the machine ; and con^cqupntly, when, the 
nature of the spinning admits it, of obtaining a lar- 
ger production. Besides this, the throstle cun, with 
more ease, and at loss expeivce than the frame, bo 
altered to spin the different “ grists" of yarn ; only a 
few movements having to be changed in it to pro- 
duce this end, while in the spinning frame there are 
a great many. (See Piate LX VI 11. Fig. 11.) 

In the year 1786* Mr Arkwright had the honour of 
knighthood conferred upon him, on presenting an 
address from the county of Derby, of wliich he was 
then High Sherift'. 

From Mr Arkwright having commenced his o- 
perations at Nottingham, the scat of the stock- 
ing maiHiiacture, and from his connection with 
Mr Need, who was largely engaged in it, the wliole 
produce of his spinning at first was devoted to 
tJiat trade. The cotton yarn for this manufac- stot-kmjj; ^ 
turc requires to be particularly .smooth and equal ;Viirn. 
and to Secure to it these qualities, it is spun 
by a process differing a little from that employ- 
ed for ordinary twist ; being from two roves in place 
of one, it is called double spun tw'ifit. The intro- 
duction ol' this article produced a great change upon 
the stocking nmnufacLure ; hand: &pun cotton was 
entirely laid aside, and stockings made of twist 
were of so superior a quality, that in a short time 
tlvey wholly supplanted thread stockings, whicli * 
hilherio bad been preferred. The manufacture ofsfockm^ 
cotton stockings in Nottinghamshire, Derbyshire, Mivrmtk-^ 
and Leicestershire, is now of great extent. 

it was soon discovered, that the yarn produced 
by the spinning frame had sufficient strength to fit 


** Since this article was written, a change in the process of roving has been introduced into many mills, 
and is expected to become general. In place of the rove being received in a roving cun, as described 
above, it is now received upon a bobbin, by means of a spindlo and fly. The spindle moving with a uni- 
form speed, communicates an equal twine to the rove; while the bobbin, turned by a band which moves 
upon a cone, has its speed varied so as to take up the rove (Miually in all the diilercnt stages of the filling 
of the bobbin. This process saves the expence and trouble of winding the rove by hand, and, it is thought, 
occasions less waste than the other. But from the greater number and complexity of the movements of 
this machine, its parts require to be very perfect, and to be kept in the highesi; order. 
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< ouon RTu- it for warp; but that the firmness and hardness 
nu^aci^Kc. texture which gave it this quality, rei^dered 
it leKs suituWe for weflt than that spun by ftar- 
greaves’s jenny. In consequence^ however, of tiie 
ruanufacturers being now enabled to j)r()cure cot- 
ton tliread of this description, the calicoes and other 
articles in imitation of India goods, whicli had hither- 
to been nmnufictured with linen warp, came to be 
Cotton made wholly of cotton, and the progressive increase 
vv.»rp Spun. manufactures, particularly uf calicoes after 

this time, was unexampled. 

C’aliiors ('alicoes wove with cotton warp were first attempt- 
jurfilr cntiiL*. e(j at Derby, in the year 177'f^ by Mr Meed aitd Mr 
a ol ( ('tton. Mr Arkwriglil’s paitners. Hut after the^e 

gentlemen had made a considerable quantity of those 
goods, they diseovcrecl, that when printed, they Wiie 
subject to double the duty charged ujmn calicoes 
wove with linen warp, and that their salo was even 
piohibited in the honic market. Aft^ r a long and 
expensive application to the legislature, they suc- 
ceeded in procuring the repeal o(' those impolitic 
laws. Nearly about the same period, calicoe.'^ ea- 
lirely of cotton, were begun to be made at Hlackburn, 
which place soon became the princi|)al seat of their 
iTianui'ucture, and for a long time the great market 
to which the printers, from all parts of the kingdom, 
resorted for their supplies. This branch went on 
increasing for many years in a most extraordinary 
degree. About the year 1 805, it was calculated, that 
the number of pieces of calico sold annually in the 
Blackburn market, was not less than a million ; and 
by that time the manufacture of this article was not 
confined to the country round Blackburn, but had 
.spread into the north-west district of Yorkshire, 
principally about Colne and Bradford, from which 
part ol the country 20,000 pieces weekly, it is said, 

. were sent to Manchester. 

AlrCromp- I*' the year Mr Samuel Crompton, ofBol- 
tmiinvintH ton, completed liis invention of the “ raule^cwn^/’ 
the Mule in the contriving of wliich he had been engaged for 
^hnny, a(.*veral years. But this machine did not come into 
general use until afler the expiration of Mr Ark- 
wright’s patent, because, till then, the spinner was 
coutined to the rove pre|)arcd for cv)minon jenny 
spinning, uliich was so unsuitable to the. nmlejrm/y, 
that it was appreliiHnded this inv( ntion would prove 
abortive. 

After the spinner >vus allowed to make use of 
Mr Arkwright’s fine preparation, by hi.s patent being 
canci llcd, the powers of this machine became know n, 
and its introduction forms another important era in 
the liistory of the cotton tnanufaclure. For, being 
fitted to supply those gr/.s/js and qualities of yarn 
which the other innchiiies could not produce, the 
manufacturer was eiiabhd to enter upon fabrics 
which otlhTwisc it would havi* been vain to attempt. 
Warps of the finest quality are spun upon the mule, 
while, on the spuimiig frame, yarn finer than 
what is called No. 50 cannot be spun to \\~ 
vantage. The reason is, that tlie fine thread has 


not strength to stand the pull of the rollers when Cotton Ma- 
winding itself on the bobbin of the spinning frame, 
a stress which is saved to it in the mule, where 
the draught takes place only in ai/^ght degree 
faster than the rove is given out by the rollers. All 
m*fts/ froni the lowest to the liigiiest numbers, arc 
now spun upon this machine, the use of Hargreaves’s 
jenny having been entirely superseded by it.* It was 
some time indeed after the mule came into use, 
before it was aiBCcrtaincd that tlie finest yarn requir- 
ed for the manufacture might be produced from it. 

But, by the year 1792, Mr Jonarlian Pollard of 
Manchester had ronie to spin 3 arii upon the mule of 
the fineness of 278 hanks to the pound, from cotton 
wool grown by Mr Roble3s in the island of Tobago; 
wlr.ch yarn was sold nt 20 guineas pound to the 
muslin mnnuiaclurers of Glasgow. 

The mule, in its structure and operation, is a com- OcsfriiunM* 
pound of the spinning frame, and of Hargreaves's of tbi* 
from which circumstance it has probably re-“ 
ccivid its name. It contains a system of rollers 
fhai belonging to the twist frame; but, in place of 
liiiving every <our or six of tbem ia separate heads, 
as is the case in that machine, the w hole are coupled 
together, and the rove being drawn through them, 
is, in its conversion into thread, receiveil on spindles 
revolving like those of the jvnny. The carriage on 
which these spindles arc placed is moveable, and ia 
made to recede from ilie rollers a degree faster than 
the tiircad is given out. After a certain quantity uf 
the roving has been thus delivered by the rollers, 
they arc stopped, but the carriage continues to re- 
cede somewnat farther^ and the spindles continuing 
also to revolve, the tliread is drawn out to the fine- 
ness required, and then receives its proper portion of 
twist. This last operation resembles tliat peri'urnied 
by the common jtmny, and produces a similar eflfect. 

(See Plate LXVlII.^Fig. 12.) 

Mr Crompton took no patent for tliis discovery, 
but many years after lie had given this important 
invention to his country, he received from Parlia- 
ment a grant of L.5000. % 

The nude Mas originally worked by the spinner’s Mr Kclh'. 
hand; but in the yc.Tr 17f)3, Mr William Kelly ofr’«*yniJ'or 
(Basgow, at that time miuuigcr of the Lanark 
obtfuned a patent for moving it by machinery. But jviuk 
he soon saw\ ilmt, in the extended sute of the cotton MiicliiniTT. 
trade, the exclusive possession of this important im- 
provement was not likely to be quietly acquiesced 
in, and, unwilling to involve himself in the litigation 
which w’ould have been necessary to defend his pri- 
vilege, although the undisputed inventor of the pro- 
cess, he allowed every one freely to avail bimself of 
its advantages. 

A great object expected to be attained by this im- 
provement in the mule was, tliai,in place of employing 
men as spinners, which was indispensable when the 
machine was to be worked by. the hand, children would 
be able to per f orm ever} office required. To give the 
means of accomplishing this, Mr Kelly’s machinery 


* A few f Hargv- a jennies are still employed in spinnirg cotton waste and the low qualities of India 
cotton, to be used as wetts lu the inferior desciiptions of cotton cloth. 
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was ecHOftrived as to movte every part of the mule, 
mifactuitff rtrtttra^ng of the corri^e into Us place af- 

ter the drauffhwas nnSahed. ^ But atler a short trial of 
this mode ofii^Qtngi It wtis discovered ihata great- 
er amount of bji^ucc might ^ obtainedi and at il 
cheaper rate, by taking back the men as spinners, 
and cm|tbymg them to return the carriage as for- 
merly, white the machine performed Ae other emu* 
rations. In this way one knuninight spin two mut^, 
the carriage of the one moving out during the time 
that the spinner wos engaged in returning the 
other. 

Prof'ress uf Proceeding in this train of discovery, it was ,aext 
improvL- found that it was no longer necessary to confiuc the 
MX- 'spin- **^016 to 144? spindles, the largest number it had till 
ning. then contained, for, with the assistance of the me- 
chanical inovemenr, the spinner wa^ able to manage 
two mules of thice or four hundred spiniHes 
and til us to spin on six or eight huuared s^dbs, 
where before he had spun on only 144. 

Tiic process of mule spinning continued to be 
conducted upon this plan till very lately, when bc- 
vcral proprietors of largC cotton works have restoied 
the part of Mr Kelly's machinery, which returns the 
cariiagc into its place after the draught is completed, 
with the view of relieving the spinner fi om this opera- 
tion, and, by lessening the fatigue, of being enabled 
to employ women in place of men. All that is to be 
done by the spinner in this case is, with a slight 
touch of the hand, to shift the band, to allow the 
carriage to be moved back into its resting position, 
managing the guide for bulging the cop as this takes 
place, and regulating and tempering at the same 
time tli(» motion of the carriajge os it recedes. 

In addition to the process U>r preparing the cotton 
for frame spinning, which has been described^ it 
goes through a farther operation when it is to be 
^frttclniig spun upon the mule — that of stretching* When fine 
yarn came to bo spun upon the mule, it was found 
that eKtcndiiig the roves, at once, to a fine thread was 
a loduclion ol texture too rapid to admit of the pro- 
duction of a good article, and that an intermediate 
opei ation was necessary. This gave rise to the pro- 
of stretching, which is performed on a mule fit- 
ted up for the purpose, which draws the rove auo- 
tlu r degree finer, without communicating to it such 
additional twist as might prevent its being extended 
afterwards into a rihroad upon the spinning mule. 
This piocess of stretching by the mule Iw been 
found so imich easier and more expeditious than 
roving by the spinning ftaine, that it is now em- 
ployed in pn^panng fbr the coarser spinning, and 
supt rsedes the frequent repetition of the drawing 
process. 

We have now finished our account of tbe different 
machines employed in cotton spinning, and have en- 
deavouied to describe the succession of improvements, 
which up to this time have been made upon the phm 
and inr)de of working them, so as to give some idea of 
the c ffect they must have had to inenease the quantity 
of production. But it will not b^ possible, from the na- 
ture of the thing, to oxhibit in a similar manner that 
advance, not important, which contmued to be 
made in the better construction of the parts of these 
machine**, and in the skill and management of the 

VOL, HI. FART u. 


spinner in nuking them. By tbis^e a progressive Cotton Mm* 
acedbration of 4eir movement wsa rendereef practi- ®u^“cu»re- 
cable, and ctfiSll after the machine had long been 
apparently in a very stmaa, the quantity of 

piociuce was laeariy Rubied. Qf these we can only 
give the results. 

Twenty-five years ago, the average production of 
the spinning machinery in Britain, was estimated 
at bel\«een and seven hanks ^per spjpdlo pet 
week. Since that time, it has gradually risen, 
until it has r^anhed tin average of twelve hooks. 

Bi}t we know of several works in which eighteen 
are now regularly produced ; and it is the opinion 
of the best informed spinners that even this quanti- 
ty may be greatly increased. ^ 

The effect upon the cost of the article from this 
increase of production wuh very great, os will be 
seen by a statement of the reduction of the wages 
of spinning, and of the sale price ttP'ihe yarn, which 
rapidly folioued. 

iTiUil the cancelling of Sir Richard Arkwright's 
patent, by which the mule spinner became at liberty 
to use bis improved mode of preparation — the fens , 
fine wefts required for the manufucture were spun 
on Hargreaves* syewny. In the }ear 17^6, this yarn 
was sold in Glasgow and Paisley at 3 is. the pound, 
for No. 90, 78* per pound being the price of spin- 
ning it. The warp was spun upon the twist frame, 
anepwas sold at the same time at 47s. 6‘d. the pound, 
for No. 90. 

Wo have learned from Mr Crompton, that, imme- 
diately upon his completing his invention of the 
mule, in the year 1775> he obtained 14 k per pound 
for the spinning and preparation of No. 40 > that 
a short time after, he got SiSs. per pound foi the 
^pinning and preparation of No, 60, and that he then 
spun a small quantity oi No. 80, to show that it was 
not impossible, as was^ supposed, to spin yarn of so 
fine a grist ; and for the spinning tmd preparauon of 
this he got 42s. per pound. 

For some little time after the mule came into 
general use, in the year 1786, it was the practice 
in many places fur the spinner to purchase (he wool 
in a prepared state, and separate concerns for pre- 
paring cotton were established and^ carried on. At 
this time (1786; lOs. per pound were paid foi bpin- 
ning No. 100, boon after, the wages for this 
number were reduced, first to 8b and then to 6s. 8d. 

In 17.00, the price of spinning No. 110 was 4s. per 
pound. In 1792, it was brought to S'-, id., and in 
1703 to 2s. 6d., at which puce it contiiiued till 1795, 
when the mule coming to be worked by maehintry, 
and an enlargement ot the number of spindles taking 
place, the spinner was enabled so to increase tiie 
quantity of hin produce as to admit of anutlier con- 
siderable reduction in wages, 'flie price of spin- 
ning Nof 100 was in thr course of a few ycuis 
brought down to 8d. per pound, at w'hich rate it 
>Pjpw continues. Notwithstanding tins cxtiuor^. 
nOry diminution of the price of s>pinning, su^ 
have been tlie effects of the iinpioveiiantb in the 
plan and construction of tlic niaciiincry, in the 
selection and preparation of the wool, and in 
the bpmner's jUtiU aud tact in the execution of 
liis work, that he is able to earn more money 
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Cotbm MS' no<7, thM h* di& Aie wages were at the hig^ 

nuftcUire egt, * , 

Tiie (ale iirices Of Ae yaw during Ais period' were 
as fibilows t 


In Ae year 1736 

for No. 100 

SSs. 

1787 

M — 

9|«. 

1788 

* m 

35«. 

> 1789 

m m 

on. 

1790 


30s. 

<791 

m ^ 

29^* 9d- 

f7P2 

« • 

168. id. - 

*793 

m m 

15s. Id. 

1794 


ISs. lA 

1795 ipunfoomBfoirboa cot- 
ton wfibl • 191. 

1796' 

ditto 

19s. 

'I797 

■ At.- 

19s, 

1798 

;peHNa bind 

9$. I9dt 

4799 

^ m 

Ids. lld. 

1800 

• 

9i. 5d. 

1801 

m m 

fls. pd. 

1802 

* « 

Its. 4(1. 

1803 

m - m 

8s. 4d. 

1804 

• m 

7s. lOd. 

1805 


78. lOd. 

1806 

m A 

78. fid. 

1807 

■■ ^ m 

6 b. 9d. 


Since wliicb time* Ac price has been as low as 
40. Od.. and fluctuating between Aat and 6s< 9d. 
But Ae benefit of Ae impfoveinents we hare no* 
ticed, has not been confined to the reduction of 
the cost of Ae yarn ; its quality has been rendered 
so much suimior, Aat Aq weaver is enabled, with- 
out any additional bouni nf labour, to earn nearly as 
much as be did twenty-five years ago, although paid 
a fourth lesaiwr yard than he was Aon. 

Account of Yb an accmt of Ae means which contributed to 
the PrngtcM the production nf these results, we must not opstt 
^e in the the progressive improvement in Ae cultivwrion of 
material^ and in Ae application of its 
Afferent qualities to their most profitable uses. Pre- 
vious to Ae year 1793, Ae cottoa used in Ae 
coarser articles of Ae manufacture, vdA Ac excep- 
tion of a smA qiuuiUty iimtorted from jhudia, and 
from the Levant, for the fustian trade, was wholly 
A* the growth of our own, and of Ae fVenA West 
India Islands. That for the better kind of Aeso 
goods was raised in Demeraiy, Surinam, apd Ba;;r 
bice. The wool for the fine goods was grown in twa 
Broails, and that for the few very fine muslins Aon 
manufactured, in the Isle of lleurbon. 

In Ae year 1787, the AeaeripUons of cotton 
imported into Britain appear A naue been as fol- 
Jowe^ 

From the Britidi West Indies - 6,800 V)0 lbs. 

The French and Spaniih Colo- 
nSe# - - e,0(K)|000 

The Dutch - - 1J00,000 

The Portuguese - 2,500,000 

The ble of Bourbon by 0«ilend l00,t)00 
Smyrna and Turkey • 5,700,000 

300, 000 IbSe 


Had wft centbtted to be confined to these coun^ Cotton Mbw 
tries for our efel|^ty of cotton, the propeye of the 
manufacture woilld have been retarded, 

from the dtfliouity which would i3m^ expert* 
imiccd in meking'tbejtroductmii of the raw material 
'^eep paee with tbe%crea«ng coiwumption ; andp 
added to Ihtop we might not have been able to obtain 
the quaJitiei of suited to the finer deseriptloiis 
ofgpods, whieii the'^t^roved state of themaobineiy 
now enubJed-uif le'inidertulce. 

Bfit fortunately about the year 1790, the planters 
in the southern states^ the American union, began 
to turn their attedtiba to tlao raising of eotton wool, 
and, beaidies carrying the miltivatron of the artiele to 
a great extent, 41^" produced qualities of cotton 
betbre uidmown. In thOryear l?92, the quantity of 
cotton exported fromtS^e Unit^ Slates was only 
338,3X6 iibii i^lpreseltt the amuij exporf^is sup- 
^ posed to be not teas Chan 60,000,000 of hbsi, and 
the amount is yearly increasing* 

The Attleirioan cotton ^oof first brought to thib 
country very lit cleaned, and, in consequence, 
was for some iniie kidiscrteiiMoly applied to the 
manufacture of the coarser spades of goods. It was 
soon, however, perceived that the cotton grown up- 
on the coast, termed Sea hhni Coiiont liad a finer 
and longer staple than that grown fkrther back m 
the country, and known by the name of Upland Co^ 
tons But It was not for several years, and after a 
succession of trials, that this wool was ascertained 
to be of a qudity in every respeet superior to the 
000100 pf ^e Isle of Bourbon. Indeed, it was not 
before the year 1796, tliat tho finest de8w:ripticn of 
it was to the purposes for which Bout bon 

baa till then been used, and which it soon en- 
tirely supplanted ; the second quality of it, in like 
rinanner, mppllmting the Brazil wool, in many kinds 
of goods for whidi it had been employed. 

The upland cotton is a different species from the 
sea island, and is separated with such difficulty from 
the seed, lliat the expence of cleaning this wool 
must have put a stop to its farther cultivation, had 
not Mr Ell Whitney, a gentleman of the State of 
Massachusets, in the year 179^1 invented a ma- 
chine by which the operation is easily and success* 

There fire two qualities of this cotton, the one 
teisped upland Georgia, grown in the States of Geor- 
gia md Soutli Carolina, and the other, of superior 
quaifty, raised upon the banks of the Mississippi, and 
wtidguiahed in the market fay the name or New 
Orleans CottoB« 

There was at first a strong prejudice against this 
wcMd; it Wjw supposed that it was of dn inferior qua- 
lity, an4 md ant receive a colour in dyeing ; 
but beiag fbuod suitable to different coarse fabrics, 
its oidtivation was so rapidly extended, that, in the 
year lfi07» 55,018,448 lbs. of iqiland cotton were 
exported the United States. 

The cotton of the finest quaBly ever brought to 
thi English market, or probably ever grei^, was 
tldkttoised in the Island of Tobago, upon the estate 
of Mr Robleyi between the years ),7^9 and 179S« 

Thsa gentlmnan carried die cultivation of this article 
to some extent, but the price of cotton falkng veiy 








Mton Ma. low, «Bd (h« gnmHV^^ silMr^4)econiMng extr^mily 
®**®*^** prohtBbie in cdtiMipience of the destruction of the 
~ tugar plnni^ltieM in th* Brchch .^nris, ho in- 
duced to CCnvlIipB cotton {dentation into a <iu|pir 
one. The pr«PEaion of cotton of this descrrptioa 
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about one bidf of tlic ciop. In tJic paypient of Cotton Mat 
this ipnt, the tooHector refubt- to receive any but the 
best sntLcJnVMiM Ilf the cotton ; and to this the far- 
mer dare not (Aiject. The remaining half is pur- 
chased by fiui Kkwipaity's commercial Resident, who, 
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by any (Mier petsoh, aUh(<u^*i till wlthm the Itlfet twd years, £xed the price he 


4 h^beiyM that the price it would jriela waul^ 
atii^y rrtidy it# expence, ** 

until Utely, it wb$ thought that the cotton iroof 
of India, from the ^itneas it6 staple^ coi^ld not 
be spun taadvtetttjg fipoh oar improifca macTmory, 
and, in cnnsequoncot the greater part of the ftidian 
cotton hroM^t aq this country wais spun up^n 
commOii^^ny, and u^d as weft ior tbj^ 
licoes. iv {hurt of this ^ool htdfxontijntti!^ toliettcK^ 
applied, But a great propOTtiot^^of it ia Afw 
with the long^ stapled wook of other ada 

by that means brought into a sU^jls ^ 


was to give tor It. But in the bargains made by this 
officefr, ih the last and present year ( W/8), he has 
agreed to give to these parties the aver^ price 
received by the, cultivators in the surrounmng dis- 
tricts. ^ 

If tlie cttltisre of cotton in the Guzzerat has 
been able ft exist under this oppressive system, 
what might tmt be expected, were- the rent of the 
lands, as is now the case in the Presidency ol 
Bengal, permanently fixed, and paid in tiiooey 
and were the growcis at liberty to sell the prodpci 

^ , ^ to those who would give the best price for it: 

and spinning frames. It is tp The rapid Increase of cultivation Bengal, since 


more pains will now be bestowed upon i^e cuHure 
of ihn article in India ^an jbasbftbertote^ done* 
1 lie onening of the trade wift inttodhoe (k»l^titton, 
and the planter will find that a boiW qumity will 
command a jproportionally higher price. The impo- 
litic regulations, however, establisned under the mo- 
nopoly for beouring thd ^edlectkin, of the revenue, 
and preserving the exoluidve trade, being in many 
places still allowed to exist, retard that improve- 
ment which otherwise would take place. 

The influence of tlu<i policy is pardoulatly felt in 
the Presidency of Bombay, tSil lately the only part 
of India from which aqy eonsiderme quantity of 
cotton nas exported, and in which the cultivation of 
this product is so extensive that, in 4k& district of 
(Tuzzerut alone, 100,000* heavy bales ere annually 
piodiiccd. 

About 18|000 baleo of this quantity go to the 
Company for the rent of their lands, and are de- 
livered by the cultivator to the Company's col- 
lector. immediately after the cotton has been pick- 
ed, but befoie ft has been separated fVom the 
seed. Tim person fixes, annnallyr the rent Which 
the cultivator is to pay ; the amounl is always im- 
posed in a fipectfied buoi of money, but payable 
in cotton, rated at a price named by the collec- 
tor. Its amount, upon an average of years, is 


the introductiun of this more enlight^ed sys- 
tem of management, and the acquisition and dtmt- 
siem of wealth which have been the consequences, 
-pretent a striking contrast to the unpoyenshed and 
wretched state of die cultivators in Bombay, and 
spealL a language ffi political scrence, not to be mis- 
m^rstood* 

The <?onipany^ within the last two years, have 
been attempting to introduce the Bourbon seed into 
the Ouaeerat. This plant takes three years to 
cqpe to maturity! and in the second yea^r of its 

E owth, the crop did not promise Weil. It would 
Wfong, however, to be discouraged by the fail- 
ure of an tmdprtaking corned on under the manage- 
ment whiefa Usually belongs to monopoly : For, when 
that system and its elTedts sliall have been more com- 
ptetely done away, and improvements come to be con- 
ducted by those who are to reap the benefit of them, 
a very different result ealiy be looked for. Were 
this better system once estiMjidied throughout the 
Feninottla, it appears not unrehsoixible to expect, in 
a Country of such various sOilv and of such extent, 
with a popUktibn saclt as India afibrds, that not 
only all the qualities of cotton wool, known to our 
manufacturers, might be produced, but that new de- 
scriptions of it might be obtained, possibly pt more 
usefiti application than any we yet possess. 


Thcjolldvoing Table ehme the Descriptions (ff Cotton annually impofied inlo Britain since the year 1802. 
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Tht 4u<^6g4iiig TcMe^hi^s the Application <^Oit Cotton imports 

Stock in the ports, in Jan* 1817> 76»COO ^ 
liitto m the acaler^ hands, e 0,000 
Pitto imlieiiptiineiif h|md»» j^ndnnd. 1 7»000 
Scotionil, 2.000* 

115,800 


EkpoirttoContktnt*^,300--i*'Irelandt8^ \6,7CO 


Import in 


47d>^i 


T&ken for contuumption 
Scotland from perts^ 

.i^iPcKluct increase oftatock in the 
hand* Of dealera end epinners, 
€(mnimed in England 859 . 400 , ] 
or 691 1 hagsp^ «eek, 

Ditto « ^ottod 47,600, 

01 '91^1 baga^iireek, ^ 

Emainit^ on tiaml in the porta, 

In dealers’ hands, 

In spinners* ditto, England, about 
18,000-^Scotlai4 02OO» . - 


Iflm in ih^ar 1^1 Tt 

[)-ipIrelandt8, 
of Eael||^g^ 

9r300 


fotisnlda* 

nu&ctiair* 
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113,800 

28,800 

■V 

aofioo 


. 407,000 


• 161,800 


595,000 


The overage weight of the packages included in ihe import and otoi^ in "^be pqrts is it*l5 libs, 
average weight of the ptdtage of the coUon consomU in the year h 368J|jihs« 
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Ju these reaulu, see ihc necessUiai^ the hi^ 
terests, and ifte cn^^leS; of a free people, calling 
into existence the la^nt powers <f( the cultivator 
and the mechanjic, and co^p^dting wlUi com- 
tnerce, in carrying the arts to 'a^gree of pcf^ction 
which th^ could nut otherwise have attained, 

Mr Watt Dunng the time tl^at the machines Cor the dlf- 
npphw. the feraut proces^s of cotton spinning were advancing 
Stwim-f n. perfection, Mr Watt had applied his admir- 

Rinc tl. ma- aW® iiUprovements on the steam-engine to the gi^g 
mieactuiing motion lo mUl-work in general His inventions mr 
" machinery. |j^|g besides the ingenuity and beauty of con- 
trivance which they possess, nave bad an inducioce 
. upon tli€ circumstances of this country and of man- 
kind, far more important that that produced by any 
qf the other mechanical discoveries which mark this 
period. 

If we had no other alternative in the means 
of gMiig motion to our machinery, than that of 
plamng ft on a stream of water, or employing the 
power of horses, how comparatively cxpetiuve must 
our operations have been, and how slow and liroit- 
od xhtir progress ! By Mr Wattes invCntiont, we 
became enabl^ to car/y the power at once to 
the situatioti where it could be most advantageously 
used, to placo >t in the centre of g population 
trained to manufacturing habits , and thus to bring 
together the difienent branches of manufaetijiriL de- 
pendent upon, or tnUmately connected wim each 
other, with all their numerous subsidiary establSldi** 
mento; thereby giving facility and efUttt to |^r 
mutual operations. 

Some account of the introdui^tion of this valuable 
accessory, naturally forms a part of the histoiy of 
the cotton manufacture ; and, in perusing the foi- 
lowipg short detail, the reader wQi oe surprised at 
^ the laowncBii with which the steam*engine came into 
use at drat, compared with its present extensfy em- 
plcnrmeiit 

Mr Watt had ^arlj turned bis thoughts to the 
application of the steam-engine to rotative motions ; 
and, in the y^r 1781, had completed the tnoans for 
accomplishing this eiul. at the moment lie 

was taking measures ibr s^curik^ to himslrif the ad- 
vantages of his disGOveiy, a coOTOOiftiil Workman tm- 


frayed anait of hft inventioea tO'iHher parlonB, who 
tbok a for It. 

It wds noi tiQ the fidlowing after having sub- 
stituted a nfdst ingenious contrivance to supply the 
pait of die process which bad been stolen from him, 
that he obtained for Messrs Bolton and Watt a 
patent for the application of this power. Their Arst 
rotatioe engine (for we are obliged to use that phrase 
to avoid circumlocution) was erected in the year 
17B2, at Bradley Iron Works, and they erected ano- 
fber die same year attheirown manufactory. In 1788, 
they erected an engine for winding ores out of a mine 
in Corowall. In 1784, one for an oil mill at Hull, and 
the first eugfUe for that splendid establishment the 
Jtondon Albion Mills ; one at Messrs Goodwin and 
Company’s brewery in London, dndone at Mr Whit- 
bread's, with three others, making in all seven en- 
gines that yedr. Among those erected by thtm in 
1785, wds one for Messrs Robinsons at Popplcwick, 
in Nottinghamshire, for spanning cotton, the first in- 
stance of the application of steam to this manufac- 
ture. In the following } car they erected a number 
of rotative engines for various purposes; and, in 
1787, one for Messrs Puls at Warrington, for cot- 
ton spinning, and three others for the same purpose 
at Nottingham. But no rotative engine had yet 
been erected at Manchester ; and it was not until 
)789t Steven years afier Bolton and Watt had re- 
ceived their patmt, that they constructed, for Mr 
Drinkwater, the first engine used there in spinning 
cotlou. In 1790, they erected one for spinning cot- 
Iten a|t Nottingham, for Sir Richard Arkwrtgbt, and 
another at Darlington for spinning fiax^^a cotton 
quUnfog engine at Misnehester, for Mf Rimpson, 
ani a seCoaU one at Paf^ewick, for Messrs Kobin- 
som|. ' Sotne thne bisfore tfais^ however^ Sir Richard 
Arkwright and others, fWmi in IH-iudgid oeonomy 
in Rie first cost, had Used, for*^i|sning, atmosphe- 
rical oe'I^MComen's engmes, with rotative motions 
applied to^them. But, soon coming seo^their 
iww. thele Were abaodoned, ip^BoBoii anA ^u’s 
cMglbM came into generot ute uith s|ai 2 - 

iiers> to sE wdm wkere^t|riif<|tower 

waipbeW|%ed. " ^ ^ 

A^t the ^ear 1780, soiiieattempts4»4gaii to be 





cotton Ma- mofle, both in I<anM8hfc4MB|piU;CJ^o«^ manu- 
:>.ntifljgorc. f)actu|^ lEDUfllins^bui w^hwIuei^lC Thm.was no , 
yarn for the yfeftW l jieae ^ooc><»,^ttt that fpii^ upon 
V temStJto Ha/gipave^^H^yi ^hen mode of tbia^ it was 
N^nufactiirc Tound thof 'wre not of a -marketable *quriity. « .The 
iMiisifliis. ijekt Btt^pt.;Ki«as iwth wefti brought froip lnd;!^ 
and bf^ter article itan^the form^. was by 

4hifi tneana.prodaoedy it WI 9 atili not a to 

boa^ Cpmpotiticm' with Indian hftusluu 

It was not t\Jl thoi4|KFe jenni/ gave the yarns .ifeit- 
ed to the fabriic«^^|hat thje manufacture of the finer 
cotton ^artidi^ m 4Bmy success in this country. 
This maolunOf 'MS has been mentioned, came into use 
at the e^ of the yem i^pon Sir 4 ^* 

wri^ht^ jhunnt beingx;ancelied, and it 4s filing 
p^iod we nre to date the prop^ 
moat of this pan of the, manuractufe* rajm, 
however^ was its progress after thi|s time* that, in . the 
year 1787 . 500,000 piecW of 
putecl, were manufactured in went ’Hirodn^^ ‘Vf r W 
This m^'de began to be near)ylat the ^auie 
time at Bolton, at Glasgow, and nt . Pd^ey each 
place bemking itself tq^ihe ;ft>^ch rpsdnibled 
most the goods it had acopiiWed, tip tnanu- 
&cture; and, in consequence of this judicious dis- 
tribution at fifst, each has continued to main- 
tain u superJority in the productiii^ of the articles it 
?et out with* 

' Jaconets^ both coarse and fine, but of a stout fa- 
bric, ciiecked and Htripod tniialins, the other 
articles of the heavier descriptiqn ct/this branch, 
are manufactured at Belton and in its neighbour- 
hood. . ‘ 


supposed to amount to above five tliouaand, are Cottoti Ws- 

pfdbably Hm most orderly and the best 

bo^ >of 45^5S^6^ito be found in tlie island. ^Tbeir 

occup8taoh,!i^,9^y >8 of ai^ature to afford eaercise 

to their apd barmg reoeived the education 

given tp.Sdc^l^; they are not only,, 

4^d of reasKigt but tlvere^Ve among them many 
. with considerable literary attatnmeofa, mid some 
who devote their ^re hours to the |^bsecution of 
science. If it were requited to prove ihotbeneficial 
effects produced upon the condition of the lower 
orders ^ oducatipn, and the cultivation of the un- 
derstanditm^ -the superior state of the working peo- 


ple of Pai^t^ above that of mast other places might 
safely be inferred to. 

T^rc is a curious circumstance to be noticed with 
.regard to the manufacture of fine musHns in Scot- 
land, that * nearly the whole of the yarn used fur thit; 
article is brought from ManchMer, in consequence 
of the Scotch spinners not havityg y<^ been able to 
produce yarn of the best quality. This inferi- 
ority does not* proceed from ^ess peMfect 'con- 
itmetioD of the' machine employed in Srbtland, 
the mechanics and machine-tiilittkefB of Glasgow being 
admitted to be excellent wcrkin ^4 neither does it 
arise from the want cf skill in ^ose who conduct 
the business, or from any difference in the processes 
cmj^yed in the two countries; but it is to be attri- 
buted to ^e same cause which produces the supo- 
yarn ofjndia ; namely, an adroitness and me- 
chaitical sli^t of hand, in the operative spinners, 
acquired by a few out of the great multitude bred at 
hfaticbester. 


Book, mull, and lino' muslins, and jaconets of a 
lighter fabric tlian those made In Lanbavhjre, are 
manufactured at Glasgow. Sewed and tamboured 
muslius are almost exclusively made there and at 
Paisley. A machine, of most ingenious contrivance, 
for performing tliQ opeiratiou uf tambouring, was, 
about ten years ago, invented by Mr Jdlin Duncan 
of Glasgow, and a, patent taken out for the dis- 
covery. Each machine contains about forty tam- 
bouring needles, and is superintended by a gnd, who 
pieces the thread when it breaks. The patent is at 
present the property of the Messrs Mitchells of 
Glasgow, who have a w^ork containing 'twenty-one of 
these majckines. 

What are called fancy goods, wove in the loom, 
w^ere first < made Paisley, wJiich hod been the 
chief seat of ,ilm . silk guus^e manufacture of this 
country, tu ^is bffU^liA which was beginning to 
fall into decay, ji body of most.^ingienious workmen 
beet) bredi and by empioyugg them, the wste 
and ioventtoq.whijdbbqdi^ the ^rarlcties dis- 
played, b^^atbcauiifid^i^^ 
tra^eritiBcl'^to ^hc prisduCtl^ 0 ocscri^ons 

pf l?T 0 n ce, ^^ley«> for a 

long (tiofiC, retained ^jjcctoajve possession*^ this 
branch y, but being only seven ..mtlcs distant, from 
the general seal^ pe t;^toD manufac- 
ture,^ Scotland, and the to^bicE moM pur- ^ 
aeireiral of its prlncinit|,^nufa<^rers . 
' t 0 nfilNla their jC^itebri^'li^nu to that 

city, the weaving ai thfi^ , muidins con- 

tuuies tdrbe exerted ip nisley qv its neighbour- 
hood. The weavers enqiloyed on this article, 


The manufacture of the thicker cotton fabrics 
was at the same Usne rapidly extending. The ma- 
nufacture of dimities has been exclusively con- 
fined to the north of England, all attempts to make 
them in Scotland having proved unsuccessful. Tlie 
finer qualities of this artr^e are made at Warring- 
ton, the coarser in the western parts of Yorkidiire. 

Balasore handkerdhiefs were at this time begun 
to be manufactui^ about Preston and Chorley, 
where they stiB col|lh)ue to be made. 

Tile manufactiire of ginghams was for a long time 
confined to Lancashire, ^ but for many years it has 
been extensiv% introduced at Glasgow, although 
Lancashire continues to be the chief seat of this 
branch. 

Pullicat handkerchiefs were begun to be made 
about the year 1785 at Glasgow, where the manu- 
faclure of them has bean carried to a great’ extent. 
Hiey were not made in Lancashire till some lime 
after, and the tnanufaqture of tlicm there has never 
been to tlie same Glasgow therefbre con- 

tinues to be die principal mart for this article. 

white cbeclcs and stripes for expolrtation, 
# ^tisl a linen fabric; afler^ds tliey were 
made with Hhen' ,warp and cdUon weft,; and when# 
Sir Bichard Arkwright’s discovery enabled the spin- 
ner to produce cotton yarn of a sufficient strength, 
tq be used for wiips^ a great proportion of these 
gocM^ ^ame to made wholly of cotton. This * 
mau^ciure ^l^ried on in Lancashire and in the 
county of p!fa, ahd..to a small extent at Aberdeen; 
but the chief seat of this branch is at Carlisle. 

The manufacture of cotton cambric was begun 
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ration Ma* about j^e miw peripd, and was separated into two 
branAos : iiltol^hric to be ijised as garments in'A 
white or printed sWe; and into cambric tnad^-'4S 
iuiitationi of 1^Venc&ii»0h cambric, to be used for 
the same parpospa ' CBSi artic Th® is 
ihanufac^ured nearly dp^cither in Lant^hfre, \^here 
It Is C}^iied pn to great extent^ and fnie second, bf 
much aindum, wholly at C^gow; the Sedteh 
manu&ctiircrs Imviog never bi^ti able to rivartlie 
Larica&htjre in the first, opy the Lancashire numu- 
facturers to rival the $doi'cb 
Bandaima haAdk$cbicfS|^ah^ cldtl^ for 

garments^ Wre begun to^^iSSa%.at Glasgow about 
the ycar4 jjlSS11>y Mr Henry MOnlerth, and are now 
xnaDUfucfo^il there to a amoaUt« The 

doth is 'dyed a bright Turkif^^rea, and the coTOur is 
discharged from those parts jin it which form the 
pattern or figure, by pas^iq]^ a chemical mixture 
through them. This arfi^ is made no whetebut 

at Glasgow* - 

^ from Glai^gOiw being seat of a fine nfjtfpiufac- 
tore, it was. npt ffmnd practicable to intrpdqdv there 
the making of calicoes* This '^rilcle, liowe^iei*, w^as 
made at Perth, though never , to u greaf htnount, 
and thp Scotch prinljtjrs iVerC obliged to get the 
principal part of their supply from Lan^hire. 
In this state, ilipy felt that they were not on 
an equal, footing witb the English nrintqr^ and as 
large capitals hud been cttibarked in the tra^, 
foere was a considerable anxiety that this de- 
fect in their situation should be remedied. This 
was at last accooiplished by the introduction into 
Weaving by Scotland, in the year 1801, of the art of weaving by 
thf power of jjjg Qp water or of Siteam, the machinery and 

^cani! subsidiary processes for which had about this time 
bicn SO improved^ tJiut the qloth wdven in this 
way.w'os found tp come as dieapi if not cheaper^ 

than Uiat derived 

MrCrtn- Weaving by water or steam had been attempted 
wnght’b hi- years before that period, by the Rev, £. 
fipiuon. Cartwright, of Hpllandrr House, Kent, who invented 

^ a loom to be worked by mco^nical means. Hie 

circumstances uf|hU discov*, which have been 
obligingly communicated to us, in a letter from 
Mr Cal^tvyrigiit, arc curious^ and in 'the history 
of inventions, wc thlpk interesting. Mr C* says, 
Happening to be at Matlock in the of 

X784-, 1 fell in company with same gehtfom^bjp^’ qf 
Mancliccger, when the convci^atioii turned oCAitjlc- 
wrighfs spinning machinery. One of the comparf? 
observed, that as soon as Arkwright s pljitqnt expif^, 
60 many mills would be erectedL and so mucn 
ton spun, tliat hands never ^cpula be found to weave 
it. To this observation I replied, that, Arkwright 
must then set his wits to vvbrk to invent a w^eaving 
mill, Tliuj brought a conversation on the subject, 
in which tlie Monacster gentlemen unanimously 
agreed that the foihg Wns impracticable ; and, de- 
fence of^ their c^piniojo, they adduced arguments 
which. I cerWinly yap incompetent i6 answer, or 
even to cumprchcmi, being totally ignorant of the 
subject, having never at.' tliat time seen a person 
wx>ave. I controverted, howevtf,^^ th^ impaefipabi- 
lity of the thing, by remarking that there had lately 
been exhibited in London an Automaton figure which 





, played at chess. will not assert, gentle* t^'ottou 

men, saidl, that 'St is to to coniU^dct a 

machine that shaU;*ii>reave, than one wbkh sh^ make 
all tile variety of moves which arc ij^uired in |liat 
complicated game.'' 

** Some little time afterwavds, a paqdoular cir* 
curnstailjce ret^Uiig this conversation Udnd, it 
struck me, that, as in plain weaving, accorditor to 
the conception I iiien had of tlie ^siness, &rc 
could only beforee saoVemcib/ which wore to fol- 
low each othipf in ouccOBsion, tb^*>e,^^ou1d be little 
difficulty in producing, and repcat^g them. Full of 
these ideas, I immediacy employed a caf^nterand 
smith to carry them into effect, r As sooq^ihe ma- 
chine was finished, 1 got weaver to in . the 
warp, whicii was qf such, toaterials os sail-cloth is 
usually made of, To^^gay great delight, a piece of 
cloth, such as it was, was the peoduce^ , As 1 had 
^l^ver before topped my thoughts lo any foing tne« 
chanicah either in theory or practice, nor bad ever 
seen a loom at wor^ dr icnew any thhig o^. its con- 
struction, you urill reatlBy suppose that toy first loom 
must have bden a most rude piece of machinery. 

The warp was placed perpendicularly, the reed fell 
will) a force of at least half a hundred weighty and 
the springs which threw the shuttle were strong 
enough to have thrown a Congreve rocket. In shorty 
it required the strength of two powerful men to work 
the machine at a slow rate, and only for a short time. 
Conceiving, 4n my gi*eat simplicity, that I had ac- 
complished all that .was required, 1 then secured 
what I. thpught a most valuable property by a patent, 

AtFi Ay^ril llbfi. This being done, 1 then ,eonde- 
Bceniled to see how other people wove ; and. you will 
f^pms toy astonishment, when 1 compared their easy 
toodeB of operation with mine. Availing myself, 
however, of what 1 then saw, I made a loom, in its 
general principles, nearly as they are now^madc. 

But it was not till the year 1787 that 1 completed 
my invention, when I took out my last weaving pa- 
tent, August 1st of that year,*’ 

But the idea of weaving by machinery was not 
ncw'. About the close of the preceding century, a 
drawing and a description of a similar loom (a cir- 
cumstunce unknown to Mr Cartwright) had been 
pri'iicnted to the Royal Society of London. The 
movements, too, in both, are the same with those of 
the Inkle loom, a machine wliich had long been in 

Cartwright, after pbtaining bis second patent, 
a weaving mill at Doncaster, wdilch he filled 
witli looms. This concern was unsuccessful, .jiud at 
last was abandoned. But still the invention Watf pon* 
sidered imporlaiu to the country^ that some yew* 

upon a® oppltoation from a nujiinbar of manu- 
facturera at Manchester, Parltatoenl glinted Mr 
C^twright 'a sum of nipnoy as a ^tUimtifoir for 
his ingenuity ai^ trouble. ^ Xh' ^ 

About t|i^yckr 1790, Mr (kunfhilW pf Manches- 
ter, ;ufide> a loencA from Mr G^wTigl^t, created & 
weav^g fadtOTy, which was t^^kve coniaiuid five 
hun^^ looms, for 

He wa^ also «o have atteov^^the wekvm^ 
tians^ '' But after a limall part of tiie iitaidHnetjf h^d 
beCxi i^ agomg, the work was destroyed by five.; 



Cotton Ma- and the concern^ not. having pi*o. 

nuWurc. mi8ed’3H) be Bucce^aful, the'tnill vm not rebtljlt. 

^ About tho year 1794 , Mr 15cll of Glangw iOTent- 
ed anotlter lotiAlii, (tof'^hlch a patent also wm taken, 
and a factory of tbeae Booms was erected at Milton, 
near DuVnbartoi^i Bat this concerDi although car- 
ried on FoMDnny years, not succcssfol than 
those wMoh lutd preceded it. 

In die year iBOl, Mr John Monteith of Glasgow 
erected a weavii^ fkotory, containing two hundred 
looms. This afco wnte at first unprosperbus, but, for 
a' considerable ft Is supposed to hava baen 
successfbli tlie number of looms, some years ago, 
having been increaPied to three iKindred. 

In 1805^ a large weaving mill was erected at'€^* 
tri$e, in Ayrshire by Messrs James.Ftblfijyand Coifi- 
pany; to be carried on in oonjunctiem with tlieir eii;^ 
tensive spinning work at that places ^ and, in. 
they built another mill at DoWi^' in $tirlingrflir^ 
connected with their spioibmg ^woiks^^fe : the two 
containing 4Gfi looms. Thd qii^tity^ of cloth pro* 
duced in these establishments, in pr<i^>ortion to the 
number of hands employed in them, is understood 
to have been greater than had been obtained before 
in other works, and the undertaking is said to liavc 
done well from the outset* 

After this period new weaving factories wetc rear- 
ed in Glasgow or in its neighbourhood, almost every 
year; and it would appear that this branch is now 
solidly and permanently established in that part of 
the country. At present there ate in Glasgow, or 
belonging to it, fifteen weaving factories, containing 
^275 looms, and producing about 8000 pieces of 
cloth weekly. ' ^ 

In the present improved state of this process, one 
person, generally a girl, attends to two looms, the 
weekly produce of which is from seven to nine pieces 
of cloth of ^ths wide, and 28 yards long, woven in 
an 11^ reed. For this she is paid at the rate of 
is. 2d. per piece. 

This mode of weaving, however, never could have 
Mr Rat- succeeded, and indeed must have been long ago 
abandoned, if Mr KatclifFe, of Stodiport, had not 
I'liinc. ' happily invented a process for dressing the web be- 
fore it is put into the loom. The stoppage of the 
work ftom time to time, wliich made ft iinpossibl^ 
for one person to do piorc than attend to one loom, 
was thus rendered unnecessary. 

The contrivances for performing this process are 
very ingenious, the macltinery employed in it hav- 
ing Its movement flrom the power which gives motion 
to tlte looms. ^ ^ 

Thcyarn is fiVst firom the cop bpon, bobbins, 
by a winding maohlil, uv which operation It is pass- 
ed through Wifiter to increase its teifiicity. The 
bobbins are thM put upon tli^ ^Vpia and the 
wib wdrped ftom thbni !a l^m belonging to 
the dressing frame. From this beam, placed now 
m the dressing frames the warp :is wound upon the 
be^, but, in ili':pife||resa to it, passes 
thro^ba hot dressing of It b itM compress- 
ed b^wii^ to ftW'it froib^^ moisture 

it had BbtUilm with the dressing, and drawn over a 
^uccesidoD of tin cylinders heated by stcam,^ to dry 
it ; during the whole of this last part* of Its progress 


being lightly brushed as it moves along, and fanned P>tion Ms- 
by rapidly fanners. , nufacture. 

The weaving Uioalicocs bypotver, has not suc- 
ceeded so weu in Lancoriiire as in Scotland, al- 
though ntioserous attempts, some of them on a con- 
siderable scal^, have been maftb to establish it there. 

They have never at any time had more than two 
thousand of such looms at work ; the number em- 
ployed at present does not exceed a tlioftu^nd; anil 
without some change of civcumstances, it & Uiought. 
that even tho^ mu^t be given up. 

The obetod^ to the stiocass of this branch Jn l4an- 
c^hire, s^mk to be the tow wages at which goods 
lire woven >^ere by the hand. The population of 
this district, it appears, has reached an amount which 
makes it press at all times on the’tneans of employ- 
m^t, and when trade is dulL Id a great degree. 
Whenever trade, therefore, i« in this state, the 
price of hand- weaving falls beloW what the . goods 
can be pradocedJ'or by machine]^, making an allow- 
ance for its cost and maintenance, ' But there is be« 
sides another thing which, at titnes, helps to bring the 
goods produced by habd-weavipg, particularly those 
of the lowest quality, cheaper to market than those 
from the power looms, namely, that yarns of inferior 
description, and bought at a lower price, can be used 
by the -hand weaver, and by great dexterity and 
painsi fabric^ed into marketable cloth. This can- 
not be dbne in machinery, the yarn for which, 
that it may stand the fatigue of tlic operation, and 
occasion as few interruptions as possible by break- 
ing, must be spun from a superior quality of wool, 
and witli more than ordinary pains, and in conse- 
quence is dearer than eveu the best yarn used 
for cloth woven by the hand. , l"rom these circum- 
stances operating in favour of the production of 
goods by hand-weaving, the attempts to extend 
weaving-mills have not prdved successful in Lanca- 
shire, But Uiis struggle between the two processes, 
we think, must fimuly termififtte in favour of the 
latter. For the weavers cannot go on at the wages 
they have been reduced to, while the weaving- 
mills, if we may venture an opinion from what 
we have seen take place in other processes of ma- 
chinery, will be daily acquiring i'aciiities and im- 
provements, in addition to the advantages which 
they.already possess. Until, however, the demand 
for labour increases, tlie lower qualities df goods 
will probably condpue to be w oven by the hand, 
while those of a su^mrioC' quality, requiring better 
materials, will be woven by machines. 

Mr Peter Marsland, of Stockpmr^ who* for many 
years, has had a large factory for weaving cloth of a 
supBrior quality, is the inventor of an improvement 
upon the pouar loom, by means of the double crunk, 
for wbkifi, about ten years ago, he obtathed a patent. 

The C^lVH^ationofthiB crank is to make the lathe give 
a quick blow to the cloth on comio(|Hn contact with 
it, and thereby to render it more stout and evenly. 

From the change which has lately taken place in 
the dress of this country, by the printed cotton 
%loths being n^riy supplanted by silks and worsted 
stuife, it has been supposed, that tlie manufacture of 
calicoes, and in general of cotton goods, must have 
considerably declined. This, however, is not the 
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C otton Ma- ease. The increa^c^ demand for thiit article for ex- 
iiufttcturi*. ptfftation, to printed abroad, or used there in® 
^^hitc state, has more than compensated the falling 
oif in the sale for the home printing trade ; and the 
number of yards of Cot, ton cloth of tliis desenptiop, 
produced at present, « greater than it was when 
printed cottons were universally worm 
Ci'ncral run brought down the history of the cot- 

o*f rtiunufhcture of this country to the present 

juiiit .iiijount time, we shall endeavOw to givt a view of its pro- 
of tlu (Ot* gressive advancte^ from tirnfe to time, from a state- 
inent of the quantity of ctfttoiii wool imported into 
Hritiin.* Oront Brltoi^at diffisrent periods. 

From ihc year 1716 to I720 the ayenigc annual 
importatioh of cotton was 2,173,287 Ihs. We 
have not been able to obtain any account of the cot- 
ton impdried from this period the year 177 i ; but 
the increase above the preceding importation had 
not been great ; for tlie average annual importation 
from 1771 to 1770. which conmionces two years 
after Hargreaves's and Arkwright’s discoveries, and 
compreliends two year?? of the time after which cali- 
coes began to be made wholly of cotton, is on- 
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1776 to 
1781 to 
1786 to 

1791 to 

1796 to 
1801 to 
180r) to 
1811 to 


J 780 it was 
1785 

1790 

1795 

1800 

1805 — 

1810 

1815 

J8I6 

1817 


4, 761., 589 lbs. 

6,766,613 

10 , 941,934 

25,443,270 

26^0,000 

87364,077 

58,334,492 

76,601,775 

71,761,067 

93,920,055 

124,996,427 


Tlie present annual value of the cotton manufac- 
ture of Great Britain, is estimated to be between 
tliirty and forty millions of pounds sterling : of which 
there is exported, including cotton yarn, to the value 
of twenty miUions sterling. Of this last article, there 
was exported in I8I6, 16,362,782 lbs. valued in the 
cusUmi-house entries at L. 2,707,384. * 

In the year 1811, when Mr Cromj>ton applied to 
Parliament for a remuneration for his inveinion, he 
found the number of mule spindles m the country, 
by as accurate an investigation as he could make, to 
he about five millions. At present the number of 
Spindles, throstle and mule, is Supposed ta he nearly 
six millions ; and the power required to move them, 
it is calculated, is equal to that of 10,572 horses. 

Such is the state to winch we have been enabled 
to bring this manufacture, in consequence of the in- 


ventions of Arkwright, Crompton, 

Kelly, and Watu ”l)at having reached this^oint, , 
it may be asked whut security we have that we 
shall be able to retain this branch' to the same 
extent, now that other countries, over which we 
possess no exclusive natural advantage, are using 
efforts to peurticipate in its benelits. To this it can 
only be answered, that the hopes of being able to 
preserve our hold of this manufacture, rest upon our 
pei’sevcring industry, our economy, our great capi- 
tal, the advanced state of our attainments in nia- 
chinery and mechanical knowledge, and the advan- 
tage we derive from having been long in possession 
of the business, and by that means being more skil- 
ful in the manipulation, and better acquainted with 
the minutias of its processes. The start we have got 
of our competitors in the career of invention and 
discovery is unotber important advantage, i liu lead 
wo have thus obtained, we think it probable we may 
be able for a long time to retain ; Tor invention is 
progressive, and, in a manufacture extended like 
ours, it is at the same time diffusive ; every disco- 
very tiiat is made, having the effect to unfold prin- 
ciples leading to other discoveries, or to suggest una- 
logous upfdications in other departmctits. And when 
the manufacturing class has once received this im- 
pulse, those who conduct the processes, and those 
employed in the operative part of them, have their 
thoughts constantly turned to the means of enlarging 
the powers of the machines they are in possession 
of, or to the discovery of other machines for ex- 
ecuting work still performed by the hand. But 
beside the greater progress in machinery, which 
may be expected to take place in a long established 
manufacture, there is a progress also of‘ art in the 
use of that machinery, of contrivance to supply its 
defects, and of little iindefinabJe subsidiary aids for 
the furtherance of the work, which contribute to 
give a superiority to it over every undertaking of a 
more recent date, f Or, to take a more liberal view 
of the matter, may there not, independent of these 
securities, be room for the growth of the manufac- 
tures of other countries, without the diminution of 
ours, in the increased wealth and consumption of all ? 

But it is not the rivalry of the European states, it 
is thougiit, that wc have most to dread in this branch. 
Over many ol them we have natural advantages, 
and with all of them, from tho circumstances which 
htfVe been stated, it is probable we shall be able, if 
necessary, to mnintain our ground. But tliis, it is 
leared, may not be the case to the same degree, in 
the competition which at sonic future period we sliall 


♦ By a computation, from data collected with great care, it appears, that in the year ending the ist of 
May 1818, there were 105,000,000 of yards of cotton cloth of all descriptions manufactured m Glasgow 
and the neigliMpthood, the value of which w \s estimated to be L. 5,200,000, and that of these goods about 
one half was lexported. 

f When the measures for conciliating the respective oommercial interests of parties in Ibe Irish union 
were arrangkiff, the^pinion of professional men was taken as to the period ^nt vKhich the cotton nmnui'ac- 
ture of Ireland might be able to go on in competition with that of England without the help of protecting 
duties ; and Mr William Orr of Dublin, who had introduced the manufacture into that country, was o^ked 
if he thought it likely that in ten years the Irish manufaciuirers would overtake the English in skill. Mr 
Orr replied, yes ! if the English can be persuaded during that time to stand still* 


Cotton Ma- 

nufariuro. 
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Cotton Md- hnve to encounter from afler her great 

n^nctwe.^ tracks’^f land are occupied, and a fuller population 
^ admits of her capital and industry being profitabiy 
directed to manui'actHring pursuits. From being the 
grower of the raw material, it is apprehended she 
will have an advantage over us in this contest which 
none of our other competitors possess. But even 
this circumstance, we appi^end, is not of so much 
moment as at first sight it may appear. The south- 
ern states of the union, in which the cotton wool is 
Taise<l, from their local defects in other requisites, 
and the description of people of which their lower 
order is composed, never can become a manufactur- 
ing country. The Competition, therelbrc, which we 
. shall have to sustain, will be with the people of the 
northern states, who must, like ourselves, import the 
raw material they are to manufacture. The differ* 
ence of its co^t to them and to us cannot be great, 
particularly if we shall have the East Indies and 
South America open for our supply. 

We believe, then, that in this manufacture we 
have little to fear from a competition with others ; 
but we are not equally confitlent that its prosperity 
may not be exposed to risk from our ill-judged anxie- 
ty to secure a monopoly of its advantages. Our 
practice of excluding from our markets the manu- 
factures of other countries, is not only contrary to 
sound commercial principle, but gives rise toA spirit 
of hostility unfavourable to our interests, and places 
us in that state, that when other nations, in retalia- 
tion, exclude our manufactures froiti their markets, 
we have no right to compl:un« But even without 
any wish to retaliate, will uot the different nations, as 
they advance in manufactures, be led to eoppr regu- 
lations to which they may erroneously ascribe our 
success ? 

That we may not decide this question rashly, let 
us examine what is the danger we should be ex- 
posed to if we were to take the opposite system, and , 
open our purls to the manufactures of other coun- 
tries. 

If we can now export annually to the value of 
twenty millions Sterling of cotton goods, which, bur* ' 
tliened with IVeight, charges, and the exporters' pro- 
fit, we are able to veil in competition with the fo- 
reign manufacture, can we have any thing to fear 
from a competition with that manufacture in our 
home.market, where the circumstances of the com- 
peting parties will be reversed? So far from the in- 
troduction of foreign raanufactures into our market 
being an evil, we arc inclined to think that it would 
be advantageous to our interests ; that fn the inter- 
change of commodities which would be the conse- 
quence, the sale of oiir own manufactures would be 
increased. Commerce being altogether a matter of 
barter, it is necessary for eve^ couniry to purchase, 
in order that she may selb jknd, fortunately, even 
in the same branch of manufacture, there is always 
room for such exchanges. There are shades of dif- 
ference in tlie fabric of evetjr article, upon which 
fttshiou or caprice never fails to fix an arbitrary va- 
lue, thereby constituting them hito sepankle^ commo- 
dities capable of being exchanged. 

But the view we arc taking of this important ques- 
tion does not rest altogether upon theory. Happily 
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we have experience in support of it. No one diff- Cotton Ma* 
putes tlie advantage resulting from the intor^ange 
of commodities between Lancashire and Lanark 
shire, or alleges that it would be for tlie benefit of 
either to have the manufacture of the other ckchul- 
ed from its market; yet tbitoe two districts have 
their dependence upon manufactures, which, in their 
general features, are the same. 

Those, who recollect the commercial trSity 
with France, in which some approach was made to a 
free trade between the two countries, will remember, 
that while h lasted, the, sde warehouses of London 
and Manchester were resoi^ted to by the purchasers 
from the different towns of France, with the same 
freedom, and in nearly an equal proportion of num- 
bers, as from the towns in England. And although 
in those warehouses, commodities of a similar de- 
scription, of French and English production, were 
to be found, and our shopkeepers were at the. same 
time daily resorting to France to make purchases, in 
no period were our manufactures in a state of greater 
progressive prosperity, than during the six years, 
iVoin 17S6‘ to 179‘h that this treaty existed.' There 
is no one, we believe, who had an opportunity of 
knowing the two countries at the time wc mention, 
who will not say, tliut both were benefited by this 
treaty, and, probably, exactly in the degree that 
the exclusive system in both had been departed from. 

In addition to this, it may be proper to notice, that 
Switzerland and Saxony have always been ojum to 
the reception of cotton goods, free of duty ; and 
that in none of the countries on the Continent is the 
cotton manufacture in a more thriving state. Might 
it not, therefore, be a measure of wisdom, to with- 
draw our restrictions against the importation of fo- 
reign manufactures, ihc interference of which with 
our own products in the home market, supposing no 
interchange of the two to take place, never could be. 
to the amount of the sale we may be deprived of by 
following the opposite policy, and thus inducing the 
exclusion of our own, goods from the foreign market ? 

Before concluding our account of the cotton ma- 
nufacture of this cx)untry, wc shall offer a few obser- 
vations upon the effects produced, by the extension 
of the use of machinery, on the character and moral 
condition of the people. 

Tlie more perfect division of labour, and separo- 
tioB of employments, which take place, as the use 
of machhiiijry advances, and the consequent limita- 
tion of the workers’ attention to a single object, 
check the expansion of ilie faculties, and prevent 
that growth of intelligence in this class, which, un- 
der a more general employment of their powers, 
might be expected. There is anotlier evil of a simi- 
lar nature, but attended perhaps with more serious 
consequences, produced by manufactures when they 
have arrived at this state, namely, the employment 
of children in the factories, by which these young 
creatures are withdrawn from their parents and 
homes before they have received the elements of' 
education, or can have acquired domestic or moral 
habits. 

In noticing these eyils, however, we must recol- 
lect, that the state of manufactures which gives birth 
to them is not an optional one, or the production of 
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Totton Ma- regulation or institution, but has grown up in the 
nnfiic ture. progress of the arts of industry prosecuted by an in- 
tolligent people. Although, therefore, it is our du- 
ty, ill as far as we can, to correct their effects, we 
must lay our account with being exposed to them, 
VO long as men are alWed to pursue their interests 
by whatever /air means they conceive likely to at- 
tain their eiids,^ 

To remedy, in as far as possible, tlic interrjup- 
tion of education from this employment, tliere are 
scho(ds in many of those factories, in wliicli the 
children are instructed in reading and writ- 

ing. An eslablishment of this kind, we conceive 
it to be the interest of cveiy work to provide. 
Its expence cannot be great, and will be amply 
repaid in the superior description of workers it 
will be the means of rearing. In the mean time, 
something is done to supply the deficiency of tills 
provision by means of Sunday schools; which have 
been gencnill}' established in nu^t of the larger ma- 
nufacturing towns. In these, the children ore not 
only taught to read, but also instructed in the prin- 
ciples of religion, and in a knowledge of their moral 
duties. In the city of Glasgow there arc about 5000 
children who receive education by this means. And 
tliis invaluable blessing is obtained from the gratui- 
tous services of a few benevolent young men, chiefly 
Methodists, who devote several Imurs every Sunday to 
this praiseworthy cm|)loyniGUt. To each of the Cilas- 
gow Sunday schools a juvenile library is attached, sup- 
ported by a subscription of a penny a month from eacii 
child choosing to become a member of it, and cunduet- 
cd by a committee of the cliildren themselves, under 
the direction of the teachers* The books in these 
collections are not only read by the children, but by 
their parents, upon whose habits, in many instances, 
those means of recreation have been known to have 
produced salutary effects, • 

In Glasgow there is another establishment, intended 
for the iiDprovement of those who have arrived at a 
more advanced age, and have received the first ru- 
diments of education. The information given in it 
we consider calculated to produce the most import- 
ant effects. 

About sixteen years ago, Dr Birbeok of London, 
then professor of natural philosophy in the Amlerso- 
nmn Institution at Glasgow, planned a course ofJec- 
lures, upon the principles of mechanics, in the view 
of instructing the working class there, inliie science 
of their respective occupations; and to render the 
information he wished to convey to them familiar/'lie 
illustrated his prelections by an exhibition of work* 
mg models of different machines. The lectures were 


given on the Saturd^^ening, and for the two first Cistton M«# 
years gratis, a recommendation from some aspect- 
able inamifacturer being all that was required for ad- 
mission. Between four and five liuudred persons at- 
tended each year. Having ascertained the disposi- 
tion in these people for information, Dr Birbeck ^ 
tliought it proper, in order that a feeling ol indepen- 
dence might be kept up in them^ to make the terms of 
admission to the course two shillings and sixpence, to 
defray the cxpences of experiments, a sum w hich the 
poorest among them could without difficulty cornoiand. 

I'he furnishing of these parties with a course uf^A' 
struction, so well adapted to their circumstances, is 
probably the best means that could have been dc- 
vlsetl for reviving the powers which their early occu- 
pation in the factories may have rendered torpid. 

But the benefit to be derived from these lectures, 
is not confined to the individuals to whom they are 
delivered. The branches of manufacture in which 
those persons are employed profit by them also. In 
the same degree that workaicn are made acquainted 
with the principles of the processes with which they 
are occupied, will be the probability that improve- 
ments shall be introduced. So important, indeed, 
does the securing of thin object appear to us, in the 
present circumstances of this country, that we think 
the plan sketched by Dr Birbeck for Glasgow should 
be gefitrally extended, and our artizuns all over the 
kingdom furnished with the means of receiving simi- 
lar instruction. Were a national provision made, 
for giving in all our large manufacturing towns, such 
lectures upon mechanics, to which might be joined 
a short exposition of the elements of chemistry, the 
most important consequences might be expected to 
ensue. The expence of such an institution would 
be trifling, while means would be affuided of rear- 
ing, in every department of industry, a body of 
intelligent workmen, qualified to carry forward that 
progress in machinery which we have shown to be 
necessary to the prosperity of our existing under- 
takings. 

Some attempts were made as early as the yearcotton Ma- 
1770 to introduce the manufacture of cotton goods imt’arturc of 
into Ireland, but on a very limited scale before the 
year 1 790. Af^er that period the progress was con- 
siderable, although fur short of w'hat took place dur- 
ing tlie same time in this country. Indeed,, the cot- 
toa manufacture has never arrived at that slate in 
ireland, that its products could enter into competi- 
tion with those of Britain, or even become arlicles of 
general foreign sale. 

The goods manuffictured in Ireland are almoi 


• The plan of discipline followed in some of these schools wo think cxcellofit, and' worthy of being imi- 
tated in what may be considered more imporVnt estoblislimenis. When faults of carolOMness are com- 
mitted, the party is reprehended or punished immediately by the teachers ; but any thing amounting to a 
misdemeanour, or of the nature of a crime, is brought before a jury of the children, and submitted to their 
consideration and award. The teachers say, that it is astonishing with what propriety these young jurors 
conduct themselves on such occasions, the pains they take to investigate the circuinsiences, and the judg- 
ment with which they make up their opinion, and award the sentence. We question if there be any tiling 
taught in Uiese schools of more important influence on the future character, than the moral impression of 
self respect made upon them by the exercise of these functions. 
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ijolion entirely for home consumppl^^nd the monopoly of The cotton manufacture was Introduced into Cotton Mo- 
nufifctturc* jjj endeavoured to oe secured to its manu- France about fifty years ago, and was firtit established 

fucrurers, by a duty of ten per cent, levied upon all at Arcbonas in the Vivarais, from whence it after- 
cotton cloths brought into the country. Even with wards made its way to Montpelier m the 
this encouragement, the Irish cotton manufacture Languedoc. For some time after its introduction the France, 
does not thrive, and English goods continue to be greater part of the yarn used in its fabrics waM brought 
imported. Perhaps this state of the manufacture from the Levant, a small part only being produced in 
may in part be occasioned by the high price of fuel the country, and that was spun in the mountains oi the 
in that country; for, without a command of the power Vivarais and the Gevanvans, The Turkey red yarn 
of steam at a moderate expence, the concentration required for the coloured goods was either brought 
of the several processes, and the consequent saving from Adrianople and Smyrna, in a dyed state, or 
pf labour, arc impossible in most situations. the manufacturers sent tiijb yum of their own spin- 

The chief seat of this branch in Ireland is Bel- ning to these places by wAy of Marseilles, to be dyed 
fast, and the district of country within twenty miles and returned to them. But this circuitous mode of ob- 
of that town. But there are a good many calicoes, taining those yams did not continue Jong ; I'or the nia- 
fustiuns, and cotton checks, mode iu Dublin, Bal- nufacturers soon succeeded in iirduciug some Gre ek 
briggan, Banden, and Cork. All these goods ore dyers to settle in France ; and the natives having 
consigned to factors in Dublin for :ale, except a part acquired from them a knowledge of their processes, 
of tlic calicoes, which the manufacturers are some- the whole dyeing required for the manufacture came 
times enabled to dispose of to printers upon the in the course of twenty years to be executed b} 
spot. Frenchmen. From these yarns, spun and dyed iu 

There are twenty-five cotton mills in Ireland, con- the way we have stated, were produced at Mont- 
taining about 145,000 spindles, partly mule and pelier, at Cholet in La Vendee, and in Beam, large 
partly throstle. And wlien all these are at Work, quantities of pocket-handkerchiefs, and of cloths for 
they are supposed to spin about y6,000lbs. of cot- garments, and for furniture. The manufacture of these 
ton weekly ; but at present a number of them are articles, and the art of dyeing, were established also 
standing unemployed. at liouen, at Amiens, and throughout the surrounding 

Some of the spinners manufacture the iihole of country, within ten years after their introduction into 
their own yarn, while others do not manufacture the south of France. Before this period there had 
any. But in either case the weaving is carried on been a considerable linen manufacture carried on at 
by capitalists, who give out the yarn to be woven, Rouen, and of articles similar to those afterwards 
and pay the weaver wages for his work, 'fhe con- made ol‘ cotton. The cotton goods, however, as wats 
ducting of this business exclusively on this plan up- thecase in England, were at first woven with linen warp 
pears cxtraorclUiary, when it is considered that tlie and cotton weft; and it was hot till after ^lir liicliard 
greater part of it is carried on iu the same district Arkwright’s invention, that they were able to make 
with the liiioii manufacture, in whicli the weaver is them wholly of cotton. 

the sole manufacturer ; buying the yarn for his web, Witii all this activity in pushing the extension of 
and selling the cloth when he has finished it. Per- tlie cotton manufacture in France, early attempts 
haps tlie difference in the manner in which these made by the Frencli manufacturers to avail 

nmniuacturing processes arc conducted, may proceed Uiemselves of the improvements, which, during this 
from the difi’erent way in which the yams made use period, had been introduced into the process of cot- 
ol* in the two branches are produced. The yarn for ton spinning in England. The first spinning machine 
the linen manufacture is spun by individuals scattered they had, of a construction superior to the one thread 
over the country. This, in the infancy of the busi- wheel, was a mii/e which Monsieur de Calonne, at 

ness, and while little capital hud been accumulated, that time minister, introduced in the year 17 ^ 7 - 

may have led to the rnanufaeturing process being This was immediately copied, and these machines 

carried on in a like detached manner ; the weaver adopted wherever the manufacture was carried on. 
purchasing the yarn from his neighbour the spinner. The use of thein from this time increased rapidly, 
and, after converting it into cloth, selling the web at particularly at liouen, at Paris, at Lille, at St Quiii- 
the neaicHt market to the merchcint. The cotton ma- tin, at Amiens, and at Moiiipdier. About the 
iiutacture in Ireland did not grow up thus from small same period the first attempt to spin water twist was 

beginnings, but was introduced into that country at made at Louviers. Hostility to the introduction of 

once, from England, and with spinning establish- these improvements, similar to what bad before taken 
ments upon comparatively a large scale. It was in place in England, was manifested by tlie common 
consequence necessary that the weaving ahould, from people in France. But the disposition to disturb- 
the first, takeoff the produce of those establishments; ance was soon quelled, and the evident advantage 
and there being no way i^ecting this with cer- which the new mode of spinning possessed over the 
tainty, but by employing the weavers upon wages to old, put an end in a short time to all idea of oppo* 
work up tbe yarn, the manufacture was begun, and sition. 

has been prosecuted upon this plan ever since, while It is only in the large spinning works, of which 
the linen manufacture, carriea on hi the same die- there are very few in France, that the power of wa- 
trict, continues to be conducted upon the opposite ter or of steam is employed, and even in the greater 
system. part of these, the application of these powers is con- 

The annual return of the cotton manufacture of fined to the machinery used in tlie preparation 
Ireland is estimated at L. 700 , 000 . of the cotton. Nearly the wliole of this brdneh^ 
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(Jotton Mft- therefore, ii carried on in France with small systems 
nufactuTc. ^ preparative machinery, moved by the power of 
horses, or by a wheel turned by a man or men, and 
the spinning part, under either system, is almost 
wholly worked by the hand. The yarn they spin at 
present is from No. 15 up to No. 150. 

The weaving branch is partly carried on by manu- 
facturers, but more generally by operative weavers, 
who buy the yarn they are to use, and dispose of the 
cloth when woven at tlie \|i^eekly markets.* ** 

In the plan as well as in the conduct of many of 
the processes of this mami^turc, it is evident tluit 
the French arc behind the 'English. And this is 
particularly the case in the important art of combin- 
ing mechanical power with manual dexterity, so as 
to occasion an economy of labour and increase of 
production. But they will now make every efibrt 
to remedy these defects ; and as they are an ingeni- 
ous and industrinus people, we must Jay our account 
with finding them at no distant period, in a state to 
maintain a more successful competition with us. 

The French have been induced to prosecute the 
manufacture upon the plan we have mentioned, ra- 
ther than with establishments upon the extended 
scale, and of the comprehensive nature used in this 
country, by the higli interest they are obliged to pay 
for money, upon the one hand, and the comparatively 
cheap rate of lal)our upon' the. other. The com- 
bined operation of these circumstunces, led them to 
the system they have pursued ; as being calculated, 



they conceived, to { B Ij Pifiiill fe tlm goods upon the cheap- 
est terrns, and witli the smallest advance of -capital. 
In the attempts that were made too, in hVance, du- 
ring the late war, to introduce ou^ large pox\ier sijs- 
iems, no saving corresponding to the advance of ca- 
pital which they required was obtained, and many of 
the parties who embarked in these undertakings were 
ruined. 

The French now, however, are generally impress- 
ed with the advantages wc possess over them, from 
carrying on our spinning in large establjshments, 
moved by mechanical power, and are anxious to 
adopt the same plan. They have no scarcity of falli 
of water for this purpose, but the greater part of these 
arc in situations cither where the population is scanty, 
or which are inconvenient for the disposal of the m&< 
nufactured product. Many of them too arc already 
appropriated to mills and mines, and in, consequence 
not to be obtained but at an expcnce, which the bene- 
fit to he derived could not repay. In their proposed 
improvements, therefore, they will, in most cases, hr* 
obliged to have recourse to sU am. They have al- 
ready (1817) gut four spinning works upon an ex- 
tended scale, with English steam-engines, and more 
arc forming. The ruin which the i)rcceding adven- 
turers had experienced, afiords an advantage to their 
successors, from the cheap rate at which the latter 
are enabled to put’chase the erections formerly made. 
In these now establishments, they are introducing 
mules of 800 spindles. Upon this change of system, 


Cotton Ma- 
nulUcturc. 


* For a great part of this account of the cotton manufacture of France, we are indebted to the Count 
Chaptal, who, upon being applied to for some information on the subject, with a liberality which usually ac- 
companies talents, immediately favoured us with the ibllowing details : 

“ AmhoisCy le 18 Juin 181 7» 

“ eVst avee gUisir que jc vais vous transmettre Ics renscignements que vous me demandez. 

“ Les manufactures de coton ont ^t6 introduites en France il y a pen pres 60 ans ; la premiere faliricjue a 
6t6 forai6e d Archonas duns Ic Vivarais; dc Id cette fabrication a pass^ d Montpellier, dans le bus Langue- 
doc. On tiroit unc grande pavtie du colon file du Levant, ct on filoit le rcste au rouet ou d la main dans 
les inontagnes du Vivarais et du Gevanvans. 

Pendant plusieurs unn^s, on tiroit les colons teints cn rouge d’Adriunople et dc Smyrnc ; ou y envoyoit 
meme par Marseille, des colons files pour les y fairc teindre. 

Quelqucs ann£*es apres, on a atrir6 dans le pays, des teinturiers Grecs qui, peu upres, ont fait connoitre 
leurs procedes, et depuis 80 ans il ti y a que de Francois qui tcigueut. 

Avec ces cotons on fabriquoit d Montpellier, d Cholet dans la Vendee, et dans le Bearn, des tissus pour 
habillement, mcubles, muucJmirs, dont il se foisoit un grand commerce. 

“ Le fabrication dc ces tissus, et Tart de la temtare ont 6tC* clablis a Rouen, d Amiens, et dans tous les en- 
virons, 10 ans npi'cs qu’ils existoient dans le midi de lu France. 

Lc ministre Monsieur de Calonne a introduit le premier metier pour filer le coton, il y a 30 ans. Depuis 
ectte epo(|ue, et surtout depuis 20 ans, ces mcchaaiques sc sont propagbes sur tous les points de la fubricjuc, 
surtout d Uouen, u Paris, d Lille, a St Quintin, d Amiens, d Montpellier. Elies sont si nombreuscs que, 
d'apres un calcul exact, dies pen vent filer 30,000,000 de Jivres pesant par an, de laine de coton. Liles 
sont niiies par des cours dVau, par des chevaux, ou par des machines d vupeurs. 

** Le tissuge se fait dans les villes, et dans les campagnes. 11 y a beaucoup de tisserands qui adietent 
leurs fiJs et vendent hurs tissus aux marches ou sc vciident lea fils. 11 y a dm entrepreneurs qui dunncni 
le fil et font tisser d savoir. 

On fubrique en France toutes sortes de tissvis dc coton ; d Tarrare, et dans les montagnes voisines, on fait 
des mousselineb qui ne le cedent pas aux plus bdh s dcs lndes. Nos imprimeurs sur toile n’employent que 
les calicos et Ics percales fabriqms chez nous, et ils y trouvent de Tavantage. 

** Le commerce des tissus de coton fabriqu^s chez nou&, cst annucllcnient de deux a Irois cents millions de 
francs, sur les quels il y a les quotre cenquiemes dc main d'oeuvre. — J’ai Thonneur de vous saiuer, 

“ Le Comte Cuaptal." 



Cotton Ma- the intelligent person fronp^lilKi we have received 
nufacturc. particular details of the furesent state of 

the French manufacture, observes, “ Ces colloses, 
relativement aux petites filatures ^ bras, mcnacent 
d eernser les anciens systemes. Le terns nous fera 
connoitre, s*il est possible de reunir cn France, tous 
loB elcinens qui peuvent faire rcussir les grandes fa- 
briques ; savoir les capitaux, les chefs economes et 
experiment's, les ouvriers habiles, soigneux, et ap- 
pliques, et la confiance dans I'avenir.” 

The only articles of cotton manufacture in which 
the French are at present on a footing with us, are 
their dyed goods, and their sewed muslins. The 
colours of the former are bright and durable, and 
the work put upon their embroidered muslins is de- 
signed with taste, and well executed. 

It appears from official reports, that the quantity 
of cotton wool used in the French manufacture was, 
in the 


Year 17.08, 

- 

16,000,000 /is. 

3 709i 

- 

10,290,000 

1800, 


6,726,000 

ISOI, 


11,008,000 

1802, 


J. '5, 120, 000 

1808, 


15,780,000 

1804, 


17,200,000 

1805, 


18,412,000 

1806, 


21,734,000* 


llic cotton imported in the year 1806 was manu- 
factured into the following articles : About 1,000,000 
lbs. into velvotsS; about 025,000 lbs. into nankeens, 
nankinels, crapes, and other small stuffs; about 
1,155,(J00 into dimities; about 14,880,000 into 
fustians, calicoes, coverlets, simoisesS, muslins, &c. 

6:C. 

In twenty-two of. the departments in l^Vance, in 
which' this manufacture was carried on, there were 
at this time (J80(i) 7450 spinning mules, containing 
800,724 spindles, and employing 28,400 persons; 
and there were in these departments 28,684 looms 
employed in weaving cotton fabrics, giving occupa- 
tion to 81,107 persons. The number of nmtJiines 
and of people engaged in this manufacture in the 
other parts ol' the country arc not stated- 

la tlie same year, Franco imported (contraband) 
from England 2,000,000 of pieces of nankeen, 
1,000,000 of pieces of cotton cloth lor printing, and 
about 800,000 pieces of other descriptions of cotton 
goods, such as muslins, cambrics, dimities, &c. valued 
at thicc millions Sterling. 

The cotton inanulbcture is carried on in Franco 
at present (1817) ha the following districts : 

At Paris they have a good deal of spinning, and 
they manufacture the best calicoes and tlie finest 
cotton hosiery produced in France. The manufac- 
turers of Paris have alsc^ number of people em- 
ployed in spinning and weaving at Versailles, Essen- 
nes, Melun, Sexilis, Uoyaumont, Liancourt, Chantilly, 
Ciisors, Carlepont, &c. 

The cotton manufacture is established on a more 
extensive scale in Rouen than in any other town in 
France ; and it is not confined to the city, for the 
whole of Normandy is covered with cotton weavers, 
u Iio carry on the business in their own houses, and 


send the goods they make to the hall at Roiicb for Cotton Ma-' 

sale. The manufacturers of Rouen have aUo ndm- 

hers of workmen employed in the neighbourhood of 

St Quintin and Cambray, where their finest cloths 

are woven. Tlie articles produced in Rouen, and in 

these dependent districts, are calicoes, coarse and 

fine, made to a great amount ; velvets, also, in great 

quantity ; coloured cottQn goods of all descriptions; 

which last, from their superior knowledge in the art 

of dyeing, they execute well. 

At Amiens, and in the neighbourhood, there is a 
great deal of spinning done, partly for hosiery, but 
chiefly for velvets, of w^h a large quantity is made 
in this district. Tlie cotton manufacture has, in a 
great measure, supplanted the woollen manufacture 
formerly carried on here. 

At Troyes, they manufacture dimities, fustians, 
swanskins, and dinert'nt strong stuffs for furnitures 
and linings. There is also a considerable manufac- 
ture here of low priced hosiery. 

At St Quintin, although the spinning is consider- 
able, it does not supply above a fifth of the yarn 
used in the surrounding district, in which there are, 
it is said, 12,000 cotton weavers. These are em- 
ployed upon different qualities of calicoes, upon 
cambrics for printing, upon dimities, and upon fancy 
goods, both white and coloured. There is no weav- 
ing done in the town ; and in the linen manufacture 
formerly carried on here, 15,000 weavers were em- 
ployed in making linens, thread, gauzes, and cam- 
brics. These are now reduced to about 2000. 

At Tarrare they make tlic finest book-muslins, but. 
the yarn they use is all smuggled from England. 

In tlie ci-devant province of Beaujolois, in whic;h, 
till lately, no manufacture was carried on, th^ pro- 
duce calicoes, low priced dimities, and stuffs for 
linings. 

At Nismes, the people formerly were wholly em- 
ployed upon articles of silk, but tbiey now manufac^ 
ture very fine cotton stockings, and fancy goods of 
different descriptions; woven with silk warp and cot- 
ton weft. 

, At Lyons, they have begun to make fancy arti- 
cles in cotton, of superior taste and beauty as they 
boast, to any thing of the kind ever exhibited before ; 
but the price of the goods they admit is very high. 

The manufacture of Montpelier is now entirely 
confiilied to wimt are called Madras handkerchiefs, 
made in imitation of those of India. 

The manufacture carried on in ChoJet, Laval, 
and the surrounding country, was formerly wholly 
of linen. They now make calicoes, coloured cot- 
ton handkerchiefs in great quantities, and coloured 
handkerchiefs of cotton and linen. They have no 
spinning in this district. 

The calico printers of Alsace, only a few years 
ago, drew their whole supplies of cloth from Paris, 

Rouen, and 8t Quintin. But, having been enabled to 
establish spinning works, with the assistance of a few 
Swiss emigrant workmen, who instructed tlie Alsa- 
cians ; they introduced into their country the cotton 
manufacture, and are now in a situation to supply 
not only the goods required for tht'ir own printing, 
but have a surpluJ> to dispose of for the consumption 
of others. 0^ 
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r.umn Mil- Lille, Tourcoing, and Roubaix, witli the surround- 

jainicturc. couDtry, forhi a spinning and manufacturing 
district. LBIe and I'ourcoing spin not only for 
their own consumption, but are able to furnish a 
great deal of yarn for the weaving carried on in the 
neighbourhood. Tluiyarn produced jn Kaubaix> on 
the contrary, does not suffice for its own demands. 
The goods manufactured in this district are pfinta- 
nieres, thicksets, crapes, and niankinets. Formerly 
its weavers were employed on woollen stuff’s, but this 
branch is now entirely given up. 

At Cambray the weaving ^ considerable, but it is 
almost wholly carried on foir the inanuracturers of 
St Quintin and Rouen. 

At present the cotton manufacture of France works 
p up about thirty millions of pounds of cotton annually; 
and the value of this, when manufactured, is estimat- 
ed at about ten millions sterling, nearly four-tifths 
of which they reckon to be workmanship. 

Coudn Mil- Tlie people of free countries betake themselves 

Switzcrlm^^ pursuits of industry, than those 

' who live under despotic governments; from the feel- 
ing, peHmps, that what their labour produces will be 
secured to them for their enjoyment. The Swiss 
boast that they manufactured muslins a hundred and 
fifty years ego. But if this were the case, these 
goods had certainly not been fitted to compete with 
the India muslins, with which the markets of Europe 
continue to be supplied, until the invention of the 
mule-jenny cnabloci the British muslins to rival 
them. 

Hie cotton manufacture of Switzerland, whatever 
may likve been the date of its commencement, had not 
at an carlyjieriod been of much amount. It was even 
many years after Sir Richard Arkwright’s improve- 
ments, before it began to make any considerable ad- 
vance. It was nOt until the year 1798, that tlic 
Swiss had any Spinning by machinery, at wdiich 
time their ftrit mill was erected at St Gall. Be- 
fore that period all their yarn was spun upon the one 
thread wheel ; and even still, about a tenth part of 
what they produce is spun in this manner. 

After the introduction of machinery, however, the 
manufhetut^ inode rapid advances, and spinning works 
were erected in all the manufacturing cantons df the 
republic. In these they now spin water-twist igp to 
No. 40, and mtde yam up to No. 80 ; but they l| 9 {>ort 
from thi» country ail the higher numbers requit^ in 
their manufacture. 

A considerable proportion of their machinery is 
worked in the same manner as a part of the spinning 
machinery of France ; a description of which we have 
given in our account of the cottou manufacture of 
that country; that is, in small systems; and, m 
Switzerland, these little establishments are scattered 
Qlfcr the countr)’. 

in the manufacture of the mods, the weav in 
general provides himself with the yarn, and sells the 
cloth, when woven, st the neamst weekly market, or 
exchanges it for a new supply of yarn. But there 
are also manufacturing capitalists, who employ u 
number of weavers, furnishing them with materials 
for the cloth, and paying them wages ; only a bniail 


part of tlie aianufaa|||^^werer, is carried on inCottun Ma 
this way. ^ nufacture. 

Although the manner in which the Swiss conduct 
this business, is not so well calculated to produce 
qiuuitity, or to bring the article cheap to market, 
as the more perfect mode which wc pursue ; it leaves 
to the mechanic employed, a higJicr mural rank and 
character, and a greater possibility of worldly en- 
joyment, thiiu belong to the woiking people of our 
more systematized establisliments. Under the one, 
the workman appears to ewercise mdependem labour, 
and hib cmpluynient secni^ to be subservient to his own 
use and benelit. In tJie other we see him only as an ac- 
cessory to sonic piece ol’ machinery lor supplying the 
elements of commerce ; and, losing sight of the ob- 
ject of man’s labour,, the extension of his comforts 
and enjoyments, we are at last led to consider a na- 
tion as a great manuiacturing concern, and incrt'asc 
ofproductimi us wnatis to be desired, at whatever cz- 
pence of inrlividuul privation it may be obtained. 

The quantity oi‘ cotton yarn used in the Swiss 
manufacture, when trade is in its ordinaiy state, is 
about i:i0,000ibo. weekly. Of this quantity more 
than 3 half is imported; and of the remainder, nine- 
tenths are spun by machinery, and a tenth by the 
hand. Besides the machinery for spinning water 
twist, it is computed that there are in Switzerland 
1200 mule jennies, averaging 210* spindles each. 

Spinning works arc established at Winterthur, and 
in Its neighbourhood ; in the town and canton of 
Zuric ; in the cantons of 8t Gall and Appenzell ; of 
Argovia ; of Thurgovia ; of Geneva ; and at St Blaze 
near Basil. 

'i’he goods manufactured arc nearly of the same 
description ns those made in Britain. Tire canton 
of Appenzell produces line plain muslins, and 
the finest embroideries. The canton of St Gall, 
muslins, coloured pockct-liandkerchiefs, cotfbnets, 
and the driest cotton cloths. The canton of Zuric 
on both the bunks of the lake, produces about a 
thousand pieces of calicoes weekly. TIk* cantons 
of Thurgovia and Argovia produce mostly coloured 
goods,; and in these, and in the nintons oi Zuric and 
Glaris, the printing of cotton cloths is carried oii to 
a very considerable extern. 

The wagi> at the present time, when, from the 
depressed stale oi' trade, the price of labour every 
where over Europe is reduced to the lowest rate 
arc, for a spinner, I8d. to 20d. a-day ; a reeler lOd 
to ISd. ; a weaver of calicoes lOd. to 12d. But the 
weavers of the finer articles, even at tins time, can 
earn be» much us 2s. 6‘ci or Js. 4d. a-day, according 
to the fineness and necessary nicety of execution of 
the work in which they are employed. 

Tlie cotton manufacture k proaecuted to a con- conon isfa- 
siderable extent in diffeiiitpt parts of Germany. In nutaanre ui 
Austria it i« carrk'd on principally amnd Vienna, in Aiatrio. 
the neighbourhood of which city thei'e are a number 
of large spinning works, all ot which are iriuved by 
water. The business of spinning and that oi nianufao 
turing are kept quite separate. 9 he weaving is done 
in Vienna and tlie surrounding country ; and it is 
supposed that there are about 10,000 weavers em- 
6 
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Cotton Ma- ployed. Tliere is also a of cotton woven 

Bufacturc. jn mountainous part of Bohemia; but there is no 
cotton jpun there ; the Bohemians using principally 
English yarns. To facilitate the contraband intro- 
duction of these, by giving tlicni the appearanoe of 
home production, spinning works have been esta- 
blished at Beichenberg, and at a few other places 
upon the Bohemian frontier. These yarns are woven 
into nankeens. The cotton goods manufactured in 
the Austrian dominions are of a stout fabric, and 
w’^ell executed ; but they arc dear when compared 
with Eiiglish goods of a similar description. To 
give encouragement to the manufacture, tlie importa- 
tion of foreign cotton yarn, of numbers below No. 
50, and of foreign cotton cloths, is prohibited. Cot- 
ton yarn, of numbers above No. 50, is admitted 
on paying a considerable duty. * 

Austria, in her present political state, cannot, wc 
apprehend, be made a great nuinufueiuring country. 
Commerce does not spring vigorously under tlie 
uncertainty which belongs to despotic rule ; and if 
successful, the diflusion of wealth, which is its con- 
sequence, produces a spirit inconiptUiblc with the 
exercise of arbitrary power. Supposing, therefore, 
the manufactures of Austria, by factilious encourage- 
ment, brought to supply a part of her own consump- 
tion, slie cannot continue to advance in these pur- 
huits, without involving a change of her political 
circumstances. 


CoUon IVTa- 
niil.u turc oi‘ 


In Saxony, the cotton manufacture, although, 
pcvliaps, not of greater amount than in Austria, is 
more generally diifused over tlie country, and exists 
under circumstances which promise a greater pro- 
bability of future success. The habits and moral 
condition of the Saxon people are favourable to the 
successful prosecution ol‘ inanufactures, TIu y are 
sober, industrious, well educated, and frugal; and, 
added to these advantages, tlie administration of 
their government is liberal, and does not capriciously 
interfere with private pursuits. They have been long 
trained to manufacturing habits, having very early 
had an extensive linen business ; and in introducing 
the cotton manufacture, nothing more was neces- 
sary than to transfer to the one, a part of tlie indus- 
try wliich had been employed in the other. 

In ]799» after many unsuccessful attempts, Messrs 
Barnard and Brotliers, with the aid of un English 


mechanic, erected, at Chemnitz, the first work which Ma- 
was established for spinning cotton in Saxony, imtac tw 

Their example was quickly followed by others ; 
but from the imperfect knowdedge which the Saxons 
then possessed of the mode of erecting these w orks, 
and from the reduction in the profits of spinning, 
which took place in consequence of the increased 
competition upon tlie Continent and from England, 
the undertaking proved unsuccessful. Tliose who en- 
gaged in it became loaded with large stocks of 
unsaleable yarn, whicli they were not able to get 
quit of until the blockade of the Elbe in 1804, and 
the subsequent occupation of Flanover by the I'rench, 
excluded, for a time, the competition of Iilnglaiid. 

The Berlin decree in ]80(), and the enforcement ^ 
of Bonaparte's continental systena, gave great vigour ^ 
to the spinning trade in Germany. By the year 
1808, the (ierman spinners had more than indemni- 
fied themselves for the loss they had before sustained; 
and they continued to proKsper, and to extend their 
business, till the success of the Allies, in llic year 
1813, put an end to the French yoke, and opened 
the country to the competition of foreigners. 

Their maelunery,- however, had been greatly im- 
proved during this period, and the price of labour 
in Saxony being uniformly low, the Saxon spinners 
allege they would be able to compete successfully 
with the English, but for their greater capital, and 
the advantage which their geograplucai situation 
gives them in the purchase of the raw material. 

They spin in Saxony mule yarn of a low quiilit}'', 
from Smyrna cotton, of numbers from No, iG to 
No. 40, which they weave into thicksets, cotton 
Iplvets, and coloured jiocket-handkerchiefs. 

They spin likewise a second quality of mule yarn, 
of numbers from No. 3(j to No. 54, liom bowed 
or New' Orleans cotton, mixed with Pernambuca 
or Smyrna cotton, according di they wish the 
quality to be belter or wmrse. This yarn, which 
tliey work into cloths for garments, is unequal in the 
thread, but is preferred by the Suxon weavers to the 
English second quality of mule yarn, the cloth pro- 
duced from it having, they think, more body. 

They import, however, u considerable quantity of 
the secoml quality of yarn from England, There 
is very little mule yarn of the first. quality spun in 
Saxony, and none of either quality finer than 
No. 56. 


* Since this article was written, Dr Bright’s Travels in Austria and Hungary have been published ; and 
contain some notices respecting the state of the cotton manufacture of Austria. He mentions that this 
manufacture is carried on to a considerable extent at Prague and Kuttenberg in Bohemia; and ut Lettowitz 
in Moravia, and Gratz in Styria. He describes some of the establishments belonging to it, in the neigh- 
bourhood of Vienna, as upon^a most extensive scale; that ut Kettenhof giving employment to 14,00Q 
people ; and that at Ebresoilsdorf, as still greater, giving employment to 20,000 people, spread through 
Bohemia and Moravia. Their large works, he says, have hitherto all been moved by water ; but they have 
coal at Schauerleiten and KUogenfurt, in this district, and there is therefore a probability that the steam 
engine will soon be introduced. 

He mentions tlie whole people employed in the cotton manufacture of Austria, as stated to amount to 
360 , 000 . But tills number, we think, must be greatly exaggerated ; although the spinoers of cotton by 
the hand, of which, he Bays, there are still a great many in Austria, are comprehended in it. 

The handmpon yarn they produce is of the grist of No. IG. Their mule yarns are from No.i|Mi to 
No. 80 . 
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( otton Mtt- All tbi0 finer yarns, and nearly the ^Iiolc of the 
nufacti^ water^twist required in their manufaciuro, are im- 
ported from England. The yarn, whether spun at 
home or imported, is sold to the weavers, who are 
scattered over the country, and, by them, is con- 
verted into cloth, which they dispose of at the 
weekly market of the nearest town. 

( otton Ma- The cotton manufacture is carried on also in 
iiLifacture of Prussia, and there 'is in, the temperament and habits 
rmsBia. pf people, what leads us to expect that they 
may become a manufacturf^ nation* At present, 
liowever, like the Austrians, Saxons, and other 
nations upon the Continent who have attempted to 
^ carry on this manufacture, they are far behind in 
^ the knowledge of the means of economising labour, 
and in that readiness and precision of execution 
which the, workmen of this country possess. But 
these they will soon acquirg, if the business conti- 
nues to be prosecuted by them, in the meantime, 
they have labour at a cheaper ])rice than that at 
which we can generally command it; and^ in ma- 
nufacturing for markets which lie near to thcnisclvu's, 
they can, better than w’e at a distance, adapt the 
fashion and fabric of the goods to the changes of 
taste, and accommodate the supply to the exact 
measure of the demand. 

Cotton Mr- In Russia they have begun to manufacture cotton 
wufttcturc of upon a small scale. At St Petersburg there is one 
Uhsuh. spinning work, carried on by the Emperor, of course 
at a groat expencc. They also spin some cotton 
yarn upon the distaff. In addition to these supplies, 
they import annually from this country about 
3,000,000 libs, of yarn, of numbers from No.lfc 
to No. 4G. The weaving is carried on in Moscow 
and its neighbourhood ; and, latterly, along that 
line of country ^retcluiig towards the Caspian Sea, 
particularly about Surepta ; where a colony of Mo- 
ravians has for some time been established. The 
goods produced are used chiefly for the garments of 
the peasantry. 

Before concluding this article, it will be neces- 
sary to take soine notice of the premature attempts 
which Imve been made to establish the cotton manu- 
facture in the United States of America. 

The American Government has evinced great 
aXtiiic' of anxiety for the accomplishment of this object, with- 
Aiutricii. out considering thut manufactures arc valuable to 
a country, only in as far as by their means the 
people can be supplied with tlie uriicle cheaper 
than they are able to procure it e^cwhcrc. When 
a manufacture requires llie support of bounties, or 
of laws prohibiting the importation of .similar arti- 
cles, it is a consumption of tlm national wealth to 
Encourage the prosecution of a branch of i^jdustry 
incapable of maintaining itself. There is nu^great- 
•er error in policy than this; and yet we see it every 
(lay committed, by young nations fm cing manufac- 
tures. before the circumstances uf the country ad- 
mit of such undertakings ; and by old nations per- 
sisting In the manufacture of articled which, from 
natqral disadvantages, they cannot produce, ut so 
lofWpiice ns that at which they might purchase 
them from others. 



Cntion IMa- 


The favourite syriWi^a country supplying eveiy’<^» Ma- 
thing within itself, is alike adverse to individual ad- ^ n^aclure.^ 
vantage, and to the increase of national rtc|^. A 
division of cinploymcntb among natitms, founded up- 
on existing, local, or uccidcnldl circumsiunces, is as 
much in unison with the sound principles of political 
science, and as much calculated to promote the gene- 
ral benefit, as is the division of labour and of employ- 
ments among individuals. It is not by a nation manu- 
facturing every thing it consumes that it is to be made 
rich, but by its people beir.g prohtubJy employed ; 
and ihis cun only be accomplished b}* the industry 
which every individual practises, being what he can, 
with advantage to himself, exchange with the indus- 
try practised by others. Under this order of things, 
the production of the whole will be the greatest, 
and every one be best paid for what he produces. 

If these principles be just, it must be a misapplica- 
tibn tif American capital and industry to withdraw 
them from their present employment, in extending the 
cultivation of the soil, and in circulating its products 
— undertakings which the people find profitable, — 
to force them into manufacturiiig concerns support- 
ed by monopolies and bounties. 

Before America can be in a state to carry on manu- 
faclures in competition with those of Europe, her vast 
tracks c^f unoccupied land, into which the growing po- 
pulation of her older settlements is regularly flowing, 
must be stocked. Until this is the ca^e, her supply of 
labourers will be kept below the dtMnand, and the 
wages of labour above tha'^e paid In tlic belter peo- 
pled countries of Europe. Besides the etfect w liich 
this state of the sii]>ply of labour has in increasing 
the cost of the article, it is adverse to the proper and 
advantageous execution of the work. The work- 
men are too independent, and in consequence too 
unsettled, to submit to that discipline and course- 
of training, from winch alone excellence or (jua- 
Jity, and a steady production of quantity, are to be 
obtained. 

In the account wc are to give of the American 
cotton manufacture, wc shall chiefly refer to the 
public documents; in which its growth is studiously 
detailed, and the ditiiculues it has had to struggle 
With, anxiously dwelt upon. 

Before the year 1791; any nwinufacture they had 
was of domestic production and for family use. But 
in tlaat year a cotton mill was erected in the State of 
Rhode Island, as apjicars from a report from the Se- 
cretary to the American 1'reasury, drawn up in the 
year 1810. This report farther informs us, “ That 
another mill was erected in the same State in the 
year 1 795 ; and two more in the Slate of Massachu- 
setts in the year 1803 and 1804: That during the 
three succeeding years, ten more were erected in 
Rhode Island, and one in Connecticut, making to- 
gether fifteen mills, working about 8000 spindles, 
and producing about 800,000 lbs. of yarn a-year. 

** That returns have been received of eighty-seven 
mills which were erected at the end of the year 
1809; sixty-two of whicli (forty-eight witer and 
fourteen horse mills) were in’ operation, and worked 
at that time 3 1,000 spindles: That the otlAer twenty- 
five mills will be all in operation in the course of* this 
year, and together with the former ones (all of which 
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'oU(»n Ma- are increasing their machiii«lP^iWll, by the estimate 
iTufac turc. received, work more than 80,000 spindles at the com- 
mcnccmcnt of the year 1811- 

“ I'hat the capital required to carry on the manu- 
facture on the best terms, is estimated at the rate of 
a hundred dollars jicr Spindle ; but it is bcli^ed that 
not more than at the rate of sixty dollars is gene- 
rally employed. Each spindle produces annually 
about 36 lbs. of yarn from 45 lbs. of cotton, and the 
value of the yarn may be averaged as worth one 
dollar twelve and a half cents jfer lb. Eight hun- 
dred spindles employ forty persons, viz. fivC men, 
and thirty-five women and children. 

That the increase of carding and spinning cotton 
by machinery in establishments for that purpose, ex- 
clusively of that done in private families, has been 
fourfold during the last two years, and tenfold in 
three years. Thirty-six of these mills, working 
^0,406 spindles, are situated within thirty miles of 
Providence. The remainder arc scattered all over 
the country.*’ 

Morse, in the last edition of his Geography, gives 
the same account of the state of the cotton manufac- 
ture of America, at the end of the year 1810, as 
this report : and adds, that the cloths manufactured 
were bed-ticking, stripes and checks, ginghams, 
cloths for shirts and sheetings, counterpanes, webb- 
ing and coach laces, diapers, jeans, vesting, cotton 
kerseymeres, fustians, cords, and velvets. In the 
cniinicration giveh of the manufactures carried on 
in thesfiparatc states of the Union, the cotton 'ma- 
nufacture seems to be,,cbnfined to the States of 
Rhode Island, Massachusets, New Jersey, and New 
York. 

The spinning works ijaentioned in the preceding 
report, appear all to have been upon a very small 
scale, and the number of hands employed, to the 
quantky of mnchiiieiy specified, much greater than 
is found necessary in this country, where labour is 
so much cheaper. The cnpitul too, said to be used 
for carrying on the business, seems unnecessarily 
large. 

The farther progress arid recent state of this tana- 
nufacture, we Imn from a report of a Committee 
of the House, of Representatives, presented in the 
spring scssion^of 1816. This report states, 

“ That the qudfiiity of cotton manufactured in the 
year 1815 was 90,000 bales,” a quantity nearly 
equal to that used in 'the cotton manufacture of 
France. ‘‘ That the quantity used in 1810 was 
10,000 bales; in 1805, 1000 bales; and in 1800, 
500 bales.” This statement, the Conunittec say, 
” they have no reason to doubt ; nor have they any 
to question the truth of the followhig succinct state- 
ment of the capital which is employed, of the la- 
bour which it commands, and of the products of 
that labour.” 

Capital employed, - - (doll.) 40,000,000 

Males employed from the age of 17 and 
upwards, - - - - 10,000 

Women and female children, - 66,000 

Boys under 17 years of age, - 24,000 

Cotton wool manufactured, 90,000 bales, 

(libs.) 27,000,000 


Cotton cloth of various kinds mariufac- f^otton Ma- 
tured, - - (yards) 81,000,000 

Cost, - - • - (doll.) 24,000,000 

The report proceeds to say, That the manufac- 
turers of cotton, in making application to the na- 
tional government for encouragement, have been in- 
duced to do so for many reasons. They know that 
their establishments arc new and in their infancy ; 
and that they have to encounter a competition with 
foreign establishments that have arrived at maturity, 
that arc supported by a large capital, and that have 
from the government every protection that can be 
required.** 

“ The committee, from the views xvhich they have 
taken, consider the situation of the manufacturing .j 
establishments to be perilous. Some havff decreased, 
and others have suspended business. A liberal en- 
couragement will put tlicm again into operation with' 
increased powers ; but shouhl it be withheld, they 
will bo prostrated. A capital of near thirty millions 
of dollars will become inactive, the greater part of 
which will be a dead* loss to the manufacturers. 

The Committee, from all the consideration they 
have given to this subject, are deeply impressed with 
a conviction, that the manufacturing establishments 
of cotton wool, are of real utility to the agricultural 
interest, and that they contribute much to the pro- 
sperity of the Union. Under the influence of this con- 
viction, the Committee beg leave to tender respect- 
fully, with this Report, the following resolution 

“ That from ana after the 30lh day of June next, 
in lieu of the dutieanow authorized by law, there be 
laid, levied, and collected, on cotton goods imported 
into the United States and territories thereof, 
from any foreign country whatever, per 

centum ad valorem^ being not less than cents 

per square yard.” 

At this time the duty upon ctnton goods im- 
ported into the United States was 15 per cent. But 
before charging it, lO^r cent, was added to the 
invoice, and the duty levied upon the gross sum, — 
raising it by this means to per cent. Upon the 
recommendation of the €k)mmittee, in Consequence of 
the above report, 10 per cenU more was imposed, and 
the whole being charged upon L. 1 1 0 for every L. 100 
of neat value, brought it up to 27-^ per cent. But, 
besides this, all cotton goods below iS^d. per yard, 
were ordered to be rated at 13Ad., and the difference 
added to the amount of the invoice before calculating 
the duty. This regulation was meant as a particular 
encouragement to the home manufacture of the coars- 
er articles. 

The great extent of the American cotton manu- 
facture, stated in the preceding report, is more like 
what the sanguine views of the parties had contem- 
plated, than what had been actually acliieved. 

Indeed, it would have been impossible, even in a 
country wi^h an extensive population, and establish- 
ed manufacturing habits, to have reared in the time 
a manufacture of the magnitude they mention. But 
whatever prosperity it attained, was put an end 
to by the restoration of peace with England ; and 
this, notwithstanding of the heavy tax levied on 
foreign cotton goods. American capital and ind^tiw 
3 G 
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imnaediately rettU^M to libefr fiirmf^r channels, in 
which they wHV;,probabJy ^otinne lo ^eek their em- 
ployrnont, until the settling ^ new lands bec<Hnc8 
less adrantageous. and a more abundant population 
gives a greater comtnand of labour* 

That thp Tailure of thMe attempts howevert was 
not occasioned by any defect in the plan or general 
conduct of the e8tabiislintent» we know frfim a gentle- 
man who visited the principal cotton works in America 
in the year 1816. He found the machinery in many of 
them of eitoelicnt conetnictidhi and those who tmd 
the charge of them, men w|)o liad been bred in this 
country, and who were in^ssessed both of skill and 
judgment. But the circunuftanccs in the state of 
America, which we have meptioned, were so ad 
verse to the nature of the m^rtaking. as to ren- 
der success, in the opinion of these persons, impos- 
sihle. 

We have now completcd.our account of the cotton 
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manufacture ; a br^^Mpif industvy which, next to the Cotton Ms* 
cultivation of tlie cou/furnishois, we believe, u more 
extensive employment to labour and capital than be- coulomb. 
Jongs to any of the Otlier occupatioiKs ol man. Even 
in tite brief statistical details to Which we h^ve been 
necdMlarily con lined, the political economist will, per- 
haps, he eble to discover cirnumj^nces, which have 
retarded or facilHated the progt^iss of industry and 
improvement. In the historp^ of this manufacture, 
during thfe short period that it has existed in Bri- 
tain, readers of every description will meet with mat- 
ter to engage their attention ; while the display of 
human ingenuity and talent, in the inventions and 
discoveries to which it has gjyen rise, and the influ- 
ence of these upon the human character, are cal- 
culated not only to excite general interest, but to 
furnisli valuable and mstruettve materials for the spe- 
culations of the philosopher. (t. t.) 


COULOMB (Charles Auoustin), a profound 
and ingenious theoretical mechanic and natural 
philosoplier, descended from a distinguished family 
of Montpelier, was born at Angoult^me, the 1 4th of 
June 1736. He felt, at an early period of his life, 
a strong preference for mathematical studies, and 
would gladly have devoted his whole a^ention to 
the pursuit of science ; but he found it more conve- 
nient to ^ter the military profession as an engineer. 
This department, however, afforded him ample scope 
for the * exercise of his powers of observation and 
calculatton : and after having been ordered on ser- 
vice to America, and remaining abroad nine years, 
with some injury to his health, he presented to the 
Academy of Sciences, in 1773, a memoir on cohesion, 
and on the rcsi^nce of various works of masonry, 
which, for tlie ^curacy and originality of the views 
that it exhibits, for the clearness and neatness of 
the domonstriitions, and for the practical utility of 
the results, is fully equal to any of his later produc- 
tions, and showB^a mind still in the vigour of youth, 
and yet matured by the approach of middle age. 
The Academy paid him die compHismit of making 
him one of its correspondenTl, and in'^779 had 
the satis&ction of sbm'iog, with the liAmriotti Van 
Swinden, the prize proposed for inrnrovements in 
the construction of compasses. Hb resided for 
tome time at Rochfort, where lie had abundant op- 
portunity of prosecuting, in the naval arsenal, his 
experimental researches on friction, which obtained 
him in 1761 tho double prize for the theory of the 
efiscts'of simple machines i in the same year he had 
the good fortune to be , Itatloflcd permanently at 
Pmtff, and becoming a member of the Academy, 
devoted himself entirely to the {instigation of the 
laws of electricity and magnetism,' aod of the force 
of frictions and remstances of variods kinds, ne is 
generally supposed to have been the* first that prov- 
ed, by direct expeiimcnts, the law of the decrease of 
electrical and magnetic fttfces in the proportion of 
the squares of the distances r' but it must not be Tor- 
sten that the late Lord Stanhope had published 
Sn^lilxpeTunent, five years before the date of Mr 


Coulomb’s researches, which sufficiently establish od 
this law with respect to electricity ; although tlu: 
extension of tho same law to the operation of mag- 
netism appears to belong exclusively to Mr Coulomb, 
lie continued to occupy himself in these researches 
till the time of the revolution, when he was expelled 
from Paris by the decree that banished all the no- 
bility ^ having before given up the appointment of 
Intendant general of fountains, and having ojllerwise 
very materially suffered in his property. He retired 
with his friend Borda to a small estate which he 
possessed at Blois; and during his residence there, 
made some observations on vegetable physiology, 
which he afterwards presented to the Institute. 

He was recalled to Paris .in order to take a part 
in the new determination of weights and measures, 
which had been decreed by the revolutionary go- 
vernment. He returned, soon after, into the coun- 
try, wishing to devote himself to the care of his fa- 
mily, and of the remow of his little fortune. But 
upon the" establishment of the National Institute, he 
again became an inhabitant pf the me^opolis. He 
had, however, occasion to undertake, ji tour of con- 
siderable extent, in discharging the duty of an in- 
spector of public instruction ; and be was remarked, 
in his examinations of the young students, for the 
singular good nature and paternal tenderness of his 
manners. He still continued his application to his 
favourite pursuits, and in particular to the investiga- 
tion of the magnitude of forces of various kinds, by 
means of the principles of torsion. And his last 
study was an inquiry respecting the univer^ diffu- 
sion of the magnetic power dicough nature, which 
lio at first supposed to be almost unlimited ; although 
he afterwards found reason to conclude, that its ge- 
neral cause wes the pmence of x'^'nute quantity 
of iron. A short iiraraary of bis numeroqs and 
elaborate memoirs will best tllui^ate the ext^t and 
accuracy of his researches. 

1. Sialical Prohkms io Architecture. 

MPm. Sav. Elr. VII. 1773* p 343. The fluxional 
inodes of ascertaining maxima and minima are ap- 
plied, in this admirable memoir, to, the determina- 
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Coulomb. tJon of tlio strength of block|p<j|P^one, find of pillars 
of masonry, and to that of tKe resistance of semi- 
fluids, and the thrust of enrtli# The author s man- 
ner of considtM'in" the subject was at that ifme new ; 
it has been stdl furtlicr extended by some late re- 
.'-carches in this country ( UuitoJi's Mathematical 
Dictiouan/, /I /L Pressure) ; and many ofthaoalcu- 
lation.s, contained in the articles Brijjc.e and Cak- 
CENTHY of this Sapplcmait, are principally founded 
on tlie same basis* Mr CoUloiiib very properly ob- 
jects to Musschenbrock'fi mode of representing co- 
lumns as exerting their passive strength like bars 
resisting flexure; and it is surprising that iMr La- 
grange did not profit by his remarks, in abridging 
Iiis laborious investigations of their elastic force. Mr 
Coulomb appreciates the friction of soft materials by 
the angle at which they will stand unsupported ; an 
angle which has been termed in this country the 
angle of repose, by an author who perhaps imagined 
tlierc was more novelty in the idea, than he would 
liavc clone, if this memoir had been fresh in his mintl. 
Vor the thickness of the walls of an embankmeul, 
onc-seventh of the height is recommended as a good 
proportion in common cases, with an increase of 
one-sixth towards the bottom : Hut the calculation 
is left in some measure incomplete, all hough it nuiy 
be sufficiently accurate for the cases which most 
cou.inonly occur in practice. In the last place, the 
proper direction of the joints of flat arches is deter- 
mined ; and the poJht of easiest fracture of arches in 
general is investigated, by an ajiproximatory inctliod, 
applied successively to each joint. 

iJ. On the improvement of the consiriu'tion of' the 
Compass, Mem, Hav, Kfr* IX. p. KiJ. I'his memoir 
contains a laborious and accurate investigation both 
of the operation of tfie force of magnetism, and of 
the resistances exhibited to the motion of a needle 
by friction or by other causes. The author la}3 
>dowii, as a fundamental principle, the equality of 
the accelerative force acting on n given needle, in 
all positions, when referred to the direction of the 
meridian; so that the properties of its vibrations be- 
come precisely similar to those of a pendulum ac- 
tuated by the force of gravity. From the existence 
of an attractive and a repulsive force at the, same 
time in each particle of the body, with respect to 
the opposite mngnelical poles of the earth, lie con- 
cludes the total impossibility of explaining the ef- 
fects by means of any ethereal currents or vortices, 
which had been admitted by some of the best ma- 
themaiicians of the century, then still surviving. 
He examines the .comparative force of needles of 
different dimensions, and proves the extreme deli- 
cacy of the suspension afforded by a long fibre, 
whether of hair or silk ; and lie describes a compass 
in wdiieh the reading is performed by means of a 
microscope fixed to a graduated arm, serving as a 
vernier. In order to find the true direction of the 
magnetic action of a needle, he turns it upside dow n, 
and takes the mcag of the observations. He ascer- 
tains the magnitude of the friction of ^tecl on glass, 
by measuring the angle of repose ; and he finds that 
it is equal to A of the pressure He then proreecL 
to calculate the friction of a pivot, supposing it to 
he compressed most at the centre, but conclwlc;, 
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from a hasty experiment, that the magnitude of the roulomb. 
surface is not much changed by a change of pres- ’ “ “ 
sure. He infers, however, that a light needle lias 
an advantage over a heavy one. A perforation in 
tiie middle of a needle appears-to interfere but little 
with its magnetic force. He proposes to ascertain 
the position of the dipping needle, by measuring the 
frequency of the horizontal vibrations, and the force 
required to keep it level ; and he concludes his me- 
moir with an account of the diurnal variations of 
the needle, and a conjecture" respecting the opera- 
tion of the sun and his atmosphere, which he com- 
pares to a large aursra borealis ; relerring the secu- 
lar change of the variation to the slow motion of the 
sun 8 apogee. 

3 - licchcnhes sur tes r.iQifem d'exixnier satis Tcaif 
loutes sortes (Ic irQvauT hyd) uuliqiies, 8. Par. 1779* 

Ito/ier XIV. Acldilion. Hozier XVII. P, ,SOL 

Ed. 2. 8. Par. 1797- 1 iie Aeudeiny of Rouen hgd 

proposed a prize for an essay on ihe best mode of 
lowering a rock in the Seine, :if (JiiiJIebeuf, which was 
about a loot below low water murk : this cssav was 
originally writien for tiu* prize, but it was published 
wiihout waiting for llie competition, at the request 
of some engineers, who wished to liavc il made known 
without loss of time. Tlie method recommemied 
consists in employing a flouting air chest in the man- 
ner of a diving lu ll, forcing out the w’atei from 
its low'er part by means of bellows, after shutting up 
the w^orkmen in the upper part. In the additional 
paper, printed in the Journal dc Physique^ a stronger 
pneumatic apparatus is described, somewhat resem- 
bling the air vessel of a fire engine, which discharges 
its air into the chest, and is then filled again by 
letting out tlic water: it is also proposed to employ 
mercury, in a siinilur manner, in the construction of 
an air pump. The proposed apparatus does not 
appear to liavc been tried ; but there cun he no doubt 
that it might oi’ten be of advantage, when the in- 
equalities of the rock, or any other causes, prevented 
the construction of a cofferdam. 

4. Theory of Simple Machines, comprehending the 
effects of friction andofihe siiffncssof ropes. Menu Saw 
Kfr. X. 1\ Ifil. This essay gained the double prize 
proposed by the Aciulemy for 1781 ; the difficulty 
of performing experiments on a large scale having 
probably prevented the presentation of any memoir 
sufficiently comprehensive the preceding year, when 
the subject was first proposed. The author’s princi- 
pal merit consists in the determination of the different 
magnitude of the initial adhesion, according t0 the 
time that the substances had continued in contact 
with eacli other, and had bee\i pressed together, and 
of the effect of the magnitude of the surface of con- 
tact of particular substances, as mil as of the causes 
of the occasional difference of friction, with different 
velocities, especially wlren the unctuous substances 
employed are rendered too soft by the heat, which 
is produced by the motion. He compared the effect 
of the mutual contact of a great varie^ of substances ; 
and for the purpose of launching ships, he recom- 
mends the use of oak, sliding on elm, previously well 
rubbed with hard tallow ; but in some other cases 
he found tallow^ if not frequently renewed, rather 
injurious than serviceable^ He obscrvedi that the 
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Coulomb, rigidity of ropes increased more rapidly than their 
diameter, but somewhat less rapidly than their 
strength ; and that in order to overcome this rigidity, 
besides a constant force, an additional force was re- 
quired, proportional to the weight employed. -With 
every allowance for resistance of all kinds, he calcu- 
lates, that a well constructed niacliine, for instance a 
simple capstan, raising a large weight, will product 
an cifect equivalent to nine-tenths of the force em- 
ployed. Hut, in many of the simple machines in 
common use, for instance in ships' blocks of the or- 
dinary construction, it appears, from the reports of 
other authors, tliat tlie loss frequently amounts to 
more than half of the power. 

.0- Oliscri (UluJis on the force oj' IVtndiniUs^ and on 
the Jurni the tr stiih, Mem. Ac» Par. 1781. P. 6.5. 
The inclination of the sails, found to succeed best 
in practice, varied from 60° to 80° in their different 
parts. The iorce was estimated by the weight of 
the stampers, raised in the process of extracting rape 
oil, and it appeart d that only about one seventh of 
the pow'cr of the wind was lost. On an average the 
wind was observed to blow eight hours a-day, with a 
velocity of fifteen Englibh miles an hour ; and the 
work of the mill was generally so arranged, that the 
velocity of the sails was in a certain proportion to 
that of the wind, experience having shown, that the 
effect thus obtained was the greatest possible. Mr 
Coulomb attempted to become a tenant of one of 
the mills for a few months, in order to make experi- 
ments on it with tlie greater convenience : but Uie 
proprietors suspected that he wished to discover 
some of their secrets, and refused to comply with 
his proposal. 

6. Theotrtical and exjjcrimcntal researches on 
the force of forsion. Mhu Ac. Par. 1784. P. 22y. 
"i'he force of torsion is here very accurately and 
elegantly determined for substances of diflerent 
diknieters; and it may be inferred from Mr Coulomb’s 
experiments, that the resistance of a steel wire, to a 
force tending to u ist it, is always equal to that of 
a fixed axis, supposed to be us great in diameter, 
having tlie same wire coiled round it, or rather sim- 
ply attached to a point of its circuinfercnce : for 
brass wire the proportion must be and accord- 
ing to Mr Cavendish’s experiments, it must be for 
copper; not as has been stated by an accidental 
crroi.1 either oi' the printer’s or of the calculator, in 
the article Carpentry of this Supplement, p. 6S2. 
The reaction of brass, notwithstanding its greater 
tlexibility, is more perfect and durable than that of 
steel, and it is therefore preferred for the construe* 
tion of balances for the measurement of minute forces 
by the effect of torsion, several varieties of which are 
/icre described : And as an instance of ttieir utility, 
the author hus ascertained, tliat the resistance of 
liquids depends almost entirely on tv ^ forces, the 
one varying as the velocity, the other as its square, 
the constant pOrtion of the resistance being scarcely 
perceptible in ^py cane. He proves, that tempering 
a bar or wire, of any metal, has no effect in the im- 
mediate force of its resistance at a given dcxurei al- 
though it very niaterialljr modifies the extent of its 
action. Continued twisting of a soft wire seems to 
produce a Tcry equable degree of hardness, which 
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enables it to rctain^l# times as much magnetic Coulomb, 
power as in its original state ; and on account of ' 
this increase of hardness only, a soft wire appears to 
exhibit a greater extent of elastic recoil when it is 
twi.sted round several thnes, than when only once or 
twice. * 

7. Description of a Compass. Mem. Ac. Pdr. 

1785. P. 560. The needle is suspended by a num- 
ber of single threads of silk, made to adhere by dip- 
ping them in hot water, or by means of a little gurn, 
each thread being capable of bearing a weight of 
about 50 grains. The needle is to be so suspended, 
that the thread may have no tendency to cause it to 
deviate from the magnetic meridian ; and this is to 
be ascertained by substituting a copper wire in its 
place. Cassini was in the habit of employing a 
compass of this construction, for making accurate 
observations on the diurnal variation. 

8. Three Memoirs on Electricity and Magnetism. 

Mem. Ac. Par. 1785. P. 569, 578, 6l2. I'lic lirst 
memoir is devoted to the description of an electrical 
balance, founded on the force of torsion, and to the 
demonstration of the law, according to which smaU 
bodies similarly electrified repel each other, with a 
force decreasing as the squares of the distances in- 
crease. One of the instruments employed was so 
delicate, that each degree of tiie circle of torsion 
expressed a force ot‘ only one hundred thousandth of 
an English grain ; another, suspended by a single 
fibre of silk four inches long, maae a complete revo- 
lution with a force of one seventy thousandth of a 
grain, and turned to the extent of a right angle, when 
a stick of sealing wax, which had been rubbed, was 
presented to it at the distance oi' a yard. The se- 
cond memoir relates to the law s of electric attraction, 
and of the magnetic forces, which are all found to 
vary in the same proportion as the electric repulsion. 

The direct experiments, on the attraction of balls 
contrarily electrified, presented some difficulties, and 
the vibration of a small needle, at different distances 
from an electrified body, was employed for a colla- 
teral experiment. The poles, in which the magnetic 
forces appear to be concentrated, are at some little 
distance from the respective ends of a magnetic bar, 
and not exactly at the extremities.,^ In ilie'tliird 
memoir, Mr Coulomb investigates the laws of the 
gradual loss of the electricity of an insulated body, 
which seems to be always proportional to the inten- 
sity of the charge, and independent both of the form 
and of the conducting pow'cr, except in the case of 
sharp points 01 edges ; it appears also to vary nearly 
os tfale cube of the quantity of water contained in the 
air, though probably somewhat diminislied by an 
increase of temperature. It is however remurkabie, 
that changes of moisture, indicated by the hygrome- 
ter, are not discoverable in the conducting pmver, 
for a considerable time afterwards. The quantity 
of electricity carried off by the air being ascertained, 
that wlifeh is lost by the imperfection of the insu- 
lating support remained to^fbe .determined : and it 
was ibund, that a certain It^ui of a fibre of silk, 
varying as the square of intensity, produced com- 
plete insulation with respect to all weaker charges. 

9 . Fourth Memoir on Electricity. Mem. Ac. Par. 

1786, P. 67* It is here 'shown that the capacity foe 
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Coulomb, receiving electricity is iolaU|)|^|depcnd:ent _ot' any 
^ chemical attraction of the bony for the supposed 
fluid; since balls of copper and of pith, dr plates of 
iron and of paper, when brought into contact with 
each other, divide the'clectricily in equal propor- 
tions. It is also experimentally proved, by boring 
cylindrical holes in a large piece of wood, and touch- 
ing the bottom of the holes with a small circle of 
gilt paper, that the interior parts of .in electrified 
body remain in a state of indiflerence. 

10. FiJ\h Memoir on Electricity. Mun. Ac> Par. 

1787, 1*. 421 . When a large globe touches a smaller, 
the smaller receives a charge, which is stronger than 
that of the larger, but never twice as strong. It is 
proved by measuring the intensity of the electricity 
of a varnished wire or cylinder, that bodies are not 
surrounded by an electric atmosphere, but receive 
the charge within their substance; for the varnish, 
which is impermeable to the fluid, does not sensibly 
affect the capacity of the cylinder. 

11. Sixth Memoir on Electricity. M6m. Ac. Par. 

1788, P. 617. This interesting investigation relates 

to the distribution of electricity between a number 
of equal globes ; in the diHerent parts of a long cy- 
linder ; between a large globe and a number of small 
ones ; and between a globe and a cylinder. In show- 
ing tlie agreement of the theory with experiments, 
Mr Coulomb's industry and ingenuity are very suc- 
cessfully exerted in order to overcome the difiicul- 
ties of tlie upproximatury calculation, although it 
might perhaps have been not much more laborious, 
and yet far more satisractory, to have proceeded to 
u more correct and conclusive analysis. In a series 
of twenty-four globes, the charge of the first was to 
that of the second as three to two, and to that of 
the twelfth as seven to four; in a cylinder fifteen 
diameters long, the intensity at the end was to the 
intensity at the middle as twenty-three to ten. Of 
twenty-four small globes in contact with a larger, 
the last exhibited an intensity about four times as 
great as the first. The experiments on globes and 
cylinders combined are still more interesting, as af- 
fording an immediate application to the effects of 
conductors in carrying otf electricity. At the rc* 
mote end of ft long cylinder equal in diameter to 
one- twelfth of that of the globe, tlie intensity was 
nearly twenty times as great as that of the globe ; 
and it increased almost in the same proportion as 
the diameter of the cylinder or wire was diminislied; 
but a short wire received a much weaker charge. 
Prom the formulae founded on these experiments, 
Mr Coulomb calculates, that a cloud, a thousand 
feet in diameter, will cause a wire a line in diaiiieter, 
raised by a kite, to receive an electricity at the low- 
er end more than sixty thousand times as great as 
its own. He also observes, that a point projecting 
but little from a large surface discharges electricity 
but slowly ; a plane touching a globe received an 
electricity, equally intense with ttiat of the globe, on 
both its surfaces. Mr Caulomb . oqnsiders the hy- 
pothesis of the existence of two electric fluids as less 
objectionable than Ui^theoxy of Franklin, i^pinus, 
and Cavendish, though he attempt to give 

any direct proof tfaa^ he can decide the question ; 
but he finds it difficult to believe, that matter cun 
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repel matter, and attract the electric- fluid, with ( ouiiniilt. 
forces precisely equal, ot the same time that matter 
is known to attract matter with a force of gravita- 
tion, varying according to the same law, but incom- 
parably less active, ft does not, however, appear 
that this difficulty is by any means a very important 
one, since we may avoid it altogether, by supposing 
that matter only repels matter, and that it attracts 
the electric fluid, with which matter is commonly 
saturated, with a force somewhat greater, so that the 
difllTcnce of these forces constitutes gravitation; 
which thus, like the newly discovered chemical at- 
tractions depending on electricity, may be reduced 
to a modification of the power of this wonderfully 
universal agent; an agent which appears almost to 
combine the subtility of spirit with the energetic 
qualities of matter. Jt must, however, be remem- 
liered, that we have no evidence of the separate ex- 
istence of electricity, independently of matter ; it 
does not pass, like light and heat, through the vucu- 
iiiii of the barometer; nor, in ail probability, through 
the empty spaces interposed between the different 
parts of the solar system ; altliough the accelerative 
force, depending on it, is not confined by these or 
by any other limits; and it will probably long re- 
main a question, whether electricity may not rather 
be a modification of matter or motion in the bodies 
concerned, than a semimaterial substance pervading 
them ; especially among those who even doubt of 
the iiiateriulity of liglit and heat as separate sub- 
stances. 

12. Seventh Memoir^ relating to Mag}ietism. Mem. 

Ac. Par. 17il,9> F. 45.5. In order to check the irre- 
gular oscillations of needles very delicately suspend- 
ed, Mr Coulomb finds it convenient to uttaeii to 
them a horizontal plate, immersed in a vessel oi‘ wa- 
ter. The directive power of a needle of given thick- 
ness appears to be nearly proportional to its length, 
the quantity of magnetism accumulated near the 
ends being constant, except that it extends to the 
distance of about twenty-five diameters, and if the 
needle is too short to allow space for this accu- 
mulation, the directive power decreases as the square 
of the length. The directive forces of similar needles, 
composed of pieces of the same twisted wire, are 
nearly as their weights. Mr Coulomb observes the 
difficulty of accounting for the well known fact, that 
neither h.'ilf of a needle, when it has been divided, 
appears to be attracted either northwards or south- 
wards, and he thinks that whether we admit the ex- 
istence of one , magnetic fluid or of two, it will still 
be necessary to consider every magnet as made up 
of minute parts, each possessing a north and a south 
pole, of intensities varying according to their situa- 
tion ; and he remarks that the high charges of elec- 
tricity, supported by very thin plates, aiiord an ana- 
logy favourable to the existence of this kind of par- 
tial charge of magnetism ; he might also have added, 
after the happy combinations of Volta, that the elec- 
trochemical battery exhibits aiv arrangement almost 
identical with that which be attributiSs to a magnet. 

With, respect to the forms of needles, the rhomboid 
appeared to hay^ some adyantnge over tlie rectangle: 
the temper required to be neither very hard nor very 
soft, and it was found best to anneal thq^4t'cdlcs 
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Coulmab. a dark red, or to employ plates of a spring temper, 
^ when they required to be larfr(»r. A number of 
needles combined into a mass lust more than Iialf 
tlieir strength, so that it is of advantuge to attuch 
several parallel needles, at a distance from each 
other, to the card of n compass. Mr Coulomb's 
mode of communicating rnugnetiKtri is to lay the cuds 
oi‘ tlie bar on Uiose of two strong magnets, placed 
opposite to each other, and to draw two other mag- 
nets repeatedly along it, in an inclined position, 
from the middle to the respective ends, in opposite 
directions at the same time. HIk large battery con- 
sisted of a number of plates burrounding two pairs 
of pieces of soil iron, which funned the ends of each 
compound magnet, while the middle was left hollow : 
the whole weighed .‘K) or 40 pounds, and would lift 
80 or 100, and it communicated to common needles 
us much magnetism as they were capable of retain- 
ing, when their ends were merely placed on it, with- 
out any farther operation. 

l.l. Examination of the friction of Pivots. J\Irm, 
Ar. Par. 1790f P. 448. Mr Coulomb tacitly ac- 
knowledges, in this paper, a slight inaccuracy in his 
former experiments on the friction of pivots, the re- 
sult of which seemed to indicate that the rotatory 
resistance of the friction was simply as the pressure, 
independently of any change of tUc magnitude of 
the minute surface of contact: he now finds that 
this is only true of smaller weights, when the pivot 
has already supported a larger, and its surface has 
probably been a little flattened : other wibc, the ob- 
servation agrees more nearly with the theory : and 
perfectly so on the supposition of a conical point 
affording a resistance pro[)ortional to the displuce- 
incnt of the surface. Tlic friction of steel on gurnet 
is a little less than half as much as on steel ; on 
agate, a little more than half; and on glass, four- 
fifths. Light needles, with a pivot tapering in an 
angle of about 20^ seem to be the most advan- 
tageous for common purposes ; but it the needle is 
heavy, the point must be more obtuse. The couoi- 
dal caps, commonly used for suspending needles, 
had always an irregularity at the centre, which made 
the friction many limes greater than that of a well 
finished surface, uniiorndy concave. 

14. Experiments on the Circulaiion of' Sap. Mem. 
Jnst. Sc. II. P.246. Mr. Coulomb seems to have 
sufficiently ascertRined that the sap appears to rise, 
in 1110 poplar, near the centre of tlie tree, mixed 
with a Considerably larger portion of air, which is 
extricated with a hisbir]g noise, when the tree is cut 
or bored ; it is not, however, certain that this air is 
in an elastic state while the vebbds remain closed. 
The phenomena was first observed in April, and con- 
tinued throughout the summer, being most distinct 
in the hottest sunshine. 

15. Observations on the daily \abour of Men. 
Mem* Inst. Sc. II. P. 880. Tins memoir was read 
fo the Academy of Sciences in 1775, but was not 
then publi^d. Mt Coulomb s general conclusion 
is in favour of the employment of strength in as- 
cending stairs j but Im ob^rves, tliat former authors 
have very frequently i^ggcrat^* ti^e whole amount 
of a man’s daily labour, ill the day’s work, 
which ho^^^signs to a moil of ordinary strength, thub 
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.employed, k less faaJfof that which DesagqUers Coulomb, 
attributes to a labourer turning a wdnch : and Pro- - — ^ " 

fessor Robison has recorded, in this Encydoperdia, 
more than one instance of a much, larger result of 
the labour of a ra^n ascending an inclined plane, 
even besides ibc force lost in the machinery employ- 
ed : so that we must suppose the labourers in France 
to be commonly less vigorous tlian in Great Britain; 
almost' in the same proportion, as Mr Coulomb has 
observed the work of the same man in Martinique 
to be less than in France. 

16*. Comparison of the Magnetic Powers of diff er- 
ent Needles. Mem. Inst. Sc. III. P. 176. A num- 
ber of accurate experiments are here adduced in 
confirmation of the theoretical conclusion, that 
needles of a similar form, and composed of portions 
of the same wire, possess directive powers which aru 
very nearly proportional to their weights. 

17. On the Cohesion of Fluids, and their Resist - 
ance to Slow Motions. Mem, Inst. Sc. III. p. 21'6’. 

The interesting experiments here related, demons! rate 
that the constant part of the resistance of fluids is in- 
sensible: that the portion varying simply ns the velocity 
is more than seventeen times as great in oil as in w a- 
ter, while the portion, which varies as the square of 
the velocity, is nearly equal in both these fluids. 

The resistance did not increase with the ilt pth of 
immersion ; on the contrary, it w'qs a little greater 
when the body was partly above the surfhee. It was 
observed, that very slow oscillations were somewhat 
accelerated even by the motion of a carriage pass- 
ing along the street. Greasing the surface of‘ the 
solid did not sensibly lessen the resistance to its 
motion, nor was it materially increased by sprink- 
ling sand on the grease; so that the particles of the 
liquid seemed to slide rather on each otlier than on 
the solid. But it is probable that these dificrenccs 
would haye been more perceptible in greater velo- 
cities ; for it seems reasonable to expect, that the 
friction between a fluid and a solid should partake, 
in a slight degree, of the nature of the friction he- 
tween two solids, so ns to increase less rapidly, with 
an increase of velocity, than the friction of the par- 
ticles of fluids among themselves. 

18. new method of determining the Position of 
the Dipping Needle, Mem. Jnst. Sc. IV. P. 505. 

The method, suggested in a lormer memoir, is com- 
pared, in this sliort essay, with the mean t)f four ob- 
servations iiiude in the common way, the magnetism 
of the needle bemg reversed during the experiment ; 
and it appears that the error of cither method is not 
likely to exceed ten or twelve minutes. 

19* On Vnmrsiil Magnetism. Bullet. Soc. Phi- 
lorn. N. 61. (is. Journ. Phys. LIV. P. 240. 26*7. 

454. Journ. R. Inst. I. P. 134. The experiments 
mentioned in the first of these papers were imme- 
diately repeated in this country, with results less 
satist'actory than those which Mr.Coulomb had ob- 
tained; and he soon found reason, upon n further 
eKamination, to change the opinion which Jie had at 
first inferred from theii^ observing that a grain of 
iron was sufficient to consmuqicate sensible magnet- 
ism to twenty pound weight of another substance. 

There still remain, however, some difficulties re- 
specting the magnetism of brass, wliich have no* 
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Coulomb yet been sufficiently explained, and whicli have been 
II mentioned in the article Cavallo of this Supple^ 

Mr Coulomb's moral character is said to have 
been as correct as his mathematical investigations. 

an early period of his life he gained the grateful 
acknowledgments of the inhabitants of Britanny, for 
his disinterested exertions* in preventing the execu- 
tion of some public works which threatened to be 
ruinous to the province. His manners were serious, 
but gentle, and sometimes diversified by a mild 
gaiety, which made him very amiable in society. 
His disposition was generous and benevolent ; but, 
notwithstanding all his modesty, he could exhibit 
.SLifiicient spirit, when l^e was called upon to repel an 
unjust attack. Such Occurrences were, however, 
far from being frequent, for his merits and his suc- 
cess were universally acknowledged, and he was 
extremely popular, without ever having excited 
envy. In the particular department of science 
which he cultivated, lie may fairly be ranked in the 
.same class with Franklin, Ailpinus, and Cavendish. 
He was less original than Franklin, but much more 
[)rofuund. He gave to the speculations of iEpinus 
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both a more defined application, and a more satisfac- Coulomb 
tory demonstration; and he was equally accurate ^ jl 
with Cavendish, but much more persevering with 
respect to the more limited objects of his researches; 
and his improvemonts in the theory of electricity, 
may be considered as having immediately prepared 
the way for the elegant inventions of Volta, and the 
still more marvellous discoveries of Davy, Jn short, 
aiming all the men of science who have done honour 
to France, it would be difficult to point out a single 
individual who, with regard to the cultivation of ter- 
restrial physics, could at all be put in competition 
with Mr Coulomb. His health had long been ex- 
tremely feeble, and in addition to his more chronic 
complaints, he was at last attacked by a slow fever, 
to which he fell a victim on the ‘i.'U of August ^ 
180f?. He had been a Lieutenant-Colonel of En- 
gineers, a (.hevalier of the Order of St Louis, and a 
Member of the Legion of Honour ; but he had ac- 
quired little property ; und he left to his two sons 
scarcely any other patrimony than the public grati- 
tude and esteem, for his merits and his virtues. (Dc- 
lainbre, Man, Inst, Sc. 1806, ii. HLsf. P. g06.) 

(U. N,) 


CRANIOSCOPY. 


rv'j iiiioji. vyRAKioscopy, or the inspection of the cranium, is* 
a term recently invented to express the study of the 
external form of the skull in men and animals, with 
the view of ascertaining the form, size, and respec- 
tive functions of the subjacent parts of the brain, 
and of deriving from thence indications relative to 
the natural dispositions, propensities, and intellec- 
tual powers of each individual. This science, whe- 
ther founded on a real or imaginary basis, may be 
said to have priginated with Dr Gall, a physician of 
Vienna, whose system, matured in conjunction with 
Dr Spurzheim, has of late attracted so much atten- 
tion, and been so keenly discussed both here and 
on the Continent, that we think it our duty to pre- 
sent our readers with a general outline of its doc- 
trines. 

Div'-ioioj^y XJf the several parts which compose the human 

of iiir iiniiii body, the mechanism of which has been so thorough- 
ly unfolded by the diligence of modern anatomists, 
there are few whose use in the economy is wholly 
unknown The intention and operation of every 
part of our frame subservient to the mechanical 
purposes of connection, of locomotion, and of 
strength, such as the bones, muscles, and ligaments, 
are, in general, sufficiently apparent ; the Imocfions 
performed by the abdominal and. thoracic viscera, 
are, for the most part, well ascertained ; and we are 
able, in like manner, to discetn the adaptation of the 
organs of sense to receive appropriate impressions 
from surrounding objectsi One organ alone, and an 
organ of vast importance in the system, connected 
with every other, and essentially interwoven with 
our sensitive existence^ has bafiled all investigation, 
and still presents a wide blmik in this rich and cul- 
tivated field of knowledge. The brain, that large 
mass of pulpy substance, which fills the cavity of 


the cranium, is still as incomprehensible 4n its 
functions, us it is subtile and complex in its anatomy. 
It appears, indeed, to be sufficiently established, that 
the brain is, in some unknown way, subservient to 
sensation and voluntary motion, und is thereby tlie 
immediate agent by which the soul and body mu- 
tually exert an influence over each other. And it 
has also been very generally supposed, that this 
organ is immediately concerned in all our mental 
operations, besides being the instrument by which 
we feci and act. But the phenomena comprehend- 
ed under the operations of the mind, are exceeding- 
ly various and complicated, and are also of very 
different kinds ; so that before we can reason con- 
cerning them, it is nece^ry that they should be 
properly distinguished and'%rnnged. Metaphj^si- 
cians have, accordingly, classed them as referable 
to our sentient, our intellectual, our active, and our 
moral powers. Further subdivision again is requir- 
ed; and t!ie intellectual phenomena, for instance, are 
arranged according as they relate to the faculties 
of conception, association, memory, abstraction, 
judgment, imagination, invention, &c. Other phe- 
nomena are distributed under the heads of the differ- 
ent active principles, such as the propensities, the 
instincts, the aflections, and the pateions, which be- 
long to our nature. While we thus discover a great 
diversity in the functions of the mind, we observe 
also as great a complexity of structure in the organs 
by which they are perforxped. Shall wc rest satis- 
fied with no acquiescence in the general propo- 
sition, that tlio brain is the organ of thought? 
May we not rather regard it as n congeries 
tiuct organs, correspomling to the diffiTcnt faclll?^ 
tics into wliieh the mind may be analyzed ; eacti 
organ having its appropriate office, and being im- 



420 CRAN IOSCO P Y 


rrami)6oopy. mediately subserviqnt to gome particular function 
of the mind ? The question has, indeed, presented 
itself to many physiologists ; but ft'w have ventured 
farther in attempting its solution, than to throw out 
some vague and general conjectures as to the pses of 
certain parts, or as to the supposed Iiiibifation of the 
sentient priiici])le. 'llius, for a long period it was 
held, tliat the cerebrum was the organ of perception, 
and the cerebellum the organ of memory. The ca- 
vities which ore met with in tlie interior of the brain 
Iiave often been considered as the scene of the in- 
tellectual operations. Kemesius, the first bishop of 
Eniesa, under the reign of Theodosius, taught that 
the sensations liad their scat in the anterior ventri- 
cles, memory in the middle, and understanding in 
V. the posterior ventricles. Albertus Magnus, in the 
thirteenth century, went so far as actually to deli- 
neate upon a head the supposed scat of the different 
faculties of the mind. He placed common sense in 
the forehead, or in the first ventricle of the brain, 
cogitation and judgment in the second, memory and 
moving powder in the third. Peter dc Montagnana, 
in publislied the figure of u head, on which 

were indicated ilie seat of the sensns comnmmsy the 
vcUiila imngniaiivaf cclhtla fvsivmniiva sru ca^iiativn^ 
ctllula memoralivn^ and cellnla rationalise Ludovico 
Dulci, Sorvito, and u great number of other writers, 
Imve hazarded similar hypotheses as to the locality of 
the different faculties. Both Haller and Van Swic- 
ten fancied that the internal senses occupy different 
places in the brain ; but they considered its whole 
organization as too complicated, too intricate, and 
too difh'cult, to allow of any hope that the seat of 
memory, of judgment, or of imagination, could ever 
be detected. 

Iiihiory of In the pursuit of this speculation, no one has cu- 

Dr Giiii’a gaged with more ardour and perseverance than Dr 

WpcruJa- who, after many years of patient labour, and 

much fruitless wandering in search of the truth, con- 
ceives that he has at last discovered the clue; wbieh 
is to conduct us through the mazes of this labyrinth, 
and enable us to arrive at a more accurate know- 
ledge of human nature, and of the means which may 
conduce to its perfection. The account which he 
gives of the circumstiaces that gradually drew his 
attention to the subject, and of his progress in this 
new path of ’discovery, is os follows : Brought up in 
the midst of a numerous family, and naturally gilted 
w ftli the talent for observation, he was struck, even 
when a boy, with the diversities of disposition and 
of character among his brothers and" sisters, and the 
companions with wmom he w'as educated. He re- 
marked that each excelled in a particular study, or 
was distinguished by a peculiar turn of mind. One 
was noted for the beauty of his handwriting ; another 
for his quickness at arithmetic ; u third for his apti- 
tude in teaming languages ; a foui for remember- 
ing every thing that hv read in history. This diver- 
sity was a^arent in all that they did ; thus the style 
of compoSiKon of the one was remarkable for its 
.(flying and elegant periods ; of another for its bald- 
and dryness ; of a Aird for its condensation and 
idjgour. Many displayed talents for arts which had 
never been taught them ; they excelled, perhaps, in 


drawing, or in the execution of works of mechanism 
some sought for amusement in noisy sports, others 
preferred cultivating their gardens; a few placed 
their chief ddiglit in rambling through fields and 
forests, and in collecting birds, insects, and flowers. 
One W'as of a social and affectionate disposition, an- 
other was selfish and reserved ; a third was ficklo, 
.'ind not to be depended upon. The great facility 
with w'hich some of his school-fellows could commit 
their tasks to memory, which to him was a work oT 
immense labour, although in matters of reasoning 
and judgment he felt himself their superior, often 
proved a grievous source of mortification, and excited 
in him a strong desire to know the cause of this dif- 
ference. He at length remarked, that all the 
gifted with this kind of memory had large and pro- 
minent eyes. He afterwards went to the university , 
and directing his attention to all those among liib 
fellow-students, who presented the same peculiarity 
of feature, he learned that they were all distinguisli- 
ed by the tenacity of their memories ; as, indeed, Ik 
soon found to his cost, for they were sure to lea\c 
him far behind in every competition, where the ex- 
ercise of this faculty was essential to success. I'hi^ 
observation gave riso to others ; it suggested the no- 
tion, that other intellectual, endowments might also 
be indicated by the features ; and Gall, by degrees, 
came to imagine that he had discovered a number (d 
external signs, which respectively indicated a deci- 
ded turn for painting, for music, for mechanical arts, 
or other objects. He had by this time commenced 
the study of medicine; and, in the course of his aca- 
demical instructions, he heard much about the func- 
tions of the muscles and viscera; but nothing w'lis 
taught about those of the brain and its different parts. 
It then occurred to him, that the diflerences he had 
already noticed in the external configuration of the 
head, as connected with certain dispositions of mind, 
were occasioned by differences in the form of tlie 
brain. Delighted with the prospect which this idea 
opened to him of discovering the functions of parti- 
cular parts of this organ, and of obtaining an insight 
into the connection l^tween the mind and the body, 
lie formed the resolution of prosecuting the research, 
till he had eitlier accomplislied his object, or satis- 
fied himself that it was i^ot to be attained by that 
method, .Natural history, which had long been liis 
favourite study, furnished ample scope for the ex- 
tension of these inquiries. He had been in the prac- 
tice of collecting plants and animals of various kinds, 
and of arranging them, not according to the artifi- 
cial methods of classification detailed in books of 
science, but according to their more obvious resem- 
blances. He now studied the relations between their 
external forms, and their natural habits and disposi- 
tfons. Do^s showed him the greatest diversities iu 
their capability of being educated. He remarked 
that some were naturally eiipert at the chuce, while 
otherti of the same breed, could not be trained with- 
out the utmost difficulty: that some perpetually lost 
themselves, while others ftmnd their way home from 
great distances. In birds, ^ he observed^ that one 
would listen with attention to a tune which it heard, 
and immediately learn it; while another of tbe vtr} 
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Cranioicopy. same brood would sing nolliing but the note that was 
natural to it. Whence, he would ask himself, can 
arise this wide diversity among individuals ? 

The solution of this difficult question was not to be 
hoped for, unless by means of t>bservaiioii8 conduct- 
ed on the largest possible scale, lie therefore set 
about examining all the skulls he could lay hold of, 
tliat had belonged to individuals whose history was 
known. He looked out for all persons in any way 
distinguished for a particular talent or moral quality. 
He examined their heads with great attention, and 
noted the peculiarities in their sliape. He also col- 
lected observations on other individuals, who were 
l emarkablc for the weakness of any faculty, and then 
compared logelher the positive atid negative indica- 
tions. On tile otluT liand, when he chanced to meet 
with a head that presented some singularity in shape, 
lie was at much [laitis to obtain information as to the 
moral and intellecludl character of the person to 
whom it belonged. When he had no other resource, 
be ilid not sciuple, as Dr Spurzheim informs us, to 
address his questions directI}' to the person in wliose 
head he observed any distinct protuberance. Wc 
ore also told, that he was in the iiabit of collecting 
around him the boys he met with in the streets of 
Vienna, and of inducing them, by petty bribes, to 
con ‘ss their own faults, and betray tliose of their 
companions. He excited them, for insiancc, to fight 
together, in order to discover which possessed most 
courage, and thence drew inlerenees us to the organ 
which prompted that sentiment. In order to obtain 
more precise data for his conclusions, he endeavoured 
to procure models of the more remarkable heads that 
he met with, and generally got permission from the 
individuals themselves to take a cast of their heads 
in plaster of Paris, The CcHint of Sauran, then nii- 
liistcr of police at Vienna, gave him material assist- 
ance in ejecting these objects; and he was thus in 
no long time in possession of a very large collection 
of casts, all bearing more or less upon the several 
points of his theory. If he happened to hear of the 
death of any one whose head he had already iiiould- 
fd, he was at great pains to procure his skull, that 
he might compare the form of its different parts with 
the Sliape of the head during life. As it was soon 
known that the doctor uinied chiefly at those who 
possessed some remarkable talent, a very general 
alarm spread itself among the inhabitants of Vienna; 
and not a few were pursued with the terror of being 
selected as the subjects of cranioscopical investiga- 
tion, and of their skulls being destined to make a fi- 
gure in hjs anatomical cabinet. The aged Mr Denis, 
Librarian to the Emptror, is said to have inserted an 
express clause in liis will, to protect his liead from 
the keen scalpel of Dr Gall. Notwithstanding these 
fears and precautions, he contrived to amass an ex- 
tensive collection of skulls, as well as of heads, in 
illustration of his doctrines. He next availed him- 
self of the aid of comparative anatoffiy ; and having 
no family to providi- for. spared no expcnce in pro 
curing skulls of ail sorts of animals, with a view of 
tracing the ibrni and 8iz> of corresponding organs* 
throughout the whole seiies. I eing physician to 
the establishnrent for llu deqj and UttmL at Vienna, 
he had opportunities oi observing the natural features 
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of uncultivated nii'ndS) and the various degrees in (^ranioscopy 
which they were susceptible of education. With 
the same view, he used to call together into his 
house persons of the lowest class, sucli as coachmen, 
and beggars in the street, and excite them to dis- 
play their characters before him. His professional 
practice made him acquainted with a great number 
of families, and aftbrded him many opportunities of 
making valuable observations. He neglected no 
means of instruction Lliat could be derived from 
the inspection of the heads of patients labouring un- 
der difierent forms of insuiiiiy. He was physician 
to the director of establishments for education, and 
was allowed to examine every diiUi who excelled, 
or showed any rcniiirkable disposition. He visited 
the prisons and houses of correction, as well as the 
iiospitals for idiots and lunatics. He took casts of 
the heads of criminals, inquired into the offences for 
which they were confined, and collected the history 
of their lives: and thus derived from every quartei 
materials for bringing liis theory to perfection. 

As his observalions multiplied, he became sensi- 
ble that he had fallen into many errors in the earlier 
period of bi3f inquiries, and was forced to give up 
many oi* his favouiite opinions, which he found had 
been too hasLil) adopted, nith regard to the general 
form of the head, as connected with the character of 
the individual. He felt the necessity of being in 
future more upon his guard, and re solved to institute 
a separate examination of the different regions of 
the skull ; and although he' was here, also, frequent* 
ly obliged to shift his ground in assigning tlie func- 
tion of each part, his researches ivere, on the whole, 
attended with more uniform siieeess. lly degrees 
he acquired, greater confidence in the stability of his 
conclusions, and at length ventured to announce his i.ec. 
them to the public, by the delivery of lectures ontiirc‘7. 
his new science. His doctrines were eagerly re- 
ceived, and much canvassed at Vienna; but their 
fame had no sooner reached the Austrian court, 
than a violent outcry was raised against them by the 
bigoted priests, who controlled all the operations 
of that weak and misguided guvernnient, and who 
represented these doctrines as tending to materialism 
and atheisny. The consequence of this senseless 
clamour was, that Gall was intcrdicU^d from lectur- 
ing. 15ut the number of those tcTwhoin he had 
coinmuiiicaied the principles of his art, and in whom 
he had infused a strong desire to continue to profit 
by his instructions, was by this time very consider- 
able, especially among the strangers wlio happened 
to be at Vienna. They formed a strong party in 
his favour, and made such interest at court, princi- 
pally through the medium of the foreign ambassa- 
dors, that the doctor was again permitted to resume 
his prelections, on condition that he delivered tliem 
to foreigners only ; us it was wisely considered that 
their being exposed to the dangers of knowledge, 
would nut be of any material consequence to the 
state, so long as care was taken that the infection 
did not spieud fartlier ; and that the Emperor kindly 
preserved the bliss uf ignorance for the exclusive 
enjoyment of his Austrian subjects. 

It was long before Gall committed himself by Pnblitr 
writing on tlic subject that had procured him souons. 

S H 
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tnu^ celebrity. He nfierely announced, in 1798, 
in a fetter ad&eased to Baron Rctzer, which appear- 
ed in the Deutsche Merkur of Wieland, his design 
of publishing a large work on the new theory, of 
whidi he anbrds his readers only an imperfect 
glimpse. A detailed account was afterwards given 
by M. Frorciss, one of his pupils, in the second vo- 
lume of Voight’s Magazin Ph^ique ; and an amus- 
ing outline appeared from thepen of M. Charles Vil- 
lers, in a letter addressed to Cuvier. Various sur 
rcptitiuus copies of his lectures were also circulated 
throughout the Protestant states of Germany, where 
they excited so much curiosity, that Dr Gall was at 
and Txuvcla. fength induced to make a tour for the purpose of 
delivering them himself at the principal universities 
in the north of Cfermany. With this view he vkited 
Dresden, Berlin, HallC', Jena, Weimar, Gottingen, 
Hamburg, &c., and every where met with the most 
' ^ flattering reception, being invited to tJio several 
courts of the states through which he passed, and 
treated with the honours due to- a distinguished li- 
terary character. By frctquenting the first societiest 
and conversing with the best informed persons, h^ 
had ample opportunities of extending his observa- 
" tions, and he was attentive to improve these oppor- 

tunities to the utmost of his power. Dr Spurzneim, 
who had at an early period been associated with 
him in these inquiries, and who had devoted him- 
self particularly to the anatomical researches the^ 
comprised, accompanied Ijim in this tour, and parti- 
cipated in all his labours. Dr Gall at length, settled 
in Paris, where he still continues his pursuits and 
lectures, and unites with tliem the practice of his 
profession. 

In ] 8 lOi Drs Gall and Spurzheim published, in con* 
junction, the first volume, in quarto, of the work they 
had annouocedv and , which was to contain a full ac- 
count of their doctrines, under the title of Anatomie 
et Ph^iiologie du sysiime neroeux en giniral^j^ du 
cerveau enparticuliery avec des observations sur la pox- 
sibiliiS de reconnoitre pluneun dispositions inteueo 
iutlUs et morales de rhomme et des animauXy par la 
configuration de leurs tStes, The first part of the 
second volume appeared in 1812. ThU work, to- 
gether with the one published in 1815, by Dr 
Spurzheim, eQj||led, The Physiospiomical System of 
Drs Gall atA Spurzheimy founded on an anatomical 
ant physiological examination qf the mrvous system 
in general^ and of the brain in particular y anaindi^ 
eating the dispositions and manifesMions qf the 
mindy contain the only authentic account of tlieir 
Other Works system. Information on the subject may, however, 
on hib Sys- be derived flmtn the following books, besides those 
of Froreiki and Vilfers, already mentioned. The 
best of the foreign works is that of Professor Bis- 
choiT, entitied Durstdlung der GaU\ schen Gehim- 
find Schdddlehtty nehsi Ueinerkungen iiber diese 
Lehrcy wn D. W. Hufdandy Benin, 1805. At 
Dresden, io :^|i06, Bloede published a similar work, 
Galls Lehre Qber dk VerridUungen des Gehimsy 
nach dessen zu Dresden gehaltenen vorlesungen ; and 
at Paris, in the same je^y we have, from the pen 
of D6mangcoD, PhjfAdtogie intellectuelle, on d^U 
lopement de la doctrine du Prqfesseur Gall. A small 
tract in English, entitled, Some Account qf Dr GalPs 


nevs Itlkorjy ^ Physiognomy, fotmded upon the Ana^ Cnmioscopy. 
tomy and Physiology of the' Brainy and the 
the Shdly appeared in London, in 1807; and is 
chiefly taken from Dr BischolF’s work, including the 
critical strictures of Dr Hufeland. Soon after the 
publication of Dr Spurzhcim*s book, a small volume, 
priDcipalfy reprinted from a short tract in the 
Pamphleteer y was given to the public by Mr Thomas 
Forster, under the title of Sketch of the Nev) Ana* 
tomy and Physiology qf the Brain and Nervous Sys* 
tern, of Drs Gall and Spurzheim, considered as^com- 
prdrvnding a complete system qf Zoonomy, with oh* 
servations o» its tendency to the improvement of edu* 
cation, qf punishment , and of the treatment of insan* 
ity. Two pamphlets in opposition to these doctrines 
were published by Professor Walter of Berlin, in 
1805, of which, as well as of BischofF's work, a short 
acc5ount is given in the Edinbuigh Medical and Sur* 
gical Journal for July 1806. Dr Spurzheim having 
conceived that he was unfairly attacked in some of 
the Reviews, thought proper to publish a repJ}^ 
in a pamphlet which made its appearance at Edin- 
burgh in 1817, entitled, Examination of the Ob* 
jections made in Britain against the doctrines q)' 

Gall and Spurzheim. These, together with the lec- 
tures delivered m London by Dr Spurzheim, are the 
sources which ha^ supplied the materials for the 
following summary. 

It is laid down both by Gall and Spurzheim as the The llumun 
foundation of their doctrines, that the nature of man, I'andties m- 
like that of all other created beings, is determinate, 
and that the faculties with which he is endowed are 
innate ; that is, that they are implanted in him at his 
first formation, and arc not the result merely of the 
external circumstances in which ho may afterwards 
happen to be placed, nor of the wants and necessi- 
ties to which these circumstances may have given 
rise. They warn us that this opinion is by no means 
at variance with that of Locke, who argues only 
against the innateness of ideas, and not of the fa- 
culties or capacities of receiving ideas. Education, 
doubtless, has a powerful influence in modifying and 
giving certain directions to these I'aculties ; but the 
faculties themselves, that is, the capacities of feel- 
ing, of intellect, and of action, must have already 
pre-existed before they could be called into play, and 
thus produce the various phenomena which diversify 
the scene of human life. Savages have been found 
in woods destitute of all the ordinary faculties of . 
rational beings. Their resemblance to brutes has 
been supposed to be the consequence of their total 
want of education ; but, when we come to examine 
into their real condition, we shall find that Ifiey are 
wretched beings, widi great bodily defiects ; for the 
most pvt deeply tainted with scrofula^ amkalmost 
altvays complete idiots. In general, they appear to 
have been abandoned in their childhood by their 
parentis to whom they were burdensome. I'he pre- 
tended savage of Aveyron, who is kept in the Insti- 
tution for the Deaf ara Dumb at Paris, is almost 
completely idiotical. He is ^uite deaf, and his 
head and body ve incessantly in motion from side 
to side,, even when he is sitting. 

In estimating the causes of that diversity which each'in- 
we see prevailing in the characters and faculties ofdividuoL 
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Cranioacopy. individuals, much lina been asovvbed to the influence 
of diet, mode of Hving,,and th# impressions received 
in early infancy, while all the organs are yet tender, 
and highly susceptible of fivery kind of external in- 
fluence. B US' the operation of ^bese causes, as well 
ns the power of education 4n general, is much too 
limited to explain the immense differences we ob- 
serve among different men, and even among difler- 
ent children df the same family. Helvetius and 
other.bold metaphysicians have maintained the para- 
dox, that all men Are horn originally the same, and 
are moulded into what they afterwards become 
solely by the force of externad circumstances. Ge- 
nius, according to this doctrine, is a mere creature 
of the fancy, and originally belongs no more to one 
man than to another. Train all men alike, and their 
powers, their attainments, and their actions, will all 
be similar. Accident, more than design or preme- 
ditation, has fixed tlie destinies of great men, as 
well as disposed of those who arc unknown to fame. 

Demosthenes," say these philosophers, became 
eloquent, because he heard an oration of Caiiistra- 
tus, whose eloquence made so deep an impression 
on his mind, that he aspired only to acquire this 
talent. Vaucanson excelled in mechanics, because, 
being obliged, when a child, to stay alone in the 
waiting room of his mother's confessor, he found 
there a clock, examined its wheels, and endeavour- 
ed, with the help of a bad knife, to make a similar 
machine of wood. He succeeded; and one step 
leading on to another, he arrived at the construction 
of his w'onderful automatons. Milton would not have 
composed his Paradise Lost, had he not been de- 
prived of his place of secretary to Cromwell. Shak- 
speore composed his tragedies because he was an 
actor; and he became an actor because he was 
forced to leave his native place on account of some 
juvenile errors. Corneille fell in love, made verses 
for the object of his passion, and thence became a 
great poet. An apple fell from a tree at the feet 
of Newton, while he was in a contemplative mood ; 
this event, so trivial in itself, led him to the theory 
of gravitation." Reflections of a similar kind are 
often met with in the writings of poets and moralists. 
Those contained in Gray’s Elegy must be familiar 
to all our readers. Dr Johnson considered talents 
oi; genius as a thing that, when once existing, might 
be directed aiiy wav. Newton, he thought, might 
have become a Shakspeare, for, said he, a man who 
can run fifty miles to the south, can run fifty miles 
to the norih. 

Yet these are but the ingenious speculations of 
the theorist, more calculated to dazzle than to con- 
vince, and obviously in contradiction with the daily 
experience of mankind. Original differences in the 
constitution of the mind, exist as certainly as in that 
of the body ; and doubtless are dependent upon dif* 
ferences in organization. Children often show, from 
their earliest infancy, the germs of those peculiari- 
ties of character which adhere to them through life, 
which hardly any education can alter, and which no 
condition of life or •variation of circumstances can 
afterwards affect. It is needless to expatiate on the 
subject of the dii|||rsitie8 of mtellectuol powers ex- 
hibited by different individuals under the very same 


circumstances of birth and education; diversities CranioKopy 
which, as we have already seen, first directed the 
mind of Dr Gall to hfs pliysiognomical researches. 

Many of these peculiai ities are unquestionably de- 
rived from the parent, and are observed to prevail 
in certain families, and to descend through several 
successive generations: 

That no sensation, or other affection of the mind, The Mental 
and that no operation of intellect can take place 
without a certain condition of the nervous system, 
a position established by so many direct proofs, that Nemi 
its truth must be generally admitted. The question alone ; 
becomes more difficult when we come to inquire in- 
to what part of the system it is that exercises these 
functions. It is quite clear that the sentient princi- 
ple does not reside in the nerves, or in the part k 
which receives the first impression from the exter- 
nal cause of sensation. 'Die opinion which has been 
embraced by many physiologists, and particularly 
Bichfit, that while the brain is the organ of the intel- 
lectual faculties, the nerves of the great viscera of 
the abdomen and tliorax arc the seat of the moral 
sentiments, is at variance with a multitude of facts 
in comparative anatomy. There arc animals endow- 
ed with the faculties ascribed to these nervous plex- 
uses, or ganglions of the great sympathetic nerves, 
distributed to certain viscera, which have not the 
viscera in question. On other hand, most qua- 
drupeds have viscera analogous in their whole struc- 
ture to those in man, without having the faculties of 
which in man it is pretended they are the seat. We 
have a complete scries of proofs that the nerves, of 
themselves, and without an uninterrupted continuity 
with the brain, can produce neither sensation nor 
voluntary motion. Compression of the brain, bybutande^, 
any cause, produces an entire suspension of all sen- pendant on 
sation arid consciousness, and a complete stop 
every operation of intellect. All the other parts ofyy^ “ ^ 
the body, on the other hand, may be wounded or 
destroyed, and even the nervous mass of the spinal 
marrow may be compressed or injured, at a certain 
distance fVom the brain, without the immediate de- 
struction of the feelings and intellectual faculties. 

In tetanus, produced by cause remote from the 
brain, the other nervous systems are affected in the 
most violent manner, while the functions cff the mind 
continue unimpaired. 

In children, Dr Spurzheim observes, the brain is Proved by its 
yet pulpy, and the faculties imperfect ; its growth Develops 
accompanies their improvement ; its maturity marks 
their greatest degree of vigour. If its developement 
has l^en considerable, the manifestations of these 
powers is energetic; if small, they are comparative- 
ly weak. In proportion as the organization of the 
brain decreases, the strength of the mbral senti- 
ments and intellectual faculties decreases also. If 
the developement of the brain take place too early 
or too late, the faculties exhibit corresponding va- 
riations. Certain faculties arc more , active in men, 
and others in women, according to the difference of 
thtir cerebral organization ; and peculiarities of 
character are hereditary, according as 4he corre- 
sponding organization of the brain, on which they 
depend, is propagated from parents to their child'- 
rcn. 
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Cnmloqeopf. Although many facts show that considerable inju- 
ries may be sustained by the brain without detri- 
by Injurijs ujental faculties, yet as a general prin- 

iiri )LSLa&- jg (.QHtended by Dr Spurzheim, that these 

faculties are weakened or destroyed in proportion as 
the brain is mechanically altered. It is, however, 
certaiui that physiologists are by no means agreed 
as to this point ; and that innumerable cases might 
be quoted in direct contradiction to tliis principle. 
These arc attempted to be explained away by the 
general supposition, that most of them are the re- 
sult of very inaccurate observations, in which the 
statement of the facts lias been distorted and vitiated 
by ignorance, prejudice, or credulity ; and that the 
rest are inconclusive as to the general question, from 
the observers not being aware of the real functions 
of the injured parls, and being inattentive to the 
circumstance, that almost all the parts of the brain 
being double, the loss of those on one side would 
scarcely be felt, so long as the corresponding organs 
on the other side remained entire. On the other 
Jiand, it should be recollected, that a derangement 
in an organ may occur of such a nature as that our 
SCM18CS cannot enable us to discover it. How often 
is this cxemplifted in fatal diseases of the nervous 
syslem, such as hydrophobia, tetanus, and atonic 
gout. Analogy shows us other parts where no pro- 
portion is preserved apparently, between the injury 
and the derangement of function. Sometimes large 
abscesses are met with in the lungs without much 
disturbance of the function of respiration ; and ossi- 
iication of the hearty without any sensible affection 
of the circulation. In persons possessed of great 
irritability, very slight wounds of the brain may pro- 
duce serious effects, while considerable wounds in 
others, who arc less irritable, shall be attended with 
no bad consequences. I'his consideration will go a 
great way tovrards explaining the fact, that in many 
cases of insanity, instead of our discovering any 
change in the bniiii, a diseased state has been ob- 
served in the liver, the bowels, and other viscera; 
and may serve as an answer to the assertions and 
objections of Pinel, who stntes that the most accu- 
rate dissections have noSt taught us any thing with 
regard to the seat of mental alienation, and that we 
have no sufficient data to conclude, frtini diseases of 
the brain, lh«t it is exclusively the organ of the in- 
tellectual faculties. 

by Dissec- Those who have opposed the theory of the sub- 
lions H)- serviency of the brain to the operations of mind, 
rocep »a UB, great stress upon an argument derived 

from tile phenomena of hydrocephalus. In patients 
afflicted with this disease, the brain appears to be 
completely destroyed, and replaced by water ; and 
yet the mtcllectaal and moral i'acultios have re- 
mained perfect to tlie last. l)rs Uall and Spurz- 
heim conceive, that the facts have been very erro- 
neously represented ; and that the only altei'ation 
which the br|^jiistains in these cases, is a displace- 
ment of its pttTO, and nut an absorpiion of its sub- 
stance. The effused fluid, by accumulating In tlie 
ventricles, gradually unfolds the convolutions of the 
hemispheres of the brain, and expands them to such 
a degree, they are reduced to a thin stratum of 
•ubsUnce, constituting a sort of bag, within which 

JO 


the fluid is still contained. This stratum of brain isCranioscopy. 
sometimes not more than a line in thickness, and is 
generally lacerated in attempting tlie dissection ; in 
which case the wa{er rushes out, the real structure 
escapes notice, and the fluid is erroneously supposed 
to have been accumulated between the brain and its 
membranes. 

It lias been advanced, as another objection to the by Mon&in se- 
same theory, that monsters are sometimes born with- 
out any brain, who yet suck and {Perform various 
movements. Actions of this kind, however, are 
purely -lutomatic, and appear to be unattended with 
consciousness ; with such actions the brain has no 
concern whatever. Some have founded their oppo- uml hy i 1 j> 
silioii to the theoi^, on the result of some experi- 
merits of Duverney on pigeons, which, it is alleged, 
continued to perform all their animal functions after 
the whole of the brain had been removed from the 
skull. Hut Dr Spurzheim, on repeating thete expe- 
riments on birds and rabbits, found, indeed, that the 
destruction of the superior parts of the brain doe- 
not destroy the functions of the five senses and o( 
voluntary motion, but that it was impossible to take 
out all the cerebral mass without killing the animal. 

As soon as the corpora striata and optic ihalavu 
wore wounded, convulbions and death ensued; con- 
sequently he does not hesitate to pronounce the ac- 
count given by Duverney to be entirely 1 ‘alse. He, 
in like manner, wholly discredits the stories related 
by Morgagni, Zacutus, Lusitanus, Bartholinc, Hal- 
ler, Vallisneri, Morcschi, Giro, Dr Simson, Scem- 
nierring, and others, concerning petrified or ossified 
brains being found in individuals, without prejudice 
lo the exercise of their intellectual faculties. He 
admits it to be doubtful, how far, in perfect animals, 
the brain may be necessary to the passive conscious- 
ness of the external senses ; but deems it certain, that 
the exertions of will, including voluntary motion and 
reflection, depend entirely upon the brain ; no phe- 
nomenon of this kind ever taking place w ithout that 
organ. 

Concluding, therefore, that the brain is the organ Hypnilu^,!'. 
of the sensitive, the intellectual, and the moral I’a- ‘i'l 
culties, we have next to inquire, whether these fa- 
culties are exercised in common by the whole, 
any particular j>ortion of the brain, or whether, on 
tiic Ollier hand, they are more especially the offices 
of different parts ol‘ that organ. Dr (Jail adopts the 
latter of these opinions, and upon this view uf tlic 
fcubject is tht whole of his system founded. TJic 
following is the reasoning on w'hicli he builds it. 

l^hysioJogJSts, influenced by the metaphysical le- Arguments 
nets of the scJiouls, have often maintained, that tiie^’* 
soul, being simple, its itiaterial residence must bej,‘ 
simple also, and that all -the nerves must end in onci,,, s,i«rnable 
point ; or, which amounts to tlie same, lliut they caiur. urtum 
Uave but one common origin, because each mdivi 
dual has but one soul. Honnai, Haller, and others, 
who hod extended its seat to the whole substance of 
the bruin, were opposed by these metaphysicians, 
who did not reflect tliat a little more or lehs room 
could not enable them to explam any better the na^ 
ture of the ^uul ; nor that, as Van Swicten and Tie- 
d'emann remark, a material pointn^n which all ideas 
and sensations should centre, is inconceivable, in 
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^raiiiosoopy. consequence of the confoflJon ond disorder that 
would result from such an arrangement. It appears 
ridiculous, indeed; that the physiologist, to whom all 
nature is open, should direct his researclies and in- 
ductions by guidance of such frivolous specula- 
tions. Great pains were, however, taken to deter- 
mine this central point, or sensorivm commune ; but 
it is enough to enumerate the various and contra- 
dictory opinions that have been held with regard to 
it, in order to be satisfied of tlie utter futility of this 
research. Descartes, in his treatise on the Passions^ 
labours to prove, that the soul is concentrated in the 
pineal gland. This hypothesis continued in fashion 
for some time, till it found on enemy in a follower 
of Descartes, the Dutch phytdbian Doutekoe, who 
dislodged the soul from its narrow watch-tower in 
the pineal gland, and confined it in the more spa- 
cious prison of the corpus callosum, Lancisi, Maria, 
and La Peyronie, successively declared themselves 
in favour of tliis new opinion ; and the latter of these 
arnitomists wrote a memoir in 8upp(nt of it, which 
was printed by the Academy of Sciences in 1741, 
and which has since been republished spparatel 3 \ 
Digby next transferred the soul to the scj)tum luci- 
dunu *n place of the corpus callosum. Vieusscns 
allowed It greater latitude, assigning for its bound- 
anes those of the centrum ovale of tlic medullary 
sub.stance. Willis, again, restricted it to the cor- 
porn striata ; 8erveto, to the aqueduct of Sylvius. 
Wharton and ScholWmmmcr placed it in the com- 
mencement of the spinal marrow ; JVTolinetti and 
WrisbcTg in Xha pons Varolii ; Criisius and Meig in 
the origin of the medulla ohlongata ; while Dreiin- 
court and others lodged it altogether in the cere- 
bellum. Lastly, Soemmerring imagined the soul to 
reside in the serosity which moistens the inner sur- 
face of the ventricles, to which he had traced the 
extremities of many nerves from the organs of sense; 
and coiiceivi s that the diftcrent motions or oscilla- 
tions of this fluid are the immediate material cause 
of our sensations. 

Discarding the notion that the functions of sense 
and intellect are concentrated in any particular point 
or portion of the brain, let us next examine the opi- 
nion, that all the laculties are exercised by the whole 
t'rom various mass of brain considered as one organ. We may, 
Analogies; in the first place, remark, that the analogy of other 
parts of the system is adverse to thi» hypothesis. 
Every dilLrcnt secretion has its appropriate gland, 
the ottices of which are never interchanged. The 
liver never secretes urine, nor the kidneys bile. The 
five exitrnal senses arc distinct and independent of 
one another. Every where do we observe that na- 
ture, in order to produce various effects, has varied 
the material organs. The struoturc of the brain in 
its il liferent parts is far from being simple and uni- 
form ; It is composed of two substances ; the one soft, 
pulpy, and ash-co loured ; the other white, opaque, 
and fibrous in its texture. The fibres of the latter 
run parallel to cacli other, having, at the same time, 
various collateral connections, but by no means unit- 
ing in any one central part, that can be considered 
as their common origin or termination. The parts 
of brain arc numerous, and 'distinct from one 
another, bearing evidence of a very complex and ar- 


tificial construction. They arc constant in theii* ge- Craniowppjr. 
neral arrangement in different bubjects, showing jxi 
this respect a striking contrast with the distriliution 
of blood-vessels, or even the disposition of the mus- 
cles and viscera, in which it is so common to meet 
with variations. Comparative, as well as human ana- 
tomy, furnishes strong analogical arguments in fa- 
vour of the plurality of the cerebral organs, corre- 
sponding to the plurality of faculties. However de- 
fective may be our knowledge of the structure of 
these organs in the lower animals, sLill a general 
comparison of their faculties, as wc ascend in the 
scale of being, shows us that the number of these 
faculties increases in proportion as the cerebral parts 
are multiplied. The immense augmentation of the 
powers of intellect which we behold in man, when 
compared w'ith the limited instincts of animals, is 
neither in proportion to the increased size of the five 
external senses, nor of any other part cf the body, but 
to the increase of the cerebral organs only. It is the 
great size of the hemispheres of the brain, more es- 
pecially, that cliaracterizes this organ in man, iiiid 
establishes its superiority, as an instrument of in- 
tellect, over that of all other animals. Man unites 
in himself all the organs w hich are variously scatter- 
ed and distributed among the brute creation ; but 
he has also organs in his bruin, which no other ani- 
mal besides himself possesses, and these are the 
seats of faculties of a liigher order, peculiar to him 
alone. 

Considerations arising from the differences in the from die di- 
proportiqnal energy with which the faculties mani- vyrsity of 
felt themselves in different individuals, are also in fa- ^ 
vour of the plurality and independence of the organs, f 
If the brain were one simple organ of mind, and 
alike instrumentni in all its faculties and operations, 
wherever wc met with any one faculty in a state of 
high energy, we must suppose the organ adapted to 
produce this degree of energy, and ought to expect 
its dther operations to be equally energetic. Yet 
we may find the same individual remarkably defi- 
cient in other faculties, which are equally dcj>endeni 
on this organ. One person shall excel in verbal me- 
mory, while lie cannot combine two ideas philoso- 
phically ; another is a great painter, but a bad nui- 
siciaii, or a w retched poer. Another is a good poet, 
but a bad general If the brain be a single instru- 
meiil il cannot be at once both weak and strong ; it 
cannot exhibit one faculty in its perfection, and ano- 
ther in a very limited extent. Hut all difficulty va- 
nishes if we admit it to be an assemblage of many 
organs; for the combination of these organs may bt‘ 
as infinitely diversified as the actions and powers oi 
man. The argument derives additional ibree from 
the readiness with which this tlicory may be applied 
to explain the diversity of character we meet with, 
in the brute creation, and especially to the varieties 
of disposition observable among some of our domes- 
tic animals, which, under the some circumstances of 
education, exhibit such different qbalities. In like 
manner, tlie diversity of character in the same indi- 
vidual, at different periods of hib life, ar6 most rea- 
dily explicable on the supposition of distinct organs, 
which have their respective periods of arowtli, ma- 
turity, and decline. The analogy of the external 
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Cmioso^. senses 18 also atrongty in favour of the same doc- 
trine v thus the taste and smell appear earlier than 
the senses of seeing and hearing, because their re- 
spective organs are earlier developed. This reason- 
ing will be confirmed when it is found, os will after- 
wards be shown, that the proportional size of the 
ilifF^nt parts of the brain is very different in differ- 
ent mdividuals. Is it not, therefore, reasonable to 
•suppose, that the different energies of the several 
,, 'functions of the mind are connected with these dtf- 
ierences in the structure of the organs which respec- 
tively produce them ? 

fronithcAn- The faculties of animal life are incapable of long 
alog>' be- continued exertion ; rest is necessary for the reno- 
ration of their powers. Fatigue is the consequence 
ibly Fut^V prolonged action of the muscles of voluntary 

'motion; but when one set of muscles arc fatigued, 
^ the poww of others is still unimpaired, and they are 

^ ready to be employed in a different action, without 

any additional fatigue. When wc have been long 
sitting, we are relieved by standing ; and even the 
bed-ridden find case from a change of posture. OUr 
eyes, in like manner, may be fatigued by looking at 
pictures ; but wc can th«i listen to music, because 
there is one organ for seeing, and another for hear- 
ing. It is well known that study, long protracted, 
produces fatigue; but we can continue to study, 

E rovided we change the object of attention. If the 
rain were aain^Ie organ, the whole of which was 
employed in performing all the functions of mind, a 
new form of stqdv should increase instead of reliev- 
ing the sense of nit%ue. Thus the analogy is eom- 
plcte bjt^tween the phenomena of mental and boAly 
exertion : arc wc not, then, justified in extending it 
to the instruments by which these operations of mind 
and body are effected? 

from die Thc phenomena of sleep are also readily account- 
Phenomena cd for on this hypothesis. During this state all the 
^ Sleep, organs do not remain inactive ; but sometimes a par- 
Dreaming, ^j^ular organ enters into action, and this constitutes 
dreaming. The state of vigilance is that in which 
the will can put in action the organs of intellectual 
faculties, of the five senses, and of voluntary motion ; 
but it is incorrect to define it as the state in which 
all these organs are active, for it is impossible that 
all thc faculties should be active at the same mo- 
antl Som- meat. SomiHarobulisin may be regarded as a state 
■ambulism; of still more incomplete sleep, or one in which seve- 
ral organs are watching. If, during sleep, the ac- 
tion of the brain is partial and is propagated to the 
muscles, locomotion takes place; if to the vocal 
organs, the slewing person speaks. All this may 
take place in different degrees. Some persons dream 
and speal^in their sleep ; others dream, speak, hear, 
and answer ; others, besides dreaming, rise, walk, 
’*and do various things. This latt w state is called 
somnambulism ; that is, the state of walking during 
sleep. Now as the ear cop hear, so the eyes may 
see, while organs iBeep ; and there are un- 

doubted foclrmicb prove that several persons in 
the state of sonmambultsm have seen ; bat it has al- 
wavs been with the eyes open. There are also con- 
vulsive fits in which the paittento see without hear- 
ing, or viot^sa. Some somnambulists do things of 
which they ore not capable in a state of watching ; 


and dreaming persons reason sometimes better jthan Crsaioicopy. 
they do when awake. This phenomenon is not as- 
tonislring. If we wish to reflect upon any subject, 
we avoid noise, and all external impressions; we 
cover' the eyes with our hands, and wujiut to rest a 
great number of organs, in order to concentrate all 
vital power in one, or in h few. In the state of 
diTuniing and somnambulism this naturally htyipens ; 
consequently' the manifestations of the active organs 
are then more perfect and more energetic ; thc sen- 
sations are more lively, and the reflections deeper 
than in a state of watching. 

i^lates of disease are also adduced as proving the from stiito) 
plurality of the cerebral organs. In many cases 
insanity we fifKl 'onfy one faculty deranged, while all 
the rest are in a perfectly sound state. Lunatics, 
on the other hand, are met with, wlio are reasonable 
only while pursuing some particular train of thought. 

There was a chemist, for instance, who was insane 
on every subject except chemistry. An embroiderer, 
during her paroxyms of insanity, while uttering the 
greatest absurdities, calculated correctly how much 
stuff was necessary to such or such a piece ol w urk. 

The effects of blows, or other injuries on the head, sup- 
ply facts of a similar kind, which afford still more con- 
vincing proofs that the brain is susceptible of’ being 
very partially affected. Some persons lose from this 
cause the memory of proper names,, while they pre- 
serve the memory of words which indicate the qua- 
lities of objects. One Lereard of Marseilles, utter 
having received a blow from a foil m the orbit, lost 
Entirely the memory of names ; sometimes he did 
not recollect those of his intimate friends, or even of 
his father. Cuvier, in his historical eulogiuui on 
Broussonet, states that this celebrated botanist, after 
having recovered from an apoplectic fit, never 
could recollect proper nahics nor substantives, 
though he bad recovered his prodigious memory 
with respect to other objects. He knew plants, 
their figure, leaves, and colours ; he recollected the 
adjectives, but could never recover the generic sub- 
stantives by which tl>cy were designated. These and 
similar instances of partial affections of the faculties 
support the supposition of their being owing to dif- 
ferent conditions of various parts of the brain sub- 
servient to these faculties. 

Lastly, the doctrine that different portions of the and from 
brain exercise different mental functions, is counte- 
nanced by numerous authorities in former as well as 
in modern times. It is expressly stated in the writ- 
ings of Boerhaave, Van Swieten, Haller, Prochaska, 
ficemmerring, &c. ; and the Academy oi' Dijon long 
ago proposed it as a prize-question, to determine thc 
situation of tbese^different cerebral organs. Charles 
Boimet, indeed, went the length of maintaining that 
each fibre of the brain is a particular organ of the 
soul. 

It seems hardly necessary So exfmse the absurdity charge of 
of the accusation that these doctrines tend parlicu- MateriaiiuM 
larly to materialism, although the dread of such a 
consequence has b^n sanctioned by royal edicts. 

There are two opinions oftly,«which, in respect to 
this question, stand opposed to each other ; namely, 
that which asserts peimption to take place the 
intervention of a material organ, and that whid as- 
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XranioBcopy. serto it to take place immediately by the eaei^ies of 
the mind itself, or at least without the intervention 
of the body. The doctrines of Gall are unquestion- 
ably incompatible with this last opinion, that is, with 
pure immatqrialism, which may in fact be regarded 
as denying the existence of matter altogether. This 
sceptical spiritualism can be avoided only by the ad- 
mission of the necessity of a material organ ; and if 
this be admitted, any modification of such opinion, 
that does not exclude mind as the ultimate percipi- 
ent, must be equally remote from absolute material- 
ism. The immaterialist believes that it is the soul 
which sees and the soul which hears, as much aa that 
it is the soul which judges and tl)e soul which ima- 
gines ; and since he does not 'condemn, as impious, 
the allotment of difierent organs of sight and hear- 
ings what greater heresy is there in the allotment of 
different parts of the sensorium, as the organs of 
judgment and imagination? If, indeed, any one 
were to say, that th£ affections of these parts are 
themselves judgment and imagination, he would be 
a materialist ; but he would bo as much a materialist, 
if he should say, that the affections of the organs of 
sight and hearing are themselves the ideas of colour 
and sound. 

Bctcrmina- Supposing it, then, established that each function 
tion oi' the of the mind is exercised by a separate portion of the 
functions brain, let us next inquire whetiicr observation can 
furnish us with any means of determining the pre- 
f nature of the function, to which each particular 

organ is subservient. Although it is clear that the 
adaptation of each organ to the performance of its 
office, must be wholly dependant on its particular 
organization, yet it is equally evident that no consi- 
deration of its general structure, as shown to us by 
anatomy, can teach us ^ priori what -such function 
really is, and still less what may be its degree of 
energy, or its peculiar quality and modifications. 
The energy ol' the function must in all cases depend 
on certain conditions of Um organ, such as the per- 
fection of its original constitution, — its elaborate 
texture, — its relative size, and the degree of exer- 
cise it has received ; and will also be regulated by 
the influence whicii other faculties may exert on its 
by their rc- operations. The only one among these conditions, 
lativc Size, which is open to observation, is the relative size of 
the organ. In general we find that the properties of 
bodies act with an energy proportionate to their size. 
A large loadstone attracts a greater moss of iron 
than a smaller loadstone. A large muscle, in like 
manner, is stronger than a small one. If the 
nerves of the external senses be larger on one side 
of the body, the functions are also stronger on that 
side. Comparative physiology shows us that the ol- 
factory, optic, and auditoicy nerves of those animals 
which are distiDguished for the excellence of their 
smell, sight, or hearing, 4LFe marked by being nume- 
rous and large, evincing a more elaborate develctpe- 
ment. The coincidence is so uniform as to justify 
the general inference, th$t wherever any organ is 
met with in a higher state of developement, we may 
there expect to find* the power dependant on it in- 
creased in energy in the same proportion. May pot 
this analogy be fairly extended to the organs which 
compose the brain i Our present object) it must be 


recollected, is not to determine every degree of ac- Cnnimo^ 
tivity existing in a cerebral part, but merely the na- 
ture of its function ; and for this purpose the indiea* 
tion afforded by its comparative size, in diBerent ' 
cases, will suffice. 

We may observe in different individuals a con. Process for 
siderable variation in the proportional developement 
of different parts of the brain. It is reasonable 
suppose, that the functions which are more developed 
in one person than in others, will be more active, and 
manifest themselves with more energy, tlian ^ose 
which are less developed. Those which are com- 
paratively small wc may expect to be less active, and 
their powers more feebly exerted. Let us then se- 
lect as the subjects of observation such persons as 
are marked by strong peculiarities of mind or cha- 
racter, and especially such as arc endowed with a 
partial genius, as it is culled ; that is, who manifest 
in a very high degree any particular faculty of mind : 
let us note the peculiarities in the form of their heads, 
and observe what organs in them are of an unusually 
large size. By repeated comparisons we shall arrive 
at the knowledge of the particular organ in which^ 
that faculty resides. The converse method, on the 
other hand, must be pursued with those who betray 
a singular deficiency of power in any faculty. With 
such persons we must endeavour to discover what 
particular part of the brain exhibits an imperfect 
developement. The results of both these modes of 
determining, the functions of each organ, when com- 
pared together, will correct, and, if just, will ulti- 
mately corroborate each other. Experience, multi- 
plied and extended, will finally confirm and establish- 
our conclusions, and complete the system in all its 
parts. 

But the living brain can never be exposed to ob- Correepond- 
servution, and, from the nature of its substauce, loses ence in shape 
much of its form and texture spon after death. It 
may appear impossible to discover the form or size 
of particular parts of the brain during life, since the 
whole mass is inclosed in the bony case of the skull, 
pf which the thickness varies in different parts ; and 
since the skull itself cannot be immediately inspected, 
being covered by muscles and integuments, which, 
by contributing to smooth all the inequalities of its 
surface, must preclude us from forming an exact 
estimate of its real shape. This obvious objection 
to the proposed inquiry, Drs Gull and Spurzheim 
labour to remove by the following considerations. 

If we attend to the successive stages of the growth 
of the skull, we find that its ossification begins at 
different points ; that the bony processes extend in 
divergent lines, adapting themselves exactly to the 
form and size of the cerebal parts they are destined 
to inclose and protect. Whatever violence may be 
done to the bones of the skull during birth, they 
soon return to their natural state, partly from tlieir 
elasticity, and partly from the inherent powers of the 
brain, which tend constantly to restore its original 
shape. The compression of the bmip is besides of 
too transient a nature to produce any permanent 
change in the primitive forms either of the skull or 
the brain. If it ever amounted to what could irre- 
coverably derange the organization, and hiflder its 
future developement, the necessary cOfii^cquence of 
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Cranioicqpy. guch a degree of violence would be death 
' idiocy. 

. In ^lie progress of its growth the increasing di* 
mensions of the skull keep pace with those of the 
braift. All the cerebral pai u do not increase simul- 
taneously ; and this partial dCvelopenient is ( qually 
observable in the skull. The Ibreliead, for instance, 
which at birth is narrow and flat, grows wider, and 
more prominent from the age of three nionths to that 
of eight or ten years. After this period, tlie tiiiddic 
part of the forehead is less developed in proportion 
to the other parts. The neck of children is very 
small, because the ccrebellimi, which is situated ut 
the inferior occipital fomv, is not yet developed : 
but in proportion as tliis organ increases in Mze, the 
skull grows prominent nt tlint part. The same hap- 
pens with all the other cerebral parts winch increase 
progressively. The shape of the skull cannot be in 
any degree iiiHuenced by external causes, such as 
occasional pressure in one direction, as liajipens in 
carrying burdens on the head, or artifKMul modelling 
of the heads of infants, as is asserted to be practised 
among the Caribs and other savage nations, in other 
parts of the body wc may remark, that whatever soft 
parts are inclosed in bones, the shape of the latter is 
adapted to the dimensions of the former, and is re- 
gulated by the changes they undergo ; the ribs, and 
even the spine, yield to the pressure of an abscess, 
or the growth of an aneurism *. and the bones of the 
face, in like manner, m^ke way for the increase of 
tumours, and adapt tliemsclves to the new form these 
render necessary. Jly experience in feeling the liv- 
ing head, wc may readily learn to distinguish the 
form oftiie bones whiclilie beneath the integuments. 
The observation of the shape of the skull, or of the 
head, is therefore capable of giving us exact infor- 
mation as to the relative size and shape of the dif- 
ferent parts the brain, and on the knowledge thus 
obtained is founded the art of Cranioscopy. 

Practical In practising tliis method, however, it is necesttiry 

Ciutionu. to guard against several sources of error. We must 
take into account several protuberances, which be- 
long to the natural state ot' the skull, and which 
have some particular destinations foreign to the im- 
meduite functions of the brain ; such as the mastoid 
processes behind the ears, the crucial spine of the 
occiput, the zygomatic processes, and the frontal 
sinuses. The cerebral jiarts, situated behind the 
orbits, indeed, require some exercise on the part of 
the organoscope, in order to be exactly determined. 
Their ilevelopement may be perceived by tlie con- 
hguration and position of the eyes, and by the cir- 
cumference of the orbits, it is iherelore necessary 
to examinjB whether the eyeball is prominent or 
hidden in the orbit, whether it is depressed or pushed 
sideward, inward, or outw'ard. According to this 
position of the eyeball, we may ji^ge that such or 
such part of the brain, whicli is situated against such 
or such part orbit, is more or less developed. 

Hie functioi^^ those organs, which lie wlioll} at 
the basis of die brain, can be ascertained only by 
examination after death. 

It may be objected that the organs arc not con- 
fined the surface, or convolutions of tlie brain ; but 
although this be the case, and although they really 


extend from tlie surface to the basis of the brain, or Ci«nk»6copy. 
medulla oblongata^ yet the degree in which they are 
expanded at the suifuce, where they form the convo- 
Jutioiii, will indicate, in general, the relative mag- 
nitude of the whole organ. The analogy of the five 
senses, of which the peripheric expansions indicate 
tlie developemcut of .their respective nerves, shows 
the reasonableness of this supposition. From a lotgc 
eye, implying a large retina, or peripheric expansion 
of the optic nenfe, we naturally infer that the nerve 
itself is of considerable magnitude : may we not 
draw the same conclusion with regard to the organs 
of the moral sentiments and intellectual faculties, 
whenever we find that the convolutions, which are 
their peripheric expansions, are much developed ? 

in feeling for the organ, Dr Gall recommends the 
use, not of the fingers, but of the middle of the palm 
ot the hand ; and dcclures that habit, as well as a 
certain natural delicacy of tact, is necessary to 
qualify a person to make these observations with 
certainty of success. We are warned also, to coniine 
our observations to young and grown-up persons in 
the flower of their age ; for at an advanced period 
of life'the brain diminishing by degrees, and retiring 
I'loni the skull, leads to the recession of its inner 
table, and consequent inequality in its thickness, 
w'hich renders it impossible to judge exactly of the 
size or shape of brain from that of the head. Analo- 
gous changes occur in the skulls of some lunatics, and 
occasion similar difficulties in applying the rules of 
cranioscopy. It is also to be considered, that our aim 
is to distinguish the size, and not the mere promi- 
nence of each organ. If one organ be much deve- 
loped and the neighbouring organ ve ry little, the 
developed organ presents an elevation or protuber- 
ance, but if the neighbouring organs be developed 
in proportion, no protuberance can be perceived, and 
the surface is amooth. 

We have already stated the mode in which Dr 
Gall proceeded to apply and to verify tliese princi- 
pies : it is now rime that we present our readers 
with the result of his labours. 

He arranges the faculties of the mind, with their C'lassificauo:. 
corrosponuing organs, according as tliey relate to t>f I'uculucb.. 
the fef'lings and to the intellect : ihe first class com- 
prehending the propcfKstlics, all of which are common 
to men and allimul^. and the sctitimaiis, which con- 
stitute what the French dcnornmate fAme, and the '' 

Germans Ganulb ; and the second class comprising 
the laeuities by wliich we acquire knowledge, or the 
hnvtKHug /acuities^ as lie terms them ; and also the 
rvjurttng Jaculficw, w hich last compose what the 
French call C Esprit^ the (icrinans Ghtui^ and whaj; 
we should generally understand by the term intellect. 
lie finds tliat the organs of those faculties which 
men possess in common with animals, are situated 
towards the basis and back -part of the brain ; while 
tliQSC of the superior faculties, which arc peculiar 
to man, are placed somewhat higher ; and the or- 
gans subservient to the intellectual faculties occupy 
exclusively the forehead. The total number of 
special faculties ig thirty -three^. as may be seen by 
the following enumeration, 

1. Of the faculties Hbmraon to men and animals, 
the first is that physical propensity which has for its 





CMiiosid^i ^ ffNitifiUiiMNr of t!»e vp^cMfK ^ i!1ie 

a part wbidk^ aecu^ee file 
ite irncefOiaJtmi^ «> «ba drgiti, 

tliatedimB of Ac« 

the fliae of the liatei the 'iiieti^lii fi l&d^whte 
charactef, ia V&^noorto tlHa poiekMi^ was Ml equhra* 
cs^l^aod aAieqWBt ohie'rvatiM on an estteniiYe 
sokde, holhiii^MMAM>jMe and in lAie thir#^ 
animals, hMm abdntotiy oonfinned him hi his opi- 
nion. The Cblloi^geai^ the leading argutnenis m 
which he has rested k. First, the great sise of d«e 
organ iadicaites the Rnportante of the functi(MeM 
ndiich It is inhserefent^ hnd there is nohatise, etcojk 
the exfstenee of siioh an orgadlft^e bratii, that k 
adequate to a:ceoviQt (br this peojpien sH y. 
tion of copulation takes {daee only ia 
which hare a neiwous mass or oerebeScrm* *^oOgh- 
out the whole class of quadrupeds, the neek of the 
male is thicker than that of the fknslh,^ as asay be 
observed parHoularly in the bull, the tarn, and the 
stallion. It Is also remarked that vigorous pigeons 
are distinguished by the siac of their neckit* The 
. developajient of the cerebellum is simultaneous with 

that of the genital organs ^t the period of puberty, 
and early castration preYents its developement, as 
well as that of the bea^, and the organs of the Yoiee. 
Wounds of the neeV have been observed by Htppo^ 
crates to be sometimes followed by impoteney. In 
other cases, however, they produce esotic excite- 
nient. Apollonius Rhodius, In speaking of the love 
of Medea, ropresents her as sudering a^iedont pain 
in fine back of her neck. A case occurred to 
fessor Reinhold, at Leipsig, in which an exekement 
of the genital organs succored the introduction of 
a seton in the necks iu a boy who laboured under 
ophthalmia. Spirituous frictions on the neck in hy- 
sterical fits are very useful. Lastly, ^ position of 
the cerebellum is supposed to prove its destkiiitioii. 
Afler hunger and thirst, nq^fu^lption is more neces- 
sary tliari that of propag^ng the species. Thiii 
function is the most common in anim^ after nutria 
tion, and che cerebeUum is in the ioft[)^r part of .die 
head. Hence it is probable, that it is destined to 
the propensity of propagating, or that it it, as Dr 
Spurzhetm expresses it, the organ of amattventss* 

-2. Philopro- 2. Phtloprogeniiiveness^ or the love of progeny, 
gtnitiveness. of the GreekSr those convo- 

lutions of the brain moateo immediately above the 
* hind jprt of the tentorium, and corresponding, there- 
fore, on the outside, of the skull with the crucial 
ipine of the occiput. Dr Gall had observed a dis- 
tinct protubefrance on this part ^f the head in women, 
and comparing the skulls in bis qfUeiptjoa, found a 
similar elevatfon on the skl^ of and on 

those of monkies. During fiwyevs he waafo search 
of a fkculty that was coaamon to all the aubjfecte of 
those observations, and was ip the habit of suggeifi- 
ing this difficulty to bis aUditorsV at kngth a 
gyman who attended, dp^vea A 


modi attachment to th||r j^j 
pursued this Idea, and ImfiAJ 
fbedy 16 the observed 
menaof tluspmrt 
irot: It. 



monkies have 
Ibe Doctor 
it applied per- 
the deveilope-. 
' energy 


of prepoiiily* ftk anifnals ft it moaonm lasim j^i sv eewMis atf 
in the mmaldi 46n in *tlid males of theeadie ^ 

This iti ffife human 8(ib|Gct| fdmoui^ 

it is lialde ^ ocehslona) exteptions; ibr dieve^ ^ 
meit^wfio madMkt^ she stvonnest prQpensi^ to arifo- 4 
emtd with children, and ih #hom weliaeordmglybnd ' 
this organ larger than tn the generality of weinen, ' " 

In ml^oes we find thk organ more prominent th^ 
in Europeans. lO the codoo, the crocodke, and 
other animals to whom Oature has not appoint^ the 
office of rearirigtheir progeny, this organ is extiwine- 
]y defective, crime of inlatiticide is more likely 
to bo perpethned by muthess in whom this organ is 
dedoient in size ; and accoMiingly out of 29 women 
who were guilty of this crime, ^ Gall 2d who 
had this organ extremely small. On the other hand, 
a female, who, being seized with delirium during 
child-birth, Im^ined that she was pregnant with fine 
children, was found to have this organ unusually » 
large. 

3; The organ of JnksMiveneu^ or the propeiilly a. inimbi 
which some aniiAais, sueh as the chanfois and the uveneiv. 
wild-goat, have to inhabit high sitaarioni, is placed 
still higher in the occiput shun the former, in a line 
proceeding towards the tdp of the bead. In ani- x- 

mals of ahe same species which live in lew, countries, 
we do not meet with an equnldegree of protuberance 
in diis part of the brain, es is observable in those 
which prefer living in elevnced and mountamoos dis- 
triebu TbtS'is aeew.'evcm in the rat^ seme varieties 
of wifch idioose for their dwelling corof lofts or the 
higher of a house, while odi|p prefer living kk 
t bhigirli i rs ^ ^ This faculty is not iWy active in man | 
but Dr Gall conceived that k was in him aiUeid to 
pride and haughtiaeto. Dr Spur/heim, however, de- 
claims this shrine; as ho thinks H impossible to 
confound the ** instinot of phy n fo e l Jbeighf * wkb the 
moral sentiment of selC 

d* The organ V the propensity 4 . Adhewvs. 

toatmh ourselves ^mdm or other ob- 

jeciS^Lshuated. on.eaili side ^ the former, imme- 
diafol^ under the lamhioMal iuturet and gives aJul- 
ndfo to the lateral and posterior pa^t of the head. 

TUi organ is the source of friendsliip, moral Jove, 
society, marriage, and attachment of all kinds. Dogs 
have it in a^ eminent degree ; especially those races, 
whose fidelity and constancy are characteristic, as 
the terrier, spaniel, and lap-dog. It is less promi- 
nent in the butcher^s dof^^greyhound, and mastffif* 

It was very Ime in a notorious highwayman at Vi- 
eoaa, distinguished equally as a roboer and a fi^d, 
and whp chose rather to die, than to betray his can*- 
federal: 

3 . Gxmiativeness, or the propeai||kir to re- Comto- 
suits front the f^ratien of an 0|jgM, situatip imme- 
diatoly beliin^^ ovs on each side, at a pan cor- 
refpoading to the posterior inferior angle of the pa- 
rietal bone* and beliind the ntastoid process. It is 
the seat pf anger as well .as of ; and its 

looslity is fol^ estahlished, in Dr Guffimitjiiiatiovii 
bjran extensile, leties foots. Hbmndiscovpigp: ^ 

1w foe seat of fhijh/acitft^, was from bis obserw * 
of the heed of* foe Au^rign General Wursmer 
it wei Mbskpietoly connrmed by foe 
. ^ ei A 
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CnaioicopY.we have; already mentioned uliich lie made on boys 
lie had collected from the street. The breadth of 
the occiput is a criterion of the spirit and courage 
of horses, dogs, &c. Tlie buU-dog and pug-dog are 
in this respect superior to tlie mastitP. The hysena 
is strongly contrasted witli the hare ; and tlie guinea- 
hen with the robin red- breast. 

a. Dcstru^ 6- Destructiveness^ or the propensity to destroy in 
tivtint-sb. general, but more especially to destroy life, has its 
seat just above the ears ; the prominence of which 
part will account for the strange pleasure which some 
people take in killing or tormenting animals, in see- 
ing executions, and for their inclination to commit 
xnurder. Among animals, this instinct for blood is 
strongly marked in the carnivorous tribes, especially 
in the lion, tiger, and others of the feline tribe; and 
the breadth of their skulls in this part shows us the 
great size of this organ, compared with that of their 
victims, the sheep, the goat, or the hare. The heads 
' of murderers have in general been found to possess 
a visible prominence at this place. When tlie bond 
of ferocious robbers and assassins, who so long in- 
fested die left banks of the Rhine, under Schinder- 
lianns, had been caught, and a number of them exe- 
^ cuted, Dr Gull found this oi^an strikingly developed 

in the heads of these banditti. This propensity is 
frequently strong in children, in idiots, Hnd in mad- 
men. Its object, in the lower animals, is evidently 
to procure the food on whidi nature destined they 
should live ; yet some animals kill more tlian U ne- 
cessary for their nourishment. In man this propen- 
sity presents diffisfpnt degrees of activity^ from a 
mere indtftercnce to the pain of animals, to the phia- 
sure of seeing them kill^ or tortured, or even the 
most imperious desire to kill. Dr Gall called this 
faculty murder; but Dr Spurzlieim thinks it produ- 
ces tlie propensitjir to deiftroy in general, without de- 
termining the object to be destroyed, or the manner 
of destroying it. It gives,'* says ho, the pro- 
pensity to pinch, scratch, bite, cut, break, pierce, 
, devasiato, demolish, ravage, burn, massacre, strangle, 
butclier, suftbeute, drown, kill, poison, muixler, and 
. assassinate.’' 

7. Construe- 7. the propensity to build, or 

uvcneai. the disposition to the mechanical arts, is indicated 
by the developcment of the brain at the temples. 
Dr Gidl found this to be the cose in great mechani- 
cians, architects, sculptors, and designers ; and also 
in the sknila of the beaver, marmot, bekl-mouhe, and 
rabbit, which construct habitations. Hares, on^tbe 
contrary, which lie in the fields, have this organ de* 
iective, although in general they resemble rabbits. 
He possesses the skull of a milliner of Vienna, who 
had a go^ taste, and understood perfectly tlie art 
of changing the forms of her merchaiKUses ; in this 
skull the organ in question is prominent. It is by 
means of mwlacuky that birds bu^ nests, savages 
hsfts, and kmgt pataces* It produces also ibrtifica- 
tioot, manufactures of all 

kfnds, dtfthea, toys, 6ic. There was a 

iai^ at ParaPHnO) every time she was pregta^ fek 
the grealeet propenaity to boUd. The excessive sixa 
of this organ may laad a man to ruin bis fiunily by 
buildings or to coin false money. 

«. Covotivc^ 3, C(nf€iivenesf, or the pnq^enslty to covet, gather 


and ^iiirci without determining the object to be Crsnioieopy 
acquired, or tlie manner of acquiring it, has its or- 
gan situated at the temples, on the anterior inferior 
angle of the parietal bono. This faculty gives a desire 
for all that pleases money, property, animals, ser- 
vants, lan^ cattle, or any tiling upon earth. It pro- 
duces egotism and selfislmeas, aqd may, when abused, 
le^ to usury, plagiarism, fraud, or. theft. The in- 
stinct of stealing, it is asserted, is net always the ef- 
fect of bad education, of poverty, idleness, or the 
want of religion and moral septiment. This truth, 
says Dr Spurzheim, is so generally felt, that every 
one winks at a little theft committed by rich persons, 
who in other respects conduct themselves well. 

9^ Tlie organ or the propensity 0. Si'c^ruvt- 

to conceal, or to be clandestine in general, is situa- 
ted in the middle of the side of the head, above the 
organ of the propensity to destroy. Dr Gall first 
obMrved this organ in a (lerson who had many debts, 
but who had the address to conceal his real situation, 
so that tlie creditors could have no Irnowledge ot^ 
each other. He ascribes to this faculty cunning, 
prudence, the savoir fairc^ the capacity of finding 
means necessary to succeed, hypocrisy, lies, intrigues, 
dissimulation, duplicity, falsehood ; in poets, the ta- 
lent of finding out interesting plots for romances and 
dramatic pieces ; and finally, the quality of slyness 
in animals, as in the fox and the cat, who conceal 
their intentions, and are clever in hiding tlicraselves. 

To the second genus of the order of feelings, 
namely, Sentiments, belong the following faculties : 

10. Set/'^tovef or self esteem* Dr GaJJ first noticed jo. Scli 
this organ, which lies in the middle of the upper i ovc 
posterior point of the head, in a beggar, who stated 
that he was reduced to his present condition by his 
pride, which made hipi neglect his business. The 
animals endowed with this organ are the turkey- 
cock, peacock, horse, &c. Dr Gall thought this or- 
gan is the same as that of the faculty which makes 
certain animals dwell upon mountains; but Dr Spurz- 
heim, as we have already observed, draws a line of 
distinotion between them. The too great activity of 
this faculty is tlie cause of various abuses, as pride, 
hauglitlness, disdain, contempt, presuiiiption, arro- 
gance, and insolence. The want of it disposes to 
humility. 

n. Love q/' Approbation, Persons fond of tho^^ 
good opinion of others,,, have the upper posterior Nation, 
and lateral part of the h^Eid much developed. This 
may be called the organ of andiition or vanity, ac- 
cording to the object, which may be of various kinds. 

A coachman endowed witli this faculty is pleased if 
hia manner of conducting horsea be approved ; and 
a general is elated if he be applauded by bis notion 
for leading his army to victory. This faculty is more 
active in women than in men, and even in certain 
natieoa more than in otliers. More women become 
mad from this cause than men. 

iii. Ofgon of CautiouAnesB, Two persons at Vi- pj. cviuti. 
enna were knowiijto be remarkable for their extreme oumeii^ 
irresokirioD. One day, in « public place, Dr Gall 
stood behind them, ^d obeetVed their heads. He 
found them extren^y large on the upper posterior 
part of both sides o£|j|he headL Hence he derived 
the first idea of this^rgan. Circumspect axumals 



CRANIOSCOP Y. 


Cfajiiofoapj- also, 08 the stag, roe, pole*cot, otter and mole* and 
those Tvbich place sentinels to warn them of approacb- 
. ing danger, as the chamois, fpranes, starlings, and 
bastards, have this cerebral port much developed. 

^ This faculty produces precaution, doubts, demurs ; 
and, in general, exclaims continually take cat^t 
It considj^rs consequences, und produces all the he- 
sitations expressed by hut* When excessive, it pro* 
duces uncertainty, irresolution, unquietness, anxie^^^ 
fear, mehincltolyY hypochondriasis, and suietde, Ijr 
Gall finds this organ more strongly marked in chib 
dren than iu grown persons. 

Benevo- 13. The organ of Benevolence in man, or of meek^ 
1' nil-- nm in animals, is situated on the superior middle 

part of the forehead. In most ettimals k is restrain* 
ed to a passive goodness ; but, in man, ita sphere of 
activity is very considerable, producing social 
virtues, or, in one word, Christian charity. 

\4 \ cnem- 14. The organ of Veneration* or of Tlmeophu* oc* 
*^011. cupies the centre of the uppermost part of the os 
fronlis. Dr-^all had observed in churches, that 
those who prayed with the greatest fervour were 
bald; and that their heads were much elevated. 
The pictures of saints show the very configuration 
which he had thus noticed in pious men ; and the 
head of our Saviour, also, is generally represented of 
thi^ shape. It is by this faculty that man adores 
God, or venerates saints, and persons and things 
deemed sacred. 

' Hope. 15. The organ of Hope is situated on the side of 
that of veneration. Dr Spurzheim considers the 
sentiment of hope as proper to man, and as a sen- 
timent necessary in almost every situation ; it gives 
hope in the present, as well as of a future life. In 
religion it is called faith ; persons endowed with it in 
a higher degree are credulous. 

^G.ldculity Idealily, or the poetical disposition. The 
heads of great poets are enlarged above the temples 
in an arched direction. The sentiment inspired by 
this organ, is the opposite of circumspection ; it 
renders us enthusiasts, while circumspection stops 
our career by saying take care/’ If the part of 
the head above this organ, and a little backward 
from it, be very much develonf^d. the person is dis- 
posed to have visions, to see ghosts, and to believe 
in astrology, magic, and sorcery. 

17. Bighte 17. The faculty of Righteousness, which produces 
ousiiess. tiie sentiment of just and; unjust, right and wrong, 

has its organ situated a little more forward chan the 
organ of approbation. It produces die sentiment of 
duty, and constitutes what is called conscience or re- 
morse. Dr Spurzheim admits farther an organ of 
justice, which he seeks for on the side of the follow- 
ing organ. 

18. Deter. 18. Dctcrminateness. Dr Gall observodthat per- 
mioateness. of a firm and constanr character have the top 

of die brain much developed LAvater hod made the 
same observation. This faculty contributes to main- 
tain the activity of the other faculties by giving con- 
stancy and perseverance. Its too^great activity pro* 
duces infatuation, stubbornneis, obstlivacy, and dis- 
obedience. Its deficiency engemkrs fickleness and 
inconstancy. • 

To die order caiied Intellt^ and tbo first genui 


of that order, via. the knotving facuUm, belong theCranio t^py- 
following spades : 

19. Individuality, or the faculty which procures 19. Indivi- 
us the knowledge of external beings, after we have duality, 
received impressions from them by the external " 
senses, occupies the middle of the lower part of the 
forehead ; Dr Gall found this part very prominent, 

Indicating a great developement of the anterior and 
inferior part of the brain, in all persons, who, from 
their extensive, but superficial knowledge in tlie arts 
and sciences, were capable of Khining and taking a 
lead in conversation. It has been aptly, but sa- 
tirically characterized as the hlue»stocking faculty. 

Tame animals have the forehead more developed 
than wild ones, and arc more or less tameable in 
proportion os the forehead is developed ; Dr Gall, 
therefore, calls this organ tliat of educability. Dr 
Spurzheim, however, objects to this term, 1^ has 
substituted that of individuality ; he also remarks, 
that the organ is early developed in children, be- 
cause they are obliged to acquire a knowledge of 
tlie external world. 

^20. The organ of Form leads us to take cognizance Form, 
of the forms of objects, with the existence of which 
the preceding faculty had made us acquainted. 

Persons endowed with it in a high degree, have a 
great facility of distinguishing and recollecting per- 
sons ; they are fond of seeing pictures, and if they 
make collections, they collcet portraits. Crystallo- 
graphy is the result of this faculty. The concep- 
tion m smoothness and roughness dso belongs to it. 

This oi^gan i$ placed in the internal angle of the 
orbkr and, if much developed, it pushes the eyeball 
toward Ibe external angle, that is, a little outward 
and downward. The Chinese appear to have it in 
perfection. 

21. Sue. After the existeaee and figure of any 2], ^\^c. 
body, the mind considers its dimensions or size, for 
there is an essential (Ufierence between the idea of 

size and that of form. The organ must therefore 
be difttrent ; it is probably, however, in the neigh- 
bourliood of the former. 

22. Weight* The ideas of weight and resistance, 22. Weight > 
density, softness and hardness, cannot be attribut- 
ed to the sense of feeling, and require, therefore, 

a particular faculty for their conception. Its organ 
must be situated in the vicinity of the two last, 

23. Colour. The faculty of conceiving colour is, 23. colour, 
in like manner, totally distinct from the sense of 
vision, or tl>e faculty of perceiving light. Its m^gan 

is placed iu the midst of the arch of the eye-brows, 
giving them> when expanded, a vaulted and rounded 
arch. This configuration is oharacteristic of paint- 
ers, and is strikingly displayed in the Chinese, who 
are well known, to be very fond of colours. This fa- 
culty is generally more active in women than in men. 

84. Space. The faculty of local memory, by which 24. Spare, 
we recollect localities, and find our way to places 
where , we have been before, is slronj^ ie 

seme persons than iu others. Anin^j^ate aw en- 
dowed with it, and it cables them to>fibtorD to their 
(brallings and their progeny, when obliged to leave ' 
them in search of food^ It is conspicuous in soma 
dogs ; while others are very deficient in this respect. 
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Cumio gcopy, The migration of b!rdi in the rcBult of thia faculty. 

pictures and busts of great astronomers, navigU' 
tors, and geographers, os of Newton, Cook, CoJum- 
bus, &c., prcKeiit a great dcveJopement of this organ, 
which is situated under, but extends a little beyond, 
the frontal binuseb. The swallow, the stork, and 
the carrier-pigeon, Imve all this organ. This fa- 
culty conceives the places occupied by the external 
bodies, and makes space not only known to us, but 
inspires a i'ondness for thib kii>d of knowledge. It 
makes the traveller, geographer, and landscape- 
painter ; it recollects locuhties, judges of symmetry, 
measures space and distance, and gives notions of 
perspective. 

OrdtT. 25 Ordfir. This faculty enables us to conceive 
order. It gives method and order in arranging ob- 
jects as they are physically related. Its organ is 
probably situated outward, but not far from the 
organs of size and space. 

Tinic. 2 f). I'iwc. Ideas of time are the result of a dis- 
tinct faculty; for they niay exist without those of 
order and number. They seem to be higher in the 
bcaJe, and their organ, accordingly, occupies a Itigh- 
er jdace in llie brain. 

37. Vumij'T. 27* Nnmhrr. All the ideas that arc concerned 
about unity or plurality, that is, about number, be- 
long to a ihculty whose organ i^ situated in n part of 
the brain near the external angle of the mbit. The 
object of this faculty is calciihuion in gcmernl. When 
much developed the arch of the eye brows is con- 
siderably depressed, or is elevated at the outer ex- 
tremity. This conformation is upjiarent in the por- 
traits and busts of great calculators, os Newton, 
Euler, Kaestner, Jedidiah Buxton, niid Pitt. The 
heads of negroes are very narrow at this part ; and, 
in general, they do* not excel in this faculty, 
fitl. I’line. 28. Tvne, The perception of musical tone is 
distinct from that of sound, and implies n diti'erent 
faculty fVom that of hearing. Its organ is placed on 
the luteral parts of the forehead. Its form varies 
according to the direction and form of its convolu- 
tions. In Gluck and Hnydn, it has a pyramidal 
' form ; in Mozart, Viotti, Zumsteg, Dusseck, and 
Crescentini. the external cornera of the forehead are 
enlarged but rounded. 

The heads and skulls of singing birds, especi- 
ally the malcH, exhibit this organ tally developed. 
Monkeys arc absolutely destitute of it. 

T.nn- 2 f}. Language. The organ of die faculty of learn- 
faingv. ing the artificial signs for the operations of the 
mind, of perceiving their connection with the thing 
signified, and of remembering them, and judging of 
their relations, occupies a transverse situation in 
the midst of the knowing faculties, and presses upon 
the basis of the orbit of the eye, so os to project ilie 
eye forwards when much developed. This ])roduces 
what is commonly called a goggle-eye, denoting 
strong verbal memory. Sometimes the ejVs are 
not only tflft also depressed downward, 

so that tho'j^llpr eye-lid pn^^ts a sort of roll,, or 
appears sw^wiK. 8 uch persons are fond of philo- 
logy, that is, they^tika to study the spirit of dif* 
ferent languages. 

The second genus of the. order Intdlect) viz. the 
reflecting facnlties, ooDUins the foUowing species : 


50. Cotnparison. This faculty compares tlie sen- Cranioicspy. 
sations and idee^ of all the other faculties ; and 
points out their difference, analogy, siniilitude, or*^*^* Compn- 
identity. Dr Gall observed various persons, who,”*^"* 
in every conversation, had recourse to examples, si- 
militudes, and analogies, in order to convince others ; 
and seldom to reasoning and philosophical argu- 
ments. In them ho found, in the midst of the su- 
perior part of the forehead, an elevation which pre- 
sented the form of a reversed pyramid, and he named 
this organ, according to its functions, the organ of 
analogy. Nations who have tins faculty in a high 
degree are fond of figurative language. . 

51. Causality. Tins faculty examines causes, con r.iJM 4 
sillers the relutionii between cause and i flect. and liiy. 
always prompts men to ask. Why ^ Persons lorul of 
metaphysics have the superior part of the forciiead 

much developed and prominent in a luMnispherical 
form, as Mendelsohn, Kant, Fichte, and mhers. 

The ancient anists have given to Jupiter Cap;tulimis 
a forehead more prominent than to any other amujue 
head. 

32. JVII. Persons who have this faculty, who 3 c, . 

write like Sterne, Voltaire, Piron, 5rc., have'the ku.'~ 
perior external parts of the forehead elevated. 'I'lie 
essence of this hiculty consists in its peculiar man- 
ner of comparing, which alw-ays excites gaiety and 
laughter, .lest, raillery, mockery, ridicule, ivouy,SiC. 
are its oifsprings. 

S3. Jmitalwn. Persons who have a considerable 33 . 
elevation of* a semiglobular form at the superior parL uou- 
ol the forehead, have the faculty of nnitating, with 
great precision, the gestures, voice, manntrft, and, 
in general, all the naturul manifestations of men and 
animals. Tliey have a disposition to be actors, and 
art prone to gesticulutioii. Tiiis organ is, in general, 
more developed in children than in adult persons. 

Excepting in the case of idiots, i.ll the thirty- 
three organs above described are possessed by every »;Hhi b®.- 
person, but they exist in greater or less perfection intniu*. 
different individuals. Peculiarity of character is the 
result of irreguJarity in the original structure, or in- 
equality in the relative dcvclopement of the several 
organs ; circumstances which, according us they are 
diversified, lay the foundation of every excellence, 
as well as constitute ilie fatal sources of vice and 
depravity. Ihese doctiines should, however, by no 
means be understood as lending their sanction to 
the latter ; lor crimes are considered as flowing 
from the abuse of certain faculties, and as still 
requiring, for their prevention the counli racting in- 
flucime of morality, and the salutaiy coercion c»f law. 

It must be of importance to every individual to 
know, if such knowledge be attainable, what n, the 
degree of energy of the propensities and other facul- 
ties with which he may have been naturally and ori- 
ginally endowed; because every organ and corre- 
sponding faculty may be invigorated by propi r ex- 
erdse. The business of education will according^ 
consist Jn exciting or restraining their developemi nt, 
according to their natural deficiency or exuberance. 

Cranioscopy, by pointing out what are the strongest 
faculties in a child, will enable ’us to adopt the best 
plan of intellectual, aojell as qaoral discipline ; will 
assist us in regulating liii passions^ and maintaining 
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CcAnio s^y. a due balance between all Ins moral sentiments ; and 
guide us in the choice of a profession for our pupil, 
conformable to the particular bent of his genius. 

Wliat benefit would arise to society,” says Mr 
Forster, the zealous advocate of these doctrines, 
“ should we be enabled to make a just election of 
objects in youth, to be placed in sitaations capable 
of ripening their naturally energetic faculties ! 
Phrenology will lead to important considerations re- 
garding CTiininal punishment, particularly in houses 
of correction It will enable us to distinguish, not 
only between th ise wlio have naturally strong evil 
propensities, fVom those whom distress or other con- 
tingencies nniy have hurried on to crime, but will 
point out the particular nature of fhc evil propensi- 
ties to be corrected.” It will also tend, he conceives, 
to e'Jtablish important distincrions between (IIj|ferent 
kinds of insanity, and rniible us to discover the 
treatment appropriate for the cure of each. Lastly, 
It may prepare the wav to a radical improvement of 
the human race, by pointing out those conformations 
of the li ’ad wliich it i^ desinible to eradicate or to 
perpetuate, and which should thfrefore be avoided 
or preferred in the choici' of •narriagi“«. “ It is rer- 
tainly a pity,” says Dr Spurzlif ini “ that, in this 
respect, we take more care of the race*: of our sh'*ep, 
pif/, dogs, and horses, tlian ot’oar own oflkpring.” 

■'hjfriions Such is thf' body of doctrines, and such the rca- 
f'l. tijih Sys-soning*- in tlieir support, which have emanated from 
the school of Oall and iSpurzhciin, and which they 
have digndi 'd with tlie ap|)ollntion of a new science. 
A ho«t of op|)onents, as might be expected, have 
arisen against a system so much at variance with 
coninion notions, leading to conclusions so remote 
from vulgar apprehension, and admitting so easily 
of being held up to ridicule by partial or exagge- 
rated statements. We have airendy noticed the 
absuril tdijection ’bunded upon its supposed tenden- 
cy to favour materialism, and shall pass over others 
of a similar n iture, vi?bich proceed upon the pre- 
sumption of a greater knowledge of the Jaws of the 
creation than we really possess, or which are derived 
from imperfect or mistaken views of the theory itself, 
Wc shall also refrain from employing the weapons of 
ridicule against a system so vulnerable to its attacks, 
and which would have been so cuyiable of affording 
Swift a new incident for the history of the philoso- 
phers of Lnputa. The simple exposition of tlie 
sandy foundation on which it has been built, of the 
flimsy materials of which it has been compoiiM, and 
ilie loose mode in which they have been put toge- 
ther. will suffice to enable our readers to form their 
own conclusions as to the soundness and solidity of 
the edifice. 

Nopartifu- ^be first place, obvious, that notliing like 

Jar part of dirccl proof has been given that the presence of any 
thi Uiaia particular part of the brain is essentially necessary 
sicwiary. carrying on of the operation?, of the mind. 

The truth is, that there is not a S^ijgle part of the 
cncfphalon, which has not, in one case or other, 
been impaired, destroyed, or found defective, with, 
out any apparent change in the sensitive, intellec- 
tual or moral facultieei^'' Halleiife; 'has given us a co- 
pious collection of cascs^ whicli bear upon this point ; 


and a similar catalogue has been made by Dr Fer* Cranioicop}'. 
riar, who, in a paper in the 4th volume of the Man- ^ 

Chester Transactions^ has selected many of Haller’s 
cases, with considerable additions from other au- 
thors. The evidence afforded from mass of 
facts, taken conjointly, is quite sufficient to over- 
turn their fundamental proposition. 'Fhis evi- 
dence is not impeached by the feeble attempts of 
Dr Spurzheiin to evade its force, by a general and 
vague imputation of inaccuracy against the observ- 
ers, or by having recourse to the [jrinciple of the 
duplicity of each of the cerebral organs ; a princi- 
ple of very dubious application, on a subject of so 
much iiiicertninty as the physiology of the bruin. 

J\)or, indeed, must be his rcbources, when we find 
him resorting to the following argument, in proof 
that the brain is the organ of thought, namely, that 
every one feels that lie thinks by means of his 
bruin.” VVe doubt much if any one has tiiat fpel- 
ing. 


It requires, also, but a slight attention to perceive, Analopra) 
that the very ground-work on winch tiie wiiole of'Argiimrntr 
the subsequent reasoning proceeds, namely, that 
tlifR'ient faculties of the mind are excrcisid respec- 
tively by different portions of the brain, is in no re- 
spect whatever establislied. The only arguments in 
its favour which bear the least plausibility, are de- 
rived solely from analogy. Now, analogy, in rea- 
soning concerning the unknown operations of na- 
ture, is, at best, but slippery ground ; and when un- 
supported by any other kind of evidence, cannot 
lead to certain knowledge; far less constitute the 
basis of an extensive system. The utility of analo- 
gical deductions' as to wdiat takes place in one de- 
partment of nature, from our knowieilge of what oc- 
curs 111 another, consists chiefiy in tJicir affording in- 
dicaiions ol' what may possibly happen, and thus di- 
recting and stimulating our inquiries to the discovery 
of truth by the legitimate road of observation and 
experiment. Bui to assume the existence ol' any 
such analogy as equivalent to a positive proof, which 
can result only from the evidence of direct oliscrva- 
tion, is evidently a gross violation of logic. Yet it 
is upon assumptions of this kind that Drs (Sail and 
Spurzheim have ventured to found all the leading 
propositions of their doctrine. In tlie secretions of 
the body, they observe, the preparation of diftereul 
fiimis is consigned to different glands, having differ, 
ent appropriate structures ; and they consider thig 
analogy as a demonstrative proof of what liuppens in 
the operations of thought, and the phenomena of the 
passions, which, because they differ as much in their 
nature as milk does from gall, must, accordingly, be 
the result of actions in different portions of the brain; 
which portions are, therefore, to be regarded as so 
many difierent organs, rather than as parts of one 
organ. Even in a case where all the analogies are 
favourable to one side of a question, such a loose 
mode of reasoning would be entitled to little confi- 
dence ; but how fullucious must it noit^MiOve, when 
analogies cun be pointed out which in oppo- 
site ways. It requires no extensive knowledge of r' 
the animal economy to |>erceive, that modificationa 
of functions equally diversified with ihese of the in- 
tcilccii $£re, in many cases, the result of actions tak- 
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Crgid f^y. jpg'place in the iame ^raan. Dbe* not the same 
stomach digest very di&rent and even opposite 
kinds of aliment ? Yet we do not &nd that one por- 
tion of that organ Is destined for the digestion of 
meat, and anotjier for the digestion of vegetable 
matter; although the operations required for the 
conversioii of such diffiarent ingredients into tlic taine 
chyle, cannot possibly be the same. Nerves pea- 
fonn the double office of volition and sensatidn ; but 
no anatomist has yet separated the diderent buisdles 
pr fibres which convey each impression^ the one to 
the muscles, the other to Ibe sensorium. The same 


are inactive. Analogies may be e^jually adduced inOmioscopy. 
support of both sides of the question, and can cer- 
tmtiJy prove nothing on either. 

Dm Gall and Spurzheim appeal witli confi- I'ntiiity of 
dence to anatPmyi and particulm^ to theif bwh ana- 
tosnical discoveries, as afferdbg a solid support to P™*^^*^* 
their doctrines. We never,” say they, “ separate 
anatomy from physiology, for physiolog}^ without 
anatomy is unfounded ; while anatomy without phy- 
siology is useless. A physiological system of tot 
brain would necessarily be ffilse, were it in contra- 
diction with its anatomical structure.” This con- 


orgaq serves for the hearing ef acute and of grave 
Spnnds. The whole retina, and not merely difierent 
ppctiODS of its surface, receives the impression of 
di^rent kinds of colour ; there is not one organ for 
the peroeptioD of blue and another for the percep- 
tion of red rays, Guided by such analogies as these, 
might we not be equally justified in concluding, that 
the same pdrt of the brain may serve for the memory 
of words, as for the memory of things ; and that the 
same portion of that orgim which enables us to con- 
ceive the idpa of figure, may also suggest to us that 
of siao ? 

. The samp doctrine of the plurality of oerebral 
organs, is endeavoured to be supported by another 
anmogy, equally vague and loose with the former, 
namely, that the sense of fatigue, from long conti- 
nued muscular exertion, resembles, in its circum- 
stances, the effects of lung continued study on the 
mind, and is equally relieved, in both cases, by a 
49llange of action^^ To us, however, it appears, that 
(his analogy migiif, with equal justice, ^ye been 
adduced, as favouring the opposite view of ilie sub- 
ject ; for we can just as readily conceive the sense 
of fatigue to take place from the exercise of the 
whole organ in a particular mode, as from that of 
any part of the organ ; and relief must equally, in 
both cases, be experienced from the ceasing of that 
^ion, or from the substitution of one of a different 
kmd« The muscles admit only of one kind of action; 
oi4 fhe energy which each derives from the nerves, 
when once cxiiaustcd, is not so readily replaced from 
iiie gennat stock belonging to the sjistem. In the 
finer textures of the body, which abroach more to 
that of tlie brain, the ancjlogy not only toils of giving 
suppo;ft to tjbe doctrjne,'4)ut.dnis an opposite tenden- 
cy. TTic ROtut' retipn, when fatigued by the conti- 
nued impresjiiun of a particular colour, is still as 
ready as peforc to receive the impression of another 
colour. The circumstance of partial fatigue with 
regard to one set of actions, may, therefore, ext&t, 
wMioat implying the necessity ol a separate organ 
for the performance of those actions. Indeed, If the 
brain have any laws similar to those of muscular mo- 
it must nave a much greater number peculiar 
to its^ ,aii4 distant analogies as thof>c we 

have GOnakl^ring, must be perfectly incoiMu- 

will apply to the ex- 
dreams, of 
of memoiy. andof 
insanity. It is eqOdlitf 'conceivable, rliat ^c^itidUd 
residt the imperfiin/or diflbrently MaSikd ac- 
tions of one drm)? n* saparab^ao^ty of 

different parts M dbot mrgim, whfie the oiilgr parts 


elusion, which at best is but a negative one, is totally 
inapplicable to the theories in question. The ana- 
tomy of the braiivis so complex, and so void of ap- 
parent adapution to any pui^se we can understand, 
that ib will suit any physiological system nearly 
equalfy well ; at least it can never be adduced in 
contradiction of any hypothesis, however wild, that 
can be framed as to the mutual operation of soul 
and body. All that these anatomisti^ have done, in 
this respect, is to show that there is no appearance 
of a common centre of departure or of collection of 
nervous filaments. The separation of the parts of 
the brain and their diversity of shape, can no more 
be evidence of a diversity in tbeir functions, than the 
multitude of distinct and separate lobules which 
compose the kidneys of birds, and of a great number 
of quadrupeds, are indications that each part per- 
forms a different office. Comparative anatomy, in- 
deed, upon which so much is made to hinge, is of all 
guides the most fallible in questions of this nature, 
mqu we behold, in numberless instances, a great va- 
riety of ways in which nature accomplishes the same 
function and the same purpose, in different depart- 
ments of the animal "creation. But on a compari- 
son of auimals with each other, it may even be 
doubted, whether there is any connection or propor- 
tion observable between their intellect or inclina- 
tions and the number of parts in their brains. 

The possibility of discovering the size and shape 
of the afferent parts of the brain from the external 
examination of the head, is also discountenanced by 
anatomy. There are often considerable impressions 
on the interior of the skull, where the corresponding 
exterior surface does not exhibit the slightest ap- 
pearance of projection, and is sometimes even de- 
pressed ; and there are frequently large prominences 
without, where there are no corresponding concavi- 
ties within ; so that when the outer surface of the 
bony is compared with a mould in plaster or 
wax of the cavity itself, they exhibit considerable 
differences ; and from the great variation which may 
take place In the thickness of the bones, this differ- 
ence IS notr the fame in degree in any two skulls. 

Hollow as the foundations of this theory, the size of 
materials which compose the superstructure will Or^an^ no 
prove, on ofiiiunination, to be still more frail and un- ‘^dunon of 
The whole fabric resta upon the validity of 
a single proporitioD, which in itself is exrremely 
qucittdihame, fidmely, that the size of an organ is in 
general a criterlba of the energy with which its 
ninction is peifoiVned. If any doubt should remain 
as to its truth, the ^ pretended discover- 

ies rdativ'e to the Jettons of the several parts of 
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Cnmioioopf* the brain are Bhaken, and the fantaatic edifice lias 
no auxiliary prop to arrest its iall. So Gssentially, 
indeed, does the whole of thia system depend upon 
the trutl^^f a number of indepemlent propositions, 
tliat if aijy one ofj^m ahould turn out to be inoor- 
rect, the whole (Sric must give wav* The evideoee 
in its favour, instead of being cumulative, is disjunc* 
live. Where each proposition must be sustained by 
a separafe series of pr<^8, as is the case here, it is 
evident that the chances of error must be multiplied 
in proportion to the number of steps wcmustas** 
cend befi>rc we can arrive at the last conclusions. 
Let us, for example, examine the logic by which the 
above fundamental principle is deduced. “ 4. 
muscle,” say they, is stronger than a small one; 
and a large loadstone is more powerful in its attrac- 
tion than a smaller one. Why should it no^^e the 
same with regard to the brain?” Thus agjtin do 
they confide in a loose analogy, derived from ano- 
ther and a totally different part of the economy ; and 
as if the organization and functions of the animal 
body were not sufficiently remote from the nature 
and operations of the human mind, the inanimate 
world is ransacked for the shadows of an analogy, 
which, although when viewed through such a dis- 
tance of intervening mist, it may wear the semblance 
of reality, must immediately vanish on a near inspec- 
tion. For the perfection of a refined and delicate 
instrument, such as must be that which is subservi- 
ent to the operations of the intellect, innumerable 
conditions must concur; amongst which that of size, 
it is reasonable to suppose, is the least important. 
Delicacy of texture, fineness of organization, and 
harmony of adjustment between the several! parts 
of its complex structure, must contribute infinitely 
more towards rendering it capable of performing its 
office, than superior magnitude; a circumstance 
which in itself is quite as likely to prove a source of 
imperfection, as to impart additional facility. In- 
crease of size in the viscera of the body is more 
generally the indication of a diseased, than of a 
healthy state. Small eyes, Professor Hufcland 
observes, see with more strength, and last longer 
tlian large eyes. Why may not this be also the case 
with the organs of the brain ? But really, in our pre- 
sent state of ignorance as to the mode of operation 
by which they are subservient to the processes of 
intellect and sensation, all such reasonings ^ priori 
on their functions, as connected with their size, must 
be completely illusory. 

Frn( tiiai Even were we to admit ilo preposterous i^j|octtine 

aiflicidticb. as that theener||;ie8 of the parts of the brain are pro- 
portional to their magnitude, insuperable difficulties 
would still be opposed to the determination of their 
relative size in the living head; crowded gs all these 
organs are in a narrow compass, and completely hid 
from our view by an irregular bony case Which pro- 
tects them from injury, and which is. itself covered 
by a thick and variable kyer of musde and integu- 
ment. Let us, however, wr the Bifkit of arffument, 
suppose that the form of each orgmwithin £e skuU 
could really be ascertained by exteriml examination 
of the head; shall we^low it to be an easy task to 
determine the real chi||^tar of the individoal who is 
the subject of observiiion; Ab we always able to 
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discriminate between real and affected sentiment ; 
or to mark with certainty the operation of all the 
various motives which constitu^ the springs of ac- 
tion ? Is die transient glance oif a passing observer 
sufficient for unravelling the complex web of our af- 
fections, or unveiling the secret and tortuous i*ecesses 
of the human heart, so as to assign to each principle 
its precise sphere of agency? Can the most pro- 
found moralist, or acute metaphysician, pronounce 
with confidence wliat are the natural dispositions of 
any human being, when these dispositions have been 
changed or tnodified, exalted or subdued, perverted 
or refined, by the force of habit, education, example, 
and a multitude of other powerful causes, which, in 
the course of life, have moulded his intellectuaf and 
moral constitution ? Can he trace them through the 
guise of falsehood, artifice, and dissimulation, which 
so commonly hide his real character from the world, 
and which occasionally deceive the eye of the 
closest and roost vigilant observer? Is it to the 
behaviour of a person who knows that he is watch- 
ed; is it to the partial report of his friends; is 
it to the testimony of the individual himself, the 
most fallible of all, that tlie cranioscopist is to trust 
for his knowledge ef human character ? Such, how- 
ever, is the kind of experience^ from which it appears 
that all the doctrines relative to the functions of the 
different parts of the brain have been derived ; and 
it is in this experience, as in an impregnable fortress, 
that the adlierents of tlie system make their last and 
most resolute stand. Quitting the airy region of 
theory, they fancy themselves posted on a rock, se- 
cure agakst tho insidious minings of scepticism, and 
bidding^efiance to the rude assaults of argument. 

The appeal to the evidence of induction os the su- 
preme authority in the court of philosophy, as made 
with confidence ; and all the wild effusions of a be- 
wildered fancy are presumed to be sanctioned by a 
supposed conformity with experience. You may 
speculate or reason, they exclaim, as you please; 
observation shows that such and such forms of the 
head, are the invariable concomitants of such and 
such predominant dispositions and faculties. Who 
will dare to set up bis opinion in opposition to as- 
certained facts ? We certainly pretend not to such 
boldness. We shall venture only to express doubts 
OS to the reality of thwe kets, on which so much 
is made to depend ; and to suggest the expedient, 
previously to any admission of their truth, of inquir- 
ing not only into the manner in which the knowledge 
of tliese pretended facts has been obtained, and in 
which inductions from them have been made, but 
also into the talents and qualifications of the obser- 
ver on whose testimony we receive them. We 
should know in what spirit he conducted the^ in- 
quiry ; with what previous dispositions examined 
objects of bis contemplation ; what motives led 
kim to these researches ; and what interest he may 
have ha ^ event. Eseperience, wte diould recollect, 
leads to very different results, acoordim^ the sa^- ^ 
city and good faith *^*0 personirfw jcqui w it. 

Mk^ ib^ady pi^odi^ collect from u only a ^ 
fiitMtion of their errors,^snd become, ky its meaasi 
only the more obstinately wedded to their onintoiia* 

The sailor, steadW in his belief that his whisttiBg 
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the sea will raise a wind, or conjure up a storm, 
instead of being undeceived by experience, is only 
the more strengthened in his faith by the observa* 
tions wliicb it iurnisbes to him. In what a multi- 
tude ofinstances do we not find men deceiving them- 
selves as grosslpr, when they draw inferences from 
what they se^ if prepossessed with the expectat^ 
of meeting with a certain coincidence, or sucoessibn 
of events ! How disposed are we all to disregard the 
exceptions to a preconceived rule, and to allow vin- 
duc weight to every example that conforms to iu 
How willingly we repel tlie evidence that opposes, 
and how eagerly we catch at whatever corrcmoiates 
our previous notions, especially when thoi^e notions 
have originated with ourselves, and are viewed as 
the darling offsprings of our own lucubrations. 

Nature of The discerning reader may already have perceiv- 
tJu* Logic strong indications of this bias in the framers of 
wiip . the system of cranioscopy, from the account we Have 
already given of its origin and history, and of the 
kind of evidence on which they pretend to establish 
its doctrines. In order, liowever, to enable him to 
form u correct idea of the S[)ecie8 of logic which 
they are in the habit of employing, and wliich they 
deem conclusive, end of the tone of mind with which 
they prosecute the investigation of subjects .where 
nothing but liie exercise of consummate prudence 
can secure us from error, we shall conclude by 
offering one or two specimens of their mode of rea- 
iobing. We shall pass over the numerous stories, 
each more ridiculous than the preceding, of irre- 
aUtible natural inclinations to wander from place to 
place, to commit murder, tliefl, infanticide, and other 
crimes, without any assignable object. We shall 
refrain from criticising the wonderAil accounts of 
people wJio were insane on one side of the head only, 
and observed tlieir insanity with the other side ; and 
of others who heard angels sing, and devils roar, 
only on one si^e ; nor stop to investigate the curious 
case of the woman who declared in a court of justice, 
when accused of having destroyed her infant, that 
her sole motive for becoming pregnant was that she 
might enjb^ the exquisite ple^ure of killing her 
child. Neither shall we venture to Involve ourselves 
in that metaphysical labyrinth of the ihirti^-ihret 
special JaettUks into which they have analyzed the 
human 'SOul ; but conte^ou^elves with ^xachining, 
what infant dlonc^deserves oi^mioatioii, the sort of 
evidence brought forward to establish the relation 
between each faculty and a particular defined por- 
tion of the brain. We shall take, for this purpose, 
the following passage, which may be esteemed a fair 
specimen of the whole. 

** Gdl Examined the head of a woman at Vietma 
who mm known as a model of friendship. She suf* 
feted difikrant changes of fortune; she became al- 
ternately rich and poor ; but woS attached to her 
fbnuer frksinds. Gall found the part of her h^d si/ 
tuateil upktod dnd outward from the otgjmis: Milo- 
ptomin^t, and cafied it the 
*^^t4fe|^atio&s ate not mul- 
tipied enbnP^^ uS' nFdedde politively^n 

this oTjgati ; Jfi&i ito itekt appe^i'li to ba more than 
probabfe, Kinristbe biferior^, because Uiis faculty 
exists in the lower anmmb, and is jPoe 
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. it belongs to their region of the liead ; CnnioMopy. 
and according to its mimical signs, and the motions 
of the head when it is active, it lies laterally aQ4 back- 
ward.*’ Dr Spurziieim, it is obvious, reasons 
completely in a circle : for he aijairoes airvtiu|B the 
thing to proved, namely, thatfaculties of a cer- 
tain class reside in a certain department of the bead, 
and then applies it ,to . establish the very proof on 
which the proposition itself ought to have rented. In 
order to render intelligible the latter part of his ut* 
gument, the reader should be informed that Drs Gall 
and Spurzheim believe, that, when any faculty of the 
mind is strongly excited, the action of tiie correspond- 
ing organ in the brain tends to rais^e that part of the 
head in whlcli it is situated ; so that the person has a' 
propensity to lay his finger upon the nearest exter- 
nal par^of the head ; or sometimes to apply his hand 
to it, ^thcr to cool it when too hot, or to warm it 
when too cold ; and that he is occasionally prompted 
to rub it in order to excite it when too sluggish. 

Thus, when we endeavour to recollect a name or a 
word, we unconsciously slap our foreheads, or rub 
the skin a little above the eyes, or perhaps highi r 
still, just where the appropriate organ of memory i:, 
situated, that it may awake and exercise its peculiar 
faculty. When embarrassed by any difficulty, we 
gently stimulate, in like manner, the organ ot con- 
trivance, by scratching the head at the part under 
which is the seat of construciiveness. The timid mun 
scratches his head on the organ of courage behind 
bis ear, as if he tried to rouse the feeble organ into 
activity* A proud man holds his head erect upon 
his shoulders, and raises himself upon his iocs, for 
no other reason than because the organ of the sen- 
timent lies at the very top of the head, and is there- 
fore elevated by the sttion. A sense of danger, or 
the necesmty of circumspection ^ leads all animals, man ' 
not excepted, to stretch their necks forwards ho- 
rizontally, thus presenting thc^broad extent of that 
organ, as it were in front. Devotion raises the hcod 
gently ; and our adorations are all directed upwards, 
not because we regard the Deity as above, but be- 
cause the organ of adoration is situated in the centre 
of the upper part of the head. When busied in deep 
contemplation, we cover the whole forehead with our 
hands, as it is there that the reflecting faculties are 
lodged : and, accordingly, when we reproach any 
one for his want of reflection, we put our hand to 
this part of the head; and exclaim, ** he wants it 
here," If we try to recollect a date, wc put into, 
action tbp organ of time, which being situated over 
the eyebrows, and a little to one side, occasions an 
involuntary movement of the eyes Upwards and to- 
wards the temples. In beating time to a musical 
aiv, tre tni&e the bead oscillate from side to side, 
because the' organs of tone as well as of time, being 
satUated gn each side, and being alternately in action, 
occasion these gesticulations. Sterne excelled in 
wJt : Btid't^ 'fiha him repreeiented in all his portraits 
witfi his Imw leaning on his "hand, the fore*finger of 
which Hk eu a particular part of the fore- 

hfeid. Dr Spuradfeim coniiefers this as one of the 
proofs that the organ' of wk . occupies that very spot. 

With minds capable of &ny weight to 

sucb, iobsorvations, and with such notions 
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o AJ* <1*<* IMwMrota «ich ftJvoloiw 

fiftWifai 'i«»oar4j|S|l^ irbicb^iv 

«H mis Ie» 

^eilt'wfl^.'' Wtt ncad tm aM«r 

8 ^11 aibiiiAt* 

iit|; 8 although di8A^% 

#hh^ MtottUl dMfbapond to it be detictont. 
leM must have been ^strotigljrgift^ 

hf lAis Acuity, but educmleti has Mig 

ag^i'ti^ght him to disguise Of simpresirHs tunOlftfs 
tations: it eatists, peihaps, m pAlm 

himseiri aii 4 wantb odJy a propel ceft^^Mi^ar Its 
being etbibited : or more probably iSlSb> ethw^iShU 
tiosj having rOoeived a greater proportional; deVmpe- 
montfliave Overpower^ aOd prewftOS^it ap^ 
pearing. If we iind, on the emarihrary^ a MreOj^ 
marked Acuity, Without the crirrespond^ shape of 
the head, wc majr still conclude that the organ 4^idts 
notwichstaTiding ; for the oeij^hbouring organs* 
ing received a greater extension, may have pushed 
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!e tttmt M timr^aoa, or tpive grown up armui^ k, Cmiticj^ 
and have ooli^^Mlled it from vulgar observation* Its 4^ 
not having bi^Tecognised is only a proof of want 
of skill m tika ^observer I nwVknibt, it would easily v% 

have been dijiesivared by the eVe or liaod of a true 
believer, and dtprafanoedi oMmmcopist; for it should 
be vop<^Ba 9 Biedb mt the ^yffibarncee often very 
ea<;^e the Ut^tm erudHug for their de« 
eah we be certain t(|tat the 
eJtesiiien^ of^ie Acuity in question is not of an 
arthicthl^j>r ratative nature, and that it results fVo^ ^ 

educmiot^^^ the weakness of oppostte Acultfes, 
rather th^ jktmsk nature i If all these expeAunts 
should AB tis^ we have nothing to do but to plunge 
into the of metaphysics, to refine, am make 
sidktie diiUilictions, or loosen ^e signification of a 
Aw words, ttH we have entant^ dttrsetves in a 
woud, and lost Mht of the xosT difficulty that had 
perplexed os* llius will tlte ttgiory be freed fVom 
any excrotioui and the induction be rendered com- 
plete. With such a convenient logic, and accom- 
modating principles of philoscphiamg, it would be 
easy to prove any thing. We susp^, bUwever, 
that oh that very account, they will be rejected as 
having proved nixing. (w,) 


Crawford (Dh Adair), a physician distin- 
guished by hiM researches in chemical pbysiolc^, 
was hern m Irtland, about the year 17^8. Hh 
father, the Rev. Thomas Crawford, wa^ the Presby- 
terian minister of Crumlin, near Belfast, in the coun« 
ty of Antrim. The family were originally from 
Scotland : a remote ancestdrji^ho was a elergyman, 
having Red from thence to irefand, durinn^the reign 
of Charlcii U. m Order to escape the fury of rdn 
gious persecution directed against all who iUte hkn* 
self had refused to conlorm. The Real which bad 
stood so severe a appears to have been cherish- 
ed and perpetuated as an lumoqrable inheritance ih 
the family, which exhibited ibr six generations 
clerical profession descending fiom father to sop. 
Adair Crauford was, from his early youth, refpmka- 
ble for the sweetuess of bis temper, die exc^Ueoce 
of hib heart, mi the strength of bis understandii^ ; 
qualities which were so happily united, as at oneo 
to engage the afibctions, and to command the respect 
of all who know him. To his nearest relatives he 
was an object of extraordinary inteiest from the de- 
licacv of his iU)btt4.UfiOn, which requited that he 
bhould be up wtdi paquliar core \ hut so 

amiable was hi^ diapositiou, that no ijiade ofiaalouty 
was ever excUsd by 

the greater attention that was paid ao He re- 

ceived hisctasrinal ^duoatibn from his Tam<^v; aq^ 


at the age of 14 was 
cution of t^studies* 
a tfiAm &r kiwwledgq, 
was rapidr^thd oorresp 
ofhispiwqi^ tbeyl 
cation bf^tPamby^' 
the doatiijibthmof m 
time bestowed 
sermons with that vi 
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qaiihed the plan on account of the weakness of hi< 
voice* It was then proposed to him to pursue the 
profession of the law, fbr succeeding m which he 
Was emuiently qualified by the excellence of his me- 
xoory^ fpd the acuteness of his reasoning powera ; 
tbou^ the same phjsical incapacity as to exertions 
in piibtic speaking might, in a great measure, con- 
fine his practice to tiiat of a cluimber lawyer. He 
accordingly tuined his attention to this new course 
of et^dies* which he puw^ under the guidance 
of the ceiehrated fihr Hdfar Glasgow. At this 
period, }i^ younger AJi^andcr was a student 

of medicine in the qciKip!|^ 6f Edinburgh, and was 
sulBicmutiy advanced tn 4 ie knowledge of his pro- 
fe^on, to dUcuver the immensity of the field which 
tins science lays open "to an ardent mind, and tlie 
scope whkb R afibrds for the exertion of industry 
ana j^nius, sudi os iw his brother possessed. 
Coo'^ced that exUptrdSttty success would be ihe 
reaidt (ff this new af^hcotion of his powers, he pet- 
suf^d him once more to change his viewe/oAd 
wlifie they were together at their father's bOosCi he 
one day him, on setting out on a jpurDey> hskuH 
and a Tew other dry bones, together witb Jdooro's 
book qn.Osfcakigy, On his return, he os he 

had ^t Adair hod already putstrgit bis 

prpt^q^^inaPui^ knowledge of the stAyen^ It 
that he should return to GJofegow 
w wjeter, for the pupposo of atteoduig 

This plan be eanjed into exe- 
i;h stettjtbrnm; and u^^lyas ttKf 

mquirfts' 

a biP^ tespiratian. a^d anbfiid 
a long time, stugaged 
Ub aitofitfna*^ In the oeift 

die iiaftg i »b ^ 

jefi|s of studp et that imiversity. ^is views cl the 
3 K 
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fheory oi' wntlmAl heat were very ftvowrably received 
by the ptofbtsors, and wefelong taught by Dr Monro 
in hid anatomical loctured. In the ensuing spring, 
1779, he went to London, where he then published 
the first edition of tlie work which has gained him 
so much celebrity. In tlie beginning of the some 
winter, a degr'ee, probftbljr hn honorary one, of DoOp 
tor of I*h Ydic was conferred upon him by the miieef* 
dty of Gla'^gow. He wai^hcld in much redfpeec by 
¥he piofd*9^or3 of that cbHcge^ his long rcsidencie a- 
mong whom had given them the means of appreciat- 
ing his worth ana talents. It was observed by the 
celebrated Dr Beid on his quitting them^ shat lie 
hadleA no man behind him better qualified for the 
professorships of Greek and of Natural Philosophy 
than Adair Crawford. The facility with which he 
acquired knowledge of every kind was, indited, ex- 
traordinary, and appeared to be the result of tbe'Sin- 
gulcir faculty he possessed, of ^OencentraUng the 
\ihol6 force of hid mind upon 9 ,fty subject to which 
he chobc to direct his attention. He now determto- 
c d upon settling in London, and soon after offered 
himself as candidate for one of the dispensaries, to 
which, after a severe contest, he succeeded in being 
elected physician. I lib talents speedily brought him 
forward in the philosophical world, as well as in his own 
profisssfon. He was elected a member of the Royal 
Society : and shortly after he obtained the appoint- 
ment of physician to St Thomas's Hospital. In the 
year 1788 h(^pub]i6hed a second edition of his work, 
greatly corrected and improved, under the title of 
‘‘ Experhnofts and Observalions on Antmal Heat, 
and Me In/lammajtion (tf comhusiible Bodies^ being an 
attempt to resolve ihet^e phenomena into a general //rtw 
of Nature.** His reputation as a philosopher Vos 
now established# and procured him the notice of aJl 
the scientific noblemen of the kingdom, and the ap- 
pointment of fecturer on chemistry to tlie academy 
of Woolwich. Being led from apeculatton to sup- 
p6se that baiytes might prove an efficacious article 
of the rndteria medica, he made seveiol experiments 
on the effi^cid of the muriated solution upon himself 
principaHy with a view of detertnioing the dose titat 
might be with safety. He then applied the 
remedy to some bad cases of sciofuia at St '1 homas's 
Hospbali with a degree «C sacceas that rahMed in his 
mina the most aanguioe Expectations of ks pi<oving 
a specific for the chre of that untractable disease ; 
expectations which, as bi» happened to so many view 
remedies, subsequent experience has far from 
fiaod. 

S>Jr Crawford was now rising into great emtnehee 
as a mcdipal practitioner ; but his incessant appfi- 
oation %6 tiie laborious duties of lus profession, as 
wydl bis philosophical pursuits, was beginning 
to undmpdne a constitution naturally weak. He 
iJbe ^rtt Marquis ofLansdo^e to hi^ 
odor Lymin^on; % hopes 
* benefictol effect 

upon bislwSmS, , 15^ tabs ftgSiMttons of his disorder 

top dee^lmi hb isdined, and 

ckt Lyridhgtoni on tbeupth df July 
1794L He Idas tetiod fa tta,chu#dr iit HardwilL 
It ^ tho fatas^fon of Ml ill^e to. Wb 
erected a monWent to his momoryi risd, at fais 
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I^dships solidmtioD, two very appropriate ^ohSd CiEirfi?»d*' 
c*^ant compositions were writtce^ jthe otm by Dr ' “ ' 

Bcnman, who was among lib emifa friend^tnd the 
other by the well-known*" Gflb^akefi^ Lord 
Laiisdownc^ however, did not se^bil^gn 
carried Into execution* 

During tbe ym 1785, he nKHtied Min Slone, k 
lady from DevonritirO^by whom he left feur dhildren, 
two sons and two dauj^ters, still Ifrtegf ihacldesi^ 

SS? • the^otbee in tbe meifiHd|ft^[^esrione 

The daugbmrs, who were infants at his d^tb, were 
principally educated under the immediate superin- 
teodencewf the celebrated Mbs Elizabeth jEfamilton, 
who was first cousin to their father^ and who'adppt- 
ed as her own chiMresi. 

His eldest brother, the Reverend WtUiani Craw- 
ford, and the ftther of Dr Stewart Crawford of Bath, 
was a mao of considerable literary attainments ; be 
pufafKriied Remarks on Lord Ckeste^We LeUen^, 
which met much suceess, and also Translations 
Jtam 7V(rre/t»s, and a *hort Huiorp ^Ireland. His 
second brother, John, was for many years a sur- 
geon in the service of tlie East India Company, and 
piibifshed, nearly lifty years ago, a pamphlet show- 
ing, from a number of cases, the efficacy of calomel, 
conjoined witli other purgatives, in the treatment of 
those morbid afiertions of the liver to which the in- 
habitants of India are so prone ; a work which pro- 
bably laid the first foundations of the practice which 
has since been so generally adopted. His brother 
Alexander, whom we have already had occasion to 
mention, b b physician at Lisburn in Ireland, and 
has obligingly furnished us with most of the parti- 
culars above given, relative to his brother, who was 
endeared to him by the strongest ties of affection, 
and of whose moral worth he speaks in terms of the 
highest veneration. 

The published works of Dr Crawford, besides that 
On Animal Heat^ above noticed, were a paper in the 
Philosophical TVansaettons, On the powr inherent 
in the Human Constitution of resisting high degrees of 
Temperature i” and another “ On i/ie eject of Mu^ 
fiaic of Barytes in the Cure ^ certain Diseases." A 
posthumous work of his « On the eject of Tomes on 
the Animal Fib^ef was edited by bis brother, Dr 
Alexander Crawford. 

He had a taste for poetry, which, however, he in- 
dulged but sparingly , An degy whicli he wrote on 
the death <f Lady Sarah Sletoartf the mother of tbe 
present Lord Castiereagh, was supposed to have 
considerable merit, but he could pever be prevailed 
on to publi<!h It. 

Hie following is the epitaph written for his in- 
tended mohiimeAt, by Gilbert Wakefield. 


Bcneatli ddi PiUsr 
stB dqponUd the mudns of 
ADffil fWAWl^RD, of London, 

^ % aiod die of Jttfr im^sged 47s 

dhpigiiwhed !8* a PhlloponbaF and PhysidSti, 
by talentt and attahunenta that %S^<Vin«ly bm cijirBled ; 

K man, 

^ for of 

^ rttdeiteaiKMHreittji^vVbyaat^ 

Utt iinafgjprfl fatoa co to the worth of otben^ 
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* If ' 

Ci^t. 


Nature of 
Ocdit. 



AhA iittttUttkM of hioudf; 
iW|r diUgciiee imd «|6ceM in loentlflc re^iearcb, 
9dbgi«l»»p''4iiciplQ. 

£|hai7it Of tAi^soowjiv ' 
bob cfto^d this monomfini to be 


Credits 


<w.) 


^CRSDXT^ ht tlie Mio M which wo are ooW to 
tvebt 0? Ae fhurt wbiA is given to a person 
when he ^itoahit a loiil^of mot^, or purotutm any 
article, tlfC j^ymant of which ii to be ma^e at ap 
after p^od. Every sum oi* credit, therefore^ ntibt 
be ftvUlmed' on*a transfer of a corresponding siihn of 
cental $ and Ae whole amount of credit existing at 
any time, can never exceed that of the kmt lea* 
p|^. Credit kt, hi reference to* the fMttlsoii who 
gives it, Ae power of lending, and 10 him jrha SCk 
ceives it, the power of borrowings lihe/haris 
credit is confidence, and tills is foimd to estisl ex* 
tetisively, onW where good faith and ptmctaal^y 
have been allowed to grow into habit, amd where 
lawb afford to crcditoie die easy and eertaitl jneans 
of recovering their debts. 

In young countries, before dealings have become 
inaltiplied, we find people inattentive to their money 
engagements, when there is no want of property with 
the debtor, and even when the payment oi* the debt 
has been fixed by document to a positive term. But 
as transactions increase, and populaticm presses more 
closely together, a knowledge of the circtimstances 
of individuals is rendered di£Bcult, and a necessity 
for punctuality arises, to prevent doubts being 
entertained of the ability to pay. And this 
prehension of discredit entertained by the debtor, 
and of its consequences to his future tramactions, 
has more effect to establish and mointaii^good faith 
and exactness, than the operation of the laws is idile 
to produce. 

When capital is abundant, relatively to the means 
of employing it, the competition of capitalists pro- 
duces a facility of obtaining credit ; and parties be* 
come enabled to borrow, and purchase upon credit, 
who could not do so before. Credit is then said to 
be high, but it is the value of the Capital, which from 
the overstock has become low. The capitalist, in 
these circumstances, grows less scrupulous about bis 
security, that he may bring within the range of his 
dealings a greater bo^ of borrowers or purchasers, 
and thereby be enabled to keep up his price. 

When the supply ef capital continues in this state 
for any length of uiOe, it gives rise to an imprudence 
of conduct which lays the foundation of much after 
evil. Sales imd loons are made at credits for beyond 


By the oration of credit, nor onl^ U the circnla- 
tion of c^tal focilitated^ and lU employment in- 
creased ; but| by its means alone, certain desertp- 
tions ofcaplml cto be bi ought into action. 

When an articte is sold upon ciodit, the sellei 
places, for tlie time, a portion of his capital at the 
oomtnand tf a party who may have m capital of lus 
own. * This pemn, nevertheless, by another operas 
tion of credit^ds enabled to sell upon credit also, 
and still keop bk ena 


^ ament with the party froip 
whom be bought. 1 his he aecompUbhea by calUqg 
in the assisiebcc of the money capualiatt the bank 
er, M^o advmteSs to him the amount of tlie sale, up- 
on Ms and bis purchasers joint security, and reoeiveh 
in consideration a rent for the i^uni advanced. By 
this process facility and extension are given to cii- 
cularioD, beyond what could take plaCe if the com- 
modity could be exchanged only for immediate value : 
while an oppenuiuty is, at the smne time, afibrded oi 
employing a branch of capital which would other- 
wise remain inactive and without us^. 

It is albiost unnecessary to romark, that it is by 
the operation of credit, that a return is got from the 
capital of persons who are inc^qiable of employing 
it themselves, and which can be put into a state of 
tiseful activity only by lending it to others. 

Even the fixed capital, when leased So a te- 
ttant, may be said to be put into circulation by 
credit. For when a landholder lets a farm, suppose 
of the value of L. 10,000, at the rent of L.400 a 
year, he lends the tenant L. 10,000 of capital, an 
much as if he lent him the money, and enabled him 
to acquire ior the time the property upon which he 
is to iMrate. 

In ^tland, after Uic disposition to commercial Company 
pursuits began to raanitest itself, the ptogress 
retarded, by the total want of commercial oapilai in 
the country. To get the better of this difficulty, 
and draw to these employmants any little capital 
that otherwise existed, ft became the practice, when 
a commercial undertakifig was to be entered upon, 
to associate in the adventure some persons of known 
substance, and upon toe jomt cremt of the parties 
forming the company, to borrow the capital neces- 
sary for cairying it on. The credit which was thus 
established is called Comj^ny Credit, and is efiectual 
to its proposed end, of borrowing or purchasing with 
advantage, according to the supped responsibi- 
lity of the parties of whom the company is compos- 
ed. 

Up to the year 1793, a considerable proportion ol 
the maimfocturiqg^ and mercantile concerns of Scot 
land were carried on upon this plan ; and to give 


the ordinaryperiods; and those into wbow hands the -strengto to thtir credit, and encottraie thote who 


extra capital bv this means panes, considering it as 
B fund with which the^imay trade go on also ex> 
tending tl^ dealiiqw «|t4 credits, until the whole 
system it fSt upon }& this situation 

any intemi^n to diea^«^cdmmo^es occasions 
instant cunnision and disHwss. 11|B cottikleBce which 
had prerailed, gWfes j^acst'to ^lOsm Shd distrust, 
and the sanie ei&ct is prodfK^ fitar the time, by 
the retardment nf |||£.cirot 
been asperieBoed i)M the 


drawn. 


had nmn^ to lend, to place it Hith them, a rule was 
ntahliBhed, Add confirmed by decisions of tbe Courts 
of Law, tb«u, in osse of bankruptcy, a creator of a 
cendpany aWwld be entitled to claim upon each of 
tbe paetpers' separate estates, in competition wkh 
the pariQr'e individual creditors, for ilie balance of 
his debt, ub}^ &em 'Ae company's effeius. 

. . ' When a party purchasing or borrowing cepi||D, Cifra,irfm > 

that would have ctwiHi wrhten ebUgetien for the amount, davidite toof Crnlit. 
bseUf^iUi* WoKdnr «f hia 'et#ditor, at a pertain SxwfWmd, 
be embodies a sum of credit c^pf^e^efbl^es* 
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Credit, changed a^ain for capital ; and the traofiferencc of 
these documents to new partieB^ who replace to the 
former creditor the ca^ltm he had lent upon them, 
iB what is called a Circulation q{ Credit. Indeed 
without the uBe of bilUi or of some instrument of si- 
milar poivct^, credit must have been condned to a 
single op^Yation beisreen l^rst contt:aciiing pdrtiei9 
and the circulation of limited to wli«t^^ 

Imve been effected in tbUlray* But a tram^abio 
4 ocument of the sum to be .received, becomes itself 
a negotiable or marketable article; and the collec- 
tive credit of W parties, through whose bands it 
may successively pass, coiitinuiDg to be engrafted 
upon it, a new facility is g^ned. to circuhttiou by 
every movement which it makes. 

The whole oi the credit embodied by bills, how- 
<^er, is not brouglit into circulation ; a part only of 
the sellers or lenders, requiring to have their capi- 
tal replaced to them by auucipation* But it is ac- 
cording to tho expected facility with which pay- 
ments may be thus atiticipated, that credit is at first 
freely and readily given; and whenever any thing 
occurs to impede the circulation of credit, there is 
an immediate disposition in the merchant to with- 
hold or limit it. 

Every transfer of capital, niiK^e upon a buyer or 
borrower|B own obligation of payment, creates a new 
sum of transferable credit ; and this is the we, al- 
though it abould be the same capital that is again 
and again tisnsferred. But a sale of goods, or an 
advance of money upon the obligation of a third 
party, indorsed to the seller or lender, forms no ad- 
dition to the sum of circulating credit, the transact 
don being the circulation, not the creation, of a sum 
of credit. Kcither does a succession of purchases 
or borrowings effected by means of the same docu- 
ment indoi'sed from the one party to the other, add 
to the sum of credit in circulation. For although 
each of these transactions is tlie ground of a separate 
obligaiion between the paiUes contracting, there is 
witli.the whole but one absolute creditor^ Uie holder 
of the bili, and One absolute d^tor, the acceptor 
of the bit}; thjS others being merely contingent 
debtois to the one, and contingent creditois of the 
.oth^n 

i'irctilated credit is to be classed into that circu- 
lated by loan, and tbot which is circulated by means 
of sf^e- Tho Stk U the circulatmo of the credit 
founded upon tho obligation of individuals or private 
companies, and called private credit; thelopond of 
that founded upon the obligations of the sthte, or 
the transfers of the stock of corporate bodies, add 
cidhed public credit. 

tlip documents of these two dcsbriptions of cre- 
dlthposB^lts difftnpnt and distinct qualities, and aie 
neg^Mmble* It may be proper, therefore, 
how they are em^oyed as 4 eahs of 
booting ^ AurctHPung; wb^are tfctfr separate 
«hd whiit il tbo probable extedt of the cir- 
ciiltatioto of I ’ 

W« Blnkll bqgm iiiidi tiKMti «R]oqi|g|to|r to pm, tie 
creilit, f^tidhtite <8 Atlfomi : 

TimktiML ,0 ttM on de- 

nf n^bld), tj«in^ 'maiitmf 


Dl’r. 

Transferable obligations payi^ alj M Csidlt. 
after date, as notes of band and bills or^haldflb, 
which, being negotiated with ro^ic^Se 
ceding .oblig^ots, are taken as 
of a sum ^cc^Hved when 

The oircinaii(m of obliga^na) payidffa ^ 
bo^cr on dcimi^ or notes eo^toyed h 
the circulation oi a credijt borfawed by the issuef uSt 
the note from the public;, the ^boldei' of, tho note 
at the time is the cn'editor; abd die pr^erty he 
gave in ostqhange for it, is a loan from him to the 
banker. 

As if is in the power of the party giving this 
credit, at any time to put an end to it, bV calling 
for his money, these notes circu^t^ upon the credit 
of the issuer alone. No aiounmee of payment is re- 
quired ^om the person from whom they al*e receiv- 
ed, ^ is the case with bills; the payment of which, 
beiK% at a future date, it is tbougfas necessary to 
reserve recoui^ against the parties through whose 
habds they have passed. The ciroMlatlon of notes 
payable on demand is, <fherefore, a circulation of 
what may be termed single credit, and bills a circu- 
lation of collective credit. 

Wlien bank notes are issued by a banker, in dih- 
count of a bUl, it may be supposed that a twofold 
credit is put into circulation ; a credit to the fparty 
to whom the bill has been discounted, and a counter 
credit from him to the issuer of the notes. But in 
this stage of the transaction, no cnculation of credit 
has token place. Credit is circulated only when 
exchanged for capital, and in this case it has been 
but the exchange of one credit for another. The 
banker, indeed, in giving liis note^, payable on de- 
mand, in exchange for a bill payable at a future 
date, gives what is of a quality different from that 
which he receives. For, what ho gives is immedi- 
ately exchangeable for capital, and to the person 
receiving it is the same ob capital. But still it is 
only credit he has parted with, which will not be in 
a state of circulation until it comes to be excliangcd 
for capital. In^ as far as relates to circulation, 
the transaction is die same with that of a person 
lending his credit to^ another, by accepting a bill 
10 him without >alue. A sum of credit ib thereby 
created, but is not circulated until the bill comes 
to be exchanged for value. 

The credit that is in circulation from the ex- 
change of bank notes for a bill, is x credit from 
the party who at the time has given camtal or value 
Ipr the notes. Wlren the Banker c^nes" them he 
becomes the creditor, but while drny remain m cir- 
culation the public is the creditor. ^ 

The amount of credit, Irom the circulation of cash 
notes, never can be pushed beyond what would have 
been the Value of the specie that woutd have been 
in circulqjdpjhf^^tifad the curi^ncy bcqiju|f the pre- 
qious the nohjrf ijeryqw represent. 

Should tW notes cease to into specie, 

tluMf inffoetk.tnay'M im^ at the 

p)a««une of the iSsner; bui value^ and the 
crodit,m circulati^Ap tbotnvMil still be regulat- 
edby this will represent 

the ^ue amwer W Wore, and each 

note' win be k us value, in the^ proportioa 






6 be 

ihlBt majf iuive taken place df ' i^e 

pt;ip^iS^f 'j^rculating credit h of n qua- 
t iri^the dtheia. From supplying the 
jdlKar^ter of cufrency > it Ulent 
r thw tutfei ate prppa- 

AtatQ <(f pub- 
Wnd^jjdble to W dimlnisbod^ by 
ba&lu to replace the xmtek with 


DI 
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specie. ^ 

' Ckddatie^ iptdsrtuit convertible into 
issued .i^idefr' the authority of the State. ha^ti ,he^ 
e^ledfd ISibrrb unreal credit. Qut thiV . curr^c^, 
bwierve]r;hhsujt& to its jjroper endls^'^lpii'ds 
cuta^^ of reai Wedit. It is^ mdied, 
stiini fludtuatian of value, Occordidj^ 
of it in the circle, and the is 

for bis own safety, to include in the pnc£ of ivliat he 
gives for it, sufficient to cQVier die diffidence b^ween 
it and specie, and the risk of fartbd depreciation 
while it may remain in his hdnils; Still, howdyeri 
an amount of credit, to the value of what has heen 
given for the notes, in the first instance,^ U put into 
circulation, and an amount continued in circutatidn, 
to tlie value always of vi'hai they are ex^iaingedble 
for at the time; the holderfil of them alw^s remain- 
ing creditors of the issuer, tb the extent of the wli^e 
sum which the notes profess to pay. 

A currency of this description, however, is inap- 
plicable as a measure of value, and therefoire unlit 
to be employed as a circiiluting medium. And as 
to the other object, intended by its issuers to sup- 
ply an amount of funds to the state ; the depreda- 
tion with which it must be issued at 6rst, and the 
loss to be sustained from taking it back again at par, 
render it an expensive means of borrowing, ' 

With regard to obligations payable at a future 
date, which constitutes the second branch of private 
credit, and which we are next to consider, the cre- 
dit founded on them is circulated, either in Che 
transfers of‘ the ordinary capital, in sales, as, when 
the credit of indorsed bills is employed to purchase 
goods ; or, in the transfers of the bpnking capital, in 
loans ; as when the credit of indorsed, bills is em- 
ployed to borrow mpney; the transfer under the 
latter, when the bill iS exchanged for money, being 
•often a farther circulation of a credit previously cir- 
culated under the former, when the bill was ex- 
changed for goods/ 

A fictitious bjUi tlftt is, an acceptance given with- 
out value, vosw in person in whose favour it is 
drawn, a sum Of transferable credit pot less than 
would have been the 'CaSei if it .bad 'b^^n the docu- 
ment of a sl^e, dr lora qf nropeHity. Mr Thorhton, 
in his treatise* establtslr^ doctrine, till Chen dis- 
puted, that tho credit df 'ja bi^oe« hot rest upon 


the nature of the iti 
nated, but hpon t1 

There arej^ pie^ ^ 
is Uie 

cOtintr/i buffrpfe 
cussious which 
the sum must, be vnry great* 



which it has origin 
" Itfy Sf th0‘ blm- 

lately what 
trcl^faCion in 
iml ln ffic ditt- 
aujestfeii, 

' iii;atra.by:Mr 
IlichardsOD, before tbejCdmu^ttcMf the Hbuse of 


Commons, thit ttfe bills apd drafts daily paid in Lon- Credit 
don amounted upon an average to L, -i.TOOjOOO- 
Tliey have siace been stated as high as five millions. 

Now, supposing that tlnrcc millions five hundred 
thousand pojunS bf this sum belong to bills, and tin's 
pre^driion will not be ihought' too great, when it is 
cm^d^red tlibt the billif are all accepted^ payable at 
the bfflbe bjf a'^ai^er, require no dim on him 

to thbm : and supposing that these bills, 

on In aVera^ei ahd of tWto monihs date, and striking 
dffi^ thirteen dajjv, for Siuudays and holidays to feu 
withiii th^'p^nod, the current sum of paper, pay- 
abljs in Lopdbn, cannot at any time be Of Jess 
amount thifn one hlindred and seventy 'five millions 
Smrling; ' 

The whole of the credit estAlished by these bills, 
however, is not in circulation. That belonging to 
bilfs 'which are in the bankers' bands, in security of 
bills accepted by them to tbetr correspondents, is to 
be deducted feoui the sum, as credit exchanged. 

It is only those bills which have been discounted, 
or those for which capital has beOn ^iven in ex- 
change, that are to be included in the suin which 
makes up the bill credit in circulation. 

There are no data from which to form a calcula- 
tion of the bill circulation of the rei^t of the king- 
dom; but asa gteat proportion of the dealings of 
the country of England ar<^ transacted with London 
paper, the amount of bills payable in the country, 
Including Scotland, must be greatlT below that 
stated for the payments of London. It might per- 
haps be too high to rate it even at a fifth of that sum. 

^b%eing able to embody in bills every sum of 
eVedit,'has furnished the means of employing, with 
incalculable advantage to commerce, a portion of 
the capital of the country, which otherwise, it is 
probable, would have, remained inactive. 

The Security they afibrd of the repayment at a sti- 
pulated period of tne stuns lent upon them, furnishes 
the means of Un interim employment of money held 
for after occasions, whidK the party would not other- 
wise venture to lend out ; of money which formerly 
Iky Idle in the h^ds of parties unacquainted with 
any safe nieans of using it ; and of the money which 
traders arc daily receiving in the course of their 
business) but wiiich they^ do not immediately i*e- 
quirc. These different sums collected in the hands 
of a banker, foi^m what is called the banking capital 
of the cqphtry ; and which, lent out upon these se- 
curities, "^procluces not only a profit to him, but in- 
terest to the parties who have placed themi at his 
dUpokai; The importance of this intermediary fund 
in the transactions of the country is such, that when 
frdfe dwtrust, at any time, these deposits arc w’^ith- 
held^dj* ^withdrawn from the bankers, the mercantile 
,b|Wy la convuUted throughout. 

Wa How come if the second division of credit, ritcuiation 
cti’bjudatad the documents of the first oM’ubiiic 

#hic^ negotiable obllgatibna of 

^^arriment, ks EatcfidlbOr Bills, Navy Bills, &c. and 
wliole pi\ thr public funds, constituting wbqk ia 
tero)^ the Credit of State. 

&' compeited tfifcyfeUt .sv 

Its price rises according to ihe by 
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that meant it b envied to lahatcver share 

it may require of the supply*’ lliis U not the case 
with, the credit circulated by transfers of capital 
upon loan ; the price, or attpnlatad rent of which, 
cannot, whatever may be the demand, rise beyond 
a prescribed limit, U has the effect, in ih^e dr- 
cumUanceSi to force the (^tal applicable to Wa 
part of the circulation tho empioylttent df 

4he others so that tbd ioo^temency proddoad by 
an interruption to oirctdafUrni from a dimidutioa of 
the generd ^pital, falls entirely tmon the drcola« 
tion of bill credit^ the supply fpr the circhktioQ of 
the credit trantsferable by side b^ing kep^ fdll, at 
Gxpence of ttmt applicable to the oirculatiOn of cre< 
dit transferable by loan. 

In consequence, all additions made to this national 
. dObt have an effect to operate against the cireuhi* 
tion of the credit founded upon mils ; for every new 
loan not only takes a large sum permanently from 
the fund of circulation, but adds a proportion of 
the newly contracted debt to tlic stun to be cfreulot- 
ed ; the consequence of which is a fall in the mar- 
ket value of these securities, according to the change 
which has taken place upon the two funds. But 
this diminution of the means of circulation does not 
interrupt the circulation of government obligations, 
which continue to comnuiud a supply of capital, by 
accommodaring their price to the state of the mar- 
keit under every pressure of circumstances. But 
when they happen to be in this state, tlieir circula- 
tion enters into competition with government itself 
in its biddings for capital for new loans. For tiie 
«|»rice they bear at the time fixes the terms upon 
which the minister *is enabled to make his bargain 
with the money lenders. 

When government goes on for a length of time in 
a course of borrowing, there is a progressive depre- 
ciation of the value of these securities, in the exact 
degree in w)nph the loans take from the amount of 
the qirculatmg capital, and add to the sum of credit 
to be circulated. This was strongkf Evinced in ihe 
fall of the price.of stocks in the wly period of die 
war of nottrithstanding tbe inffuence at the 
time of an unprecedented accession of new capital, 
proceeding from die greatest flow of commercial 
prosperity which the qouniry had ever eicperienced. 

Tpe transforaWeebaces of public stodk companies, 
from beiiig opoasionally a means of temporaiy in- 
vestment Of capital, have by some been ^toridered 
as forming a part of the circulating creolt of the 
country, This is not the case. Tbe Stocks of these 
dompanies form a part of the ordinary circulating 
papital i of consequence, the transfers of their shares 
are cot operations of credit, bet exchanges of ca- 
, the buying and selling parties. The 

o( the premJi^nis, however, paid in die pur 
dlls Ascription of stocky which, Jbhough 
die form an ibnoediate part of 

the price, mey tie wrijr considered a circulation of 
creAb apd ,ro be 04^0 tojhe aippimt of tbe circa- 
latihg jcn^t of tfap oeonu^, '' Tbe mod», of cirou 
latiim^this erpAi 

pub^fogids^ and Ita loarket Vafoye n 
with the general abundahce oVseareft;, 
circulation, when capimt is scarce, immediately in< 
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witli ihe circulation of credit bjf rimple boi^ Cvskt 
rowing. ^ H 

We have now examined wtiat Wsdit is &i^ sim- 
pie stale ; what is meant by a cii^euj|atkm W^eredit ; mento/ 
and what are the means by whieh^eredit ill id^culat* 
ed; and it appooit, that credit, whether in aaio^e 
state, or in a circulsitiQtb ^om ca- 

pital lent, and never can exis^ or be circulated, to any 
extent, but by mcaasef, and in conjubetion with Oapf- 
tal. That there is no such thing as OiO vliweal ftibric of 
credit ; for wherever we 6nd credit exulting, we may 
rest asstired, that there exists with it a corresponding 
amount of capital. That credit being indupensable 
to the circulation and proper distribution pf capital, 
its unount will always correspond to the amount of 
the capital to be circulated. That the danger, sup- 
posed to ai*iaefooin credit, is aot in the extent, but 
m the disposal of it— not b the sum of it created or 
circulated; for the accumulated ctipital must and 
will seek employment in this way; but in the im- 
prudence with which Uie loans constituting it may 
be made, allowing tbe aq^al to get into hands that 
cannot replace it. That credit, in ks operation, is 
to be okeclced only by distrust, arresting for the 
time the circulation of capital ; but that this inter- 
ruption to credit never con he but of momentary du- 
ration ; fot the desire to keep capital in a productive 
state will quickly overcome tbe distrust, and credit 
be restored through the anxiety that capital should 
be einployed. ‘ (t.t.) 

CRIMES AND PUNISHMENTS, In theiVy- 
dgpadia a view has been given, from' Blackstone's 
C4mnmitarie5y of the general nature and objects of 
crimes and punishments; and we shall now briefly 
notice the present state of this branch of science ; re- 
serving some farther observations on the whole sub- 
ject, till we reach the article Punishment, 

Experience abundantly and very lamentably proves, 
tfaat a perfect code of laws, wbetlier civil or criminal, 
is a matter of marvellously slow grow^th. Criminal 
taw everywhere begbs, where, amongst savages, it 
continues and ends, with the pursuit and gratifica- 
tion of the passion ^ revenge. Injuries, or presum- 
ed injuries, are punished according to the will and 
power of foe injured. The first stop in civilisation 
'is, the union of those who can avenge themselves 
for thjb protection of those who Cannot, But, in 
some countries, ages elapse before* end in others it 
never happens, that any comprehensive view is ever 
attempt^ to be taken of tbe field of penal jurispru- 
dence, an enumeration and classification of offences 
l^en, and the punishments deemed best adapted to 
prevent their recurrence annexed to them. 

On tbe Continent, owing to a variety of causes, ProgreHe of 
bolder efibria have been made in penal Iwslation legis. 

tidt btHi atAIttiibtedlj, gaitrmf 4ecn from $w- 
cesafol t 1)Ut thia ve amjr yetijWflC to ny, tliat by 
such begblUpj^ h h the course is pursued 
tbr'tib,, formirtiou jfUnti code; and we 
can 'MlHtaiB no mm rate as these efibns 
hbwnbeeQ, lilj, iwpraa'iof thar people, for whose 
use 'dtey were m^.hos been greatly benefited by 
them. Of an aptbm^ it may be said, that they are 
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gr<>atly deficient in respect of humanity, smd^ the 
cdtabliehlpg H juat proportion betnreen crimps and 
panisht^ents ; and| moreover, lamentably erroneous 
m the nppluding cases unfit Tor pumubinont, and the 
excludii^ othei^ fit Cor punisItaieDt, still leaving a 
vast ^cretion to 4he judges ; but they have, how- 
ever, ta the extant of the surface which they have 
covered, rendered a kaoi^deilge of the penal law 
praciicabiet and given great {Scility to its improve* 
raent by the recordation of its provisions. 

In order that some notion may be formed of tlie 
{irogress of this science, we shall give, fiom one or 
two of the codes of criminal law now before usr a 
sample of their most prominent features. 

The famoua code collected under the auspices of 
Charles V., ind known under the name of Ca- 
roline*^ (Code Criminel de FSwpereur Ohorks K., 
Maeitriehtf 1779)) and which, we are told in the pre- 
face (p. viii.), ** is properly the coUeetioo and con- 
firmation of the laws which have been from time im- 
memorial in use in the tribunals in Germany,** is a 
very elaborate work on penal jurisprudence ; and par- 
ticularly, is extremely c^^ious and minute on the 
subject of torture, which was, at tliat time, deemed 
a higldy efficient and indfspensable instrument of 
( rimmal procedure. 

The code commences, very properly, in respect of 
airangement, witii the judicial establishment; Imt, 
after all, leaver* it indeterminate with respect to the 
manner in which it is to be composed, and omits to 
give any exact and precise definition of the rdative 
power of each of the several classes of individuals 
that enter into its formation. It appears clearly, 
tliat there were to be certain cstablislKid judges, and 
that to them were to add themselves all tiie nobles, 

etf qualiti de jvrjre^ et aseweurs not precisely 
fixing in what quality they are to act, or whether 
the decision was ultimately to rest with the jud^s, 
under the advice, simply, or under the control of 
tho^c other judges or assessors. Next follows, not, 
as ini^ht have been expected, an enumeration and 
definition of ofienccs, and of the punishment annex- 
ed to them, but a minute account of cases, consist- 
ing of forty-one articles, in which torture may be 
employed to extract a confession of guilt ; afterwards 
come several articles re<5pecting proof by witnesses, 
and then the distribution of ofiences, not as such, 
but by the punishment annexed to them. An out- 
line so entirely inconsistent with the true principles 
of criminal law, may be expected to be filled up wtili 
very little that k calculated to advance the ends of 
penal justice. 

In this code the torture, as has been already ob- 
served, is most exten^ivdy employed. By ar- 
ticle xli. p, it 16 provide^ that it shall be a suf- 
ficient ground for the applying torture, in order to 
produce confesskMi, m the instance of a man abused 
of incendtartsm^ wbtocHW, in other i elects, hjs con- 
duct shall be suspicidilt* It is xupon similar slight 
grounds throughout the code, that this most <|read- 


ful inffhrament la brought into action. In othei re- 
spects the code presents nothing ^markable ; it is 
extremely defective in the arrangemeat of offences, 
but oontSins some observations with regard to the 
indications of guilt from accompanying circumstan.. 
ces, tliat might not be found altogether useless a^ 
the present day. 

In the collection of edicts for the gorernment ot 
Goraita, * is the criminal code which, under the di- 
rection of Louis XV,^ whs nna dm ed for that coun- 
try. Aft^ enumerating the mffil prominent species 
of offeoces, such as treason, mu^^aer, theft, and ho- 
micide, and giving a view, very far short of a coiti- 
plete one, of the netd of criminal law, the framer of 
tlus code, in Title ix. (Vol. I. p. 24), has thfa article • 

In respect of all other crimes and offences which 
Are not mentioned above, we leave it to the prudence 
of the judges to condemn those who shdll be guilty 
of them, to the punishment fitting for them, accord- 
ing to the exigence and circumstances of the case ; 
not, however, allowing them the power of punishing 
with death, eitlier natural or civil, except in the 
cases above enumerated leaving them, however, 
a considerable latitude of power in the cases so un- 
provided for, that is, in the cases in which they were 
thus invested with despotic authority, namely, that of 
punishing by hard labour in the galties, either Tor 
a limited period or for life. 

In the above two instances, we have specimens 
of two pensl codes, formed at a comparatively 
early {leilod. Next follow examples of others of a 
much more modern date. The first was drawn up 
by the direction and under the sanction of the 
King ,of Bavaria, by M. Bexon, and was publish- 
ed by him in a large folio volume at Paris, in IfiOf. 
It professes to contain a complete system of crimi- 
nal jurisprudence, including punishments and police* 
Nothing, we think, can be moise obvious, than the 
ingredients of wliich a code of criminal law ought to 
consist. The object is to prevent the doing certain 
acts. The means of preventing their being done is, 
by declnring that their being done shall be attended 
With certain painful consequences, to be attached 
under certain prescribed forms,^ However mankind 
may differ as to what acts arc to* foe considered as of- 
fences, and what are the most effecbial punishments 
to be adopted for the prevention of them, the gene- 
ra) outline of the order we have just stated for pro- 
viding against them, appears to be so simple and 
clear, that it is matter of no small surprise to ob- 
serve tluit any oilier should be adopted. If a thing 
be meant to be jprevented, It ought surely to be stat- 
ed, and that in the most simple and intefiigible 
termSi what it is that is ko meant to be prevented, 
and, in like terms, the consequences that will ensue 
in oa^e the inhibition be infringed. 

Bcxod has, however, thought it expedient to 
purkue a different course. He begins with a sys- 
tem df poUce^ under the title of Legislation de la Sn- 
reivi itod then proceeds to state the several purposes 
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Crimes unil to wlilch this bmcb of administratjidai is apj^abJe. 
rumrii- i\^Q feature 6lf^ MStenj of police 

IS, that It sS to serve for the prevention ot otrenccs ; 
and thus we have, at the outset, the rules of a system 
of Administration employed fbr the preveutioh of cer- 
tain acts that yet remain to lie stat/od. In the sub- 
divisions of his tvnrk, an equal degree of confusion 
prevails. I'gke, for example, his principal heads, 
which' arc as follow : — generaux; 4. 
Des auteurs, des de^Tauteurh, ties 

lits et des crimed;' T w iJerpeihes en general, et do 
mode de leur execution, 4. De la recidive, de Tin- 
fluence de Tagc sur ie caractSre et la dar^e des 
peines. 6. De rautorW paternelle et de famille. 7- 
Du devoir des juges, dans ^application el la gradua- 
tion dcs peines, de circonstances excusantes, atte- 
nuantes, et aggravantes* 8. actions et de leur 
pr^cription. Des absens oq contuinacc, et de la 
prescription dcs condemnations* 10. Dcs frais des 
prooes crtmiuels, et des dommages interet. 11. 
De la grace. 14. De Jn diminution de la dur£‘e des 
peines, pendant leur cours, ou de la remission quo 1e 
coupabie pent obtenir par son travail et son repontlr. 
13. De la rehabilitation/'— -The disposition thus made 
of the matter of this part of the work in question is 
neither clear nor convenient. Crimes, punishments, 
tribunals, and procedure are mixed t< gethcr, insU ad 
of being kept separate and distinct as they ought 
to be. 

With regard to the penal code itself, he has adopt- 
ed die old principle of division, and 1ms classed of- 
fences under the several heads of, 1 . Crimes against 
the public* 2 Crimes against persons. 3. Crimes 
a|^nst things. But what is now in his work, is the 
distribution of these several species of ofi'onges into 
tllree distinct classes, according to their supposed 
delinquency, and which he has ctenominated, 1. 

Contraventions e» fautes.^’ jg. “ Debts.’* 3. 

Crimes.’* This is obviously an extremely unna- 
tural and iiiap!}> 08 ite system of division, as it sup- 
poses dmt each class of ofFencos is susceptible of 
only three stages of aggnivation or cxtvM'.uation ; 
while, In fact, the same act is capable of varying, 
and Oontmuaily does vary, ami that by extremely 
minute steps, throu^out ail the grmiations of guilt. 
Penal Code M. Bexon’fi work was follow'd! by the French pe- 
of France, nal code, whicih was decreed the 12th February 
1610, and promulgated the 22d of the same' month, 
and DOW forma the criminal code of France* The 
whole of the penal code ihfclf, including punish- 
ments, is comprised in IH moderately >8v.o 

pages. It be|;in8 by declaring, that a violation of 
Che tew, cognizable by the police, is a contravene 
tidiH $ that a violation of the law that is visited by a 
correctional punishment, is an ojf 'encc ; and that a 
vidbdiion of the tew, that is visited by an afflictive 
«l>d ihAunoUS punishment, is a crime. The several 
jimiuriiments employed are then ^n|me- 
rad^ and De^ 2* Hard labour lor^ife. 

S. 4. Hard labour for limited pc- 

riods.^ 5- Ctatcm (analogous to 

the pilidiy)^ 7* Bitaiwoieiit. 8» Civil degradation* 
9* dttri% a limited in a bouse 

ofairree^Oii* ^pe timporaty, of cer- 
tain cjvU ; 11. I^ridng; sa^^^ tbi^ 


party injured. To those are added, in the.qases spe- frxmes and 
cidi^-^the draw Ihg a ball, to attache, to the Punteh- 
feet ;' imprinting on the right shpuldet!^ by ^eaus of 
a red-hot iron, certain letters; bh llte car- ^ 

can, ^viog, above theif heads affixed a liking in ^ 
large aqd legible characters, hieot^kniig the hame 
of the patient, his profession, residence, ptmisliimeut, 
and the occasion Of it. Some of the punishments 
are also atteiided with ^rtaip i^vil diWbiiiticS, of 
which some are lempdrary, ofne«8 perpetual. With 
regard to faffeiture, which figures to so great ah ex- 
tent in our own penal code, it Is declared not to at- 
tach in apy case as the necessary consequence of 
conviction, but to have place only when expressly 
pronounced to be a part of the punishment, and the 
instances in which it is used are comparatively k'vr ; 
and oven when employed, the forfeited property re- 
mains liable to all just incumbrances; qnd to the ob- 
ligation of furnishing to the children, or other de- 
scendants, a half of such ))art of their portion, as 
they could not have been deprived of by their la- 
ther. > 

Offences arc then divide^ into two classes. I. Of- 
fences affecting tlie public. 11. Oflences affecting 
individuals. Under the first class, the principal of- 
fences that are compri/ed are, Offences against the 
exterior and interior of the state, levying war, coun- 
terfeiting the coin, and malversation on the part of 
public functionaries, ecclesiastical and civil. Under 
the Second head, Offences alVecting particular as- 
signable persons, such us murder and other personal 
injuries, perjury, and offences against property, 

Ttie manner in whicli the matter in this work i» 
disposed, though not free from olijection, indicates 
a Vdst progress in the science of penal legislation, 
both as it regards the humanity di'-played in the ca- 
talogue of punishments, and the comparative lenity 
with which they arc applied. There arc some, Innv- 
ever, in respect of w^hich it would have been desir- 
able to have found them exieiii^ivcly employed ; 
purtjcularly the rtntruif which is applied to a very 
Wide cla«s of oflences; aiul us to \sliieii it is remav-k- 
ablc, that so nearly about the same period as that at 
which it figures , so exti'osivt ly in tins penal code, 
the Use of it ihoulci have altogellier, wiiii the excep- 
tion of the r&su of perjury, been abolished in Eng- 
land. 

In examining this code, it is iuqiossible not to be 
struck ivith the undignified light in which the judges 
and officers of justice are placed; and the small va- 
lue that is set on their integrity and honour, as qua- 
lities calculated to deter them from the violation ol' 
their duties. In the section relating to the admini- 
fetrative and judicial authority, it is declared that, 
w'hcnever any judge shall, after it has been notified 
to him that a cause has been removed before a su- 
perior tribanah proceed to pronounce judgment not- 
withstaudUig,!^ liihall be punished by a fine of not 
less than 16 tVaDOs, nor greater than 150 francs; so 
again, whelrever any judge sh^l enter the house of 
» citiaien, cases in which shall not have 

invested him with miibority so td^, Or in a manner 
not prescribed by tlte te^, be shall be punished by 
afine # tlot less Itian Ifi frabes, nor greater than 
400 francs; and there are several other cases in 

''/• 4 ' 



Crimes and whicl) the mIsconduct of judges renders them subject 
runish- tQ penalties in amount. To say the leak of 

it, the policy setting a price in money upon 

infractfena of ministerial duty, is extremeljr ques- 
tionable. ‘ In son^ caohs it may exceed, l)ht in most 
wijl probably ittfr ^ort pf the iniaehieft and Jt tends 
to produce a faabfif of laxi^ln the exercise of the 
judicial functions, and to dimimsh the cQOfidence <a£ 
the people iu their administradon^ For other 
COSOS of malversation on the part of a person exer- 
cising the jueficiarfunettons, the punishment is sus- 
pension, foltovred by such other penal visitation as 
the nature, of the case may require. 

ivogrrss of From the time of, the Emperor Cliarles V. to the 
period of the promulgation of the French . criminal 
code, a vast progress haa undoubtedly been made 
on the Continent, on the subject of penal legisla- 
tion ; but notwithstanding the examples tiiat have 
thus been set us abroad, the British legislature has 
shown no disposition to collcet into one body of 
criminul jurisprudence the scattered fragments of 
Jaw which now constitute the penal system of 
this countiy. It is reported, indeed, to have -beep 
said by Mr Wilberforce, in his place in the House 
of Coininons, “ 1'hut he well remembered that a 
great and lamented public character (Mr Pitt), at an 
early period of his life, had intended to iiave a di^eat 
made of the whole of our criminal code, with a view 
of lessening in a great degree the number of capital 
punishinetUs which it contained, and the objections 
to which it was impossible to confute.** ^ It is im- 
possible sufficiently to lament that the intention thus 
said to have been forvned was never carried into ex- 
ecution. Hud the plan been attempted by Mr Pitt, 
little doubt can be entcrlained but that the objec- 
tions whicli are now fJound to exist to the making 
tiven the most minute change in the criminal code, 
would have wholly vanished. 

The greatest authorities, both dead and living, 
might be quoted in support of the necessity of a re 
formation in our system of ci iminal jurLsjjruilencc; but 
none appears entitled to more weight than that of Sir 
William Blackstonc, who bus expressed himself very 
decidedly iii favour of a revihion of our pcjml code. 
(ConimenLaricfi, B. IV. CIj. I.) Thut he did in fact en- 
tertain, or at Jeusl that he had very sulliei. nt r(\ison 
for entertaining this opinion, up to the time ot his 
death, we Inid, till lately, no reason to doubt. The 
contrary, however, is now stated to be tlm case, 
and that on no less an authority than that of the 
present Lord Chancellor. In tlie debate thut. took 
place ip the House of I^ords, May S4, 1811, on 
the subject of Sir Samuel RomilJy’s bills for repeal- 
ing the capital punishments annexed to oifences 
of stealing in dsveliing-houses aiKl shops ; — stealing 
on navigable canals, and in blepching'grqunds, in 
Great Britain and Irehni^^tha.Ghancellor is repre- 
sented to have spokem ConsicU^rable 

stress has, indeed, been Uid ority qf Judge 

Blackstone, as adverse to systeni. But 


I thiui^ hji^ opmuHpi on t|iis subject, as contajned iii Crimes and 
his Co^mcjdfones, are to ^ regarded as the o&priM Punish- 
of an rather lhan Sktipll-informed mind, .ft 

should remeoahered, that the work wps written 
at a period whed experience and observation had 
nqt matured, this judgment. I have, however, reason 
to believe, that aflpr he hqd learned tdiuten to those 
great teachers ip pqjilj ca feacience, liis opinions un- 
derwent a conatder(dileij|H|^ ; and that, in the lat- 
ter part of hia^ life, he wFtlie wisdom of theprin- 
ciples by oqr criminu] code is at present re- 

gulated. rr (Montague’s Collect ion of Opihiomn 
Vol. III. p. S79*) Now,^ the sum of what is to be col- 
lected irom Sir William Blackstone’s Cofn^mnUtries up- 
on this subject is, that offences and punishment ought 
to be proportioned to each otJter by the Icgibluture; 
and that capital pumshmunts ought neither to be ap- 
{mtnted for, nor indicted in, the cose of' light offen- 
ces. He says, (B. IV, Ch 1.), It is a melancholy 
tratlu ^hat among the variety of actions wliiqh men 
are daily liable to conimit, no le.<s than one hundred 
and nixly have been declared, by act of Parliament, 
to be felonies, without benefit of clergy ; or, in other 
words, to be worthy of instant death. So dreadjid 
a listt instead of diminishing, increases the number of 
offenders f If, then. Sir MMliam Blacksione really 
did, as is stated, change hLs opinion upon this sub- 
ject, he must iiave come to the conclusion, that ca- 
pital punishments, if provided for oilences, whether 
inflicted or not, for such is represented as bring the 
genius of the English i rimiuiil code, diminlsii rather 
than increase the nuuibur of offenders. But that the 
learned Judge ever did arrive atany such conclusion, 
notwithstanding what has been so confidently said^, 
we have tiu' strongest poi»sil)le reason for doubting ; 
we have, indeed, his own evidence that he did 
for we c annot bring ourselves tos^be guilty of so 
a reproacl) to the memory of this learned and emi- 
nent man, as, for a moment, to supposef.tbat on so 
important a point, involving the welfare of the whole 
community, he could have suffered his Conifmentaries 
to have been handed dowm, in their present state, to 
po!»tcrity, without taking pains to leave some indis- 
putable record of the cliange thit his ojpinions had 
undergone : he would not have left mankind in any 
siu i) diJcinma, as that of having to choose between 
lius own holemnly recorded, and deliberate judgment, 
und the iusi auction of an jdieged renuiioiation ofthat 
judgment. . o* 

Jlut, however, witli regard to tliis point, the fact 
may Jiaye been, we much more ipehned to n- 
dopt Judge Blackstonc^s opinion soppoffted by ve»- 
sons, than we are his opinion unsupported shy aoy 
reasons ; confirmed as his early notions have been, 
ill our estimation, by the testimony of all subsequent 
cxperienico* . < 

One,>thing, nt least, Is quite clear, that whatever 
opinion ''may be ^ eoterfaimid .respecting the most, 
effective system of pin^ JaF^ the systero^iiaiqjtht'to 
be rendered perfeGtIy unifiarm, and that fer qffencea 
equal in resf^ct of enormity*^ punishments equal. ijp 


* OpinioW^on the Punishment of Deaths sclecffla by Basil Montague, Yffl. IL p* Ifih 
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Ct^knd respeet of degree to be (!|i^ointe^ Ibat in sein^oee. 


the penal code of <11118 country, no sucli uniformity 
^ exi8t«{ but that, on tbe contrary, for oircncea essen- 
tially difibring io degree, the same punishments are 
provided, tlie alightest investigation of our system 
of criminal Judicature is suiEoient to shosr. To steal 
a sheep, steal to4hc amotint of five shjBiiigs pri- 
vately in a shop, — or tojfiomdit tlie most atrocious 
inur&r, are all;, at liiiiiWMIii dkt as the amount of 
the piimshmcnt is to b#Cmaidereid as a tost (and 
for this purpose, there is no other criterion regarded 
by the ^glisli law), as offences equal in tteir degree 
of enormity. 

It is iiqpossiblc, then, that every one, independent 
of feelings of humanity, who has a due regard for 
his own personal security, and that of his reputation 
and property, must not desibe to see a thorough re- 
fbrmalion mode in a branctr of law thus imperfect 
and ill adopted to its professed ends. Let us see 
what are the materials of wJiieh we are in possession 
ibr this purpose. 

With regard to the formation of a penal code, 
meaning the declaring what acts ought to be regard- 
ed as offences,— 4he reasons a^hy they ought to to so 
regarded,— the giving a concise and intelligible de- 
scription of.tliem, and placing them in a clear and per- 
spicuous order,— we have, in Mr Bentham’s Traiics 
de Legislation Civile vl PinaUi not, indeed, a penal 
code completed and perfected in all its parts, bUt all 
the ineCruciions that are requisite for the ferming one, 
and wliidi, to be adapted to use, will require merely 
the ^ubordmate talent of filling up the outline that 
he has prepared. Previously to his time, Montes- 
, 'quiou, FiJaagieri, Beccaria, and others, but particu- 
larly Beeearia, had tlirown most important lights up- 
this branch of science ; but it is Mr Benthain 
; ^imonc who has travelled over the whole fieJil of legis- 
lation,— who has shown the intimate connection that 
exists betVSeen all its several parts, and particularly 
Ibo nmtual dependrnce and relation of the civil 
and p^psal codes, and the impossibility of framing 
witlicr of these portions of law without having pre- 
viously taken a comprehensive survey of the whole. 
For the details, we must refer to the work itself. All 
that we pim aUow space for boro is, ^merely to give 
an 4>utHfie, and a short specimen of fee principle of 
divMon pumiod by the author. 

IliMHSet {Ttaim de Legislation^ Tom. L p. 172.) 
he into four classes : 

1. Private offisnees. S. Self-regarding odbnces. 
Z* Semi*pnblic offisnees. a^jjfl^blic ofienoes. Un- 
diik these four general heads, and the combination 
0^4 them, all offences may classed and arran- 
ged. 

r offences. If an individual suffers from an 

limee, it must be either immediately in his person, 
nr'reiativoly, in'^'respecl to exterior objects.. Exte- 
rn objeott, are either things or persons ; ^ fngs in 
vfiMMh m has a i persons^ to whose services 

he tiffell a right. Toe right to services of certain 
persons constitutes the fictitious cntit;|r of condition 
in life. He has siso an expectation od' obtaining and 
preserving th^ gopd will, depending his ho- 
nour or repufotion. Beputation is therefore a ttgp- 
ties of valuable property, giving a tide to gratul^s 


seb^oes. It is evident, tb^^rthat a man cha suffer Cnrors aad 
onl^in so far as he is affected intone er od^of ^unisii- 
tbese points, which gives the of of- v 

fences. 1. Offences against the person, g. 'Against 
the properly. ^ fi. 'Against the reputation, and against 
the oonditioB bi life. 

I. Ofiences against foe person'^are comprised un- 
der the following heads : 1. Simple corporal injuries. 

2. Irreparable corporal injuries. 3. Simple mental 
injuries. 4. Wrongful restraint. 5. Compulsion. 

6. Banishment. 7- Confinement. 8. Imprisonment* 

9. Homicide. 

II. Offences against the honour or reputation. 

1. Defamation. 2. Insulting language. 3. Usurpa- 
tion of another's reputation. 4. Interception of an- 
other's reputation. 

III. Offences against the person and honour. 1. 

Personal insults. 2. Threats. 3. Seduction. 4. Se- 
duction by threats. 5. Rape. 

IV. Offences against property. 1. Wrongful with- 
holding of property. 2. Interception of property. 

3. Divestment of property. 4. Usurpation of pro- 
perty. 5. Wrongful investment of property, (i. 
K^on-reddition of services, 7* Waste of property. 

8. Illegal detention of property. 9. Withholding the 
cryaymentof property. 10. Wrongful occupation of 
property. 11. Theft. 12. Fraudulent acquisition, 
namely, under false pretences. 13. Clandestine de- 
tention. 14. Extortion. 15. Insolvency. 

For the manner in which these divisions are pursued, 
we must refer foe inquisitive reader to this valuable 
work. This portion is followed by a view of the dis- 
tribution of the parts of a penal code. Its titles arc 
either general or particular, Gcacral titles are those 
under which aie placed matters that belong in com- 
mon to a great number of particular titles. The ca- 
talogue of general titles is as follows: 1. Persons 
under the authority of the law. 2. Means of justi- 
fication, 3. Causes of aggravation. 4. Causes of 
extenuation. 5. Causes of exemption, (j. Compen- 
sation, or other satisfaction to be given to the party 
injured. 7* J^unisliments. 8. Of offences, principal 
and accessory. 9. Co-delinquents. 10. Violation 
of confidence. 11* Fraud. 12. Offences, positive 
and negative. 

As to particular titles, they are oil cast aUcr the 
same mould. If the first is known, all the others 
are known. Here follows an example : — Title I. 

Simple corporal injury. — Section 1. Text. Simple 
corporal injury is, where, without lawful cause, an 
individual occasions, or contributes to occasion to 
another, pain or uneasiness, without its being fol- 
lowed by any bodily injury. - 

To each of the clauses, requiring expomon on 
this definition of the offence, are appended notes, 
cither referring to the general titles, or giving the 
requisite exjplanation, as the case may require. 

-By thui^^ltMifying offences in a clear and natural 
Bianner, awi placing under eaoh head of ofibnee the 
punjafament annex^ to it, ^a correct and complete 
view may, with the ufiittost possible facility, be taken 
of the whole, and of every par^ of the body of penal 
law. llecollection of its provisions is thus aided, 
and the difficulties of promulgation reduced to their 
smallest possibfo amount* ' ^ 



Crimes and 'W’e are extretnely glad to hear that-these enljght- 
Puniah- gjjpj views, on the subject of criminal legislation, are 
the way of rfeceiving a pvaotfeal application in 
Geneva. The dtitens pFthat fepablic have appointed 
a conitnission, of >t»ich Mr l^mont, the e^tor of 
Mr Bentham’s w^k, is a member, for drawing up 
a code of crimmal law, whidi, when completed, 
will be laid before the legislature for its sanction. 
Considerable progresdl^ has, we understand, been 
mad ' in this most important work ; and if the labours 
of tb commission should be approved of by the de- 
legating bodies, we may expect to sec a systan of 
criminal jurisprudence, formed upon Mr Bentham*s 
principles, in operation in the course of the ensuing 
year. We regret that the experiment should be des- 
tined to be tried upon so narrow n scale, and where 
many parts of a penal code, indispensable in a more 
extended community, will find no applieatlor. ; but 
wc cannot sufficiently applaud the perseverance and 
admirable skill that must necessarily have been dis- 
played by Mr Dumont, in expoui^ing the advan- 
tages of Mr Bentham’s system, in order to have 
introduced the consideration of so large a relbrm, 
as that of the adoption of an entirely new penal 
code* 

Although no attempt has been made in this coun- 
try to substitute to the existing criminal law an en- 
tirely new code, or rather, which is all that is re- 
quired, with some considerable modifications, to 
collect the scattered fragments of our criminal law 
into one proj)erly arrangrd body, and to apply to 
thorn the sanction of the logislnture, yet the subject 
of pimal jurisprudence has lately undergone con- 
siderable discussion in both Houses of Parliament. 
Very Soon after he had obtained a seat in the legis- 
lature, Sir Samuel Komilly brought in a series of 
bill^, the object of which was to mitigate, in certain 
spccilied caffes, the severity of the penal law, by Sub- 
stituting for tlio punishment of death, transportation 
for life or for limited periods. The first bill which he 
brought in, and which afterwards passed into a law 
(4f^ih Geo. III. c. 129.), was tor repealing so much of 
the statute of the 8th of Elizabeth us takes away the 
benefit of clergy from persons steal ing.privily frjilfai* 
the person. This was followed by billi^ to repeal 
acts having the effect of inflicting the of 

death for stealing to the amount of 51. (in^aitely in 
a shop, * for stealing to the value rf 408. in a dwell- 
ing-house, for stealing to the amount of 408. on navi- 
gable rivers, and for stealing fruiu bleaching-grounds 
both in England and Ireland. Of these bills the 
two last only have been adopted by the legislature , 
the real, after passing the House of Commons, have 
been lost in the House of Lords. The principle 
upon which the above alterations were proposed, 
was in each instance the same, that of rendering 
punishments more certain, and thus offence less fre- 
quent, by removing the obstacle to tlie prosecution 
of criminals, which the severity of the penal laws 
occasioned. And the question throughout the duu 


cussions to these bills gave occasion, was Crimes and 

simply thiij, ydiether a severe punishment, never or 
scarcely evfcr inflicted, and which, in numerous in- 
stances, ww indisputably proved to have had the Ctoimrty. 
effect af> giving absolute impunity to delinquents, ' 

was, by the terror that it was alleged to excite* 
preferable to a less severe but uniforniiy inflicted 
puniidiraent; and so obyim^y adapted, in respect of 
its amount, to the magd|Pe of the crime, that the 
most humane aod oonsoiemious would feel it a duty, 
instead of a reproach, to lend u zealous and active 
assistanejs^ the giving effiset to it. We forbear for 
the present enieriiig into the arguments that were 
employed on this occasion, reserving what we have 
farther to say, to the article on Punish mekt, where 
we propose entering more fully into the whole sub- 
ject. In the mean time, we cannot but entertain 
vary confident expectations^ that the reforms which Sir 
Samuel Romilly has projected will ultimately prevail. 

The apparent success that he has luthcrto obtained 
has not indeed been greatly encouraging. But from 
all that wc can learn, we are convinced that his high 
character, and the sound, discreet, practical, and 
intelligible views that he has . connected with the 
subject, have obtained for it a much larger por- 
tion of the public attention than it has ever hither- 
to been rts fate to experience. Almost down to the 
present period, uumkind appear to have thought that 
penal law was a matter that concerned only lawyers 
and criminals ; that lawyers alone could understand 
it, and that criminals arc the only persons iivtcrcsted 
in the state of it. Different notions appear to be 
noir, however, rapidly and extensively spreading, and 
principally, wc believe, from the discussions to which 
Sir Samuel Homilly 's bills have given rise. Every 
reflecting man is struck with the weakness of those 
reasonings, upon tho faith of winch ii was that tlireift 
of the above bills were rejected, — reasonings which 
involve the contradictory proposition, that the appre- 
hension of the punisliment of deatli operates us a 
preventative of certain crimes, though tlie returns 
slmw tliasiit has never been inflicted on the crimes 
in question. (u. u.) 

CROMARTY, one of the nortliern counties of siuiatioii. 
Scotland, comprehends what is called the Old Shii e, 
situate between the Frith of Cromarty on the north, 
and the Moray Frith on the south, containing about 
eiglitceu square miles; and also a number of detach- 
ed tracts scattered throughout the extensive county 
of Ross, annexed to Cromarty in \G%C) and I698, by 
which it has been enlarged to 344^ square miles, or Extent. 
220,586 English acres : the largest of these lies on 
the western coast, at a distance of 50 miles from 
the Old Shire, and the whole belonged to George 
Viscount Tarbat, afterwards Earl of Cromarty, by ^ 

whose jfifiuence the acts of annexation were ^ 

procured. TJie valued rent is L. 12,897i fis. 2d. Vuliifd and 
Scots, and the real rent in 1811 waa, for the lands, 

L. 10,860, 2s. 8d. and for the houses L. 480 Sterling; 
being, with the exception of Orkney and bhetlond, 


* 12. Anne, St. i. c. 7. For this offence, for the fiv ears ending in 18ll, there bad been 598 com 
mitments, of whom 1^ were tried, 20 convicted, and no e executed. 
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Cromarty the leaft productive of lAnd revenue of any Scots 
county. The surface is much varied; the western 
parts arc barren and mountainous, button the sea 
Lirf; -c coai»t, on the east, there are some very fertile spots 
which produce wheat, and all the other crops culti« 
vrtted in Britain. About an eighth part of the whole 
is fit for tillage, and the best lands have a northern 
i liuiati'. exposure. The climate is g^oist, particularly so in 
the western districts. Cjl^bg three-fourths of the 
year, the wind blows from* between the south-west 
and north west; the lieaviest ruins proceeding from 
the southward of west. The most severe snow storms 
arc from the north-east. The average annual tem- 
perature is about 4()^' of Falirenheit. 
j'uwn of Cromarty, the chief town, has one of tlie most 
roiiui*.’ capacious harbours in the kingdom, well 

adapted, from its situation, to become the depot of 
trade in the norliiern part of Britain, and a place of 
resort for the royal navy when in the northern and 
eastern seas. A pier was lately built, to which Cio- 
vernuient contributed L. 7000. The principal ma- 
n\ifactnre is hcMipcui bagging, valued at L. 25,000. 
TIure is als ) an establisnment for some brUiiches 
of tbo woollen jnanufacluiv, and an extensive brew- 
ery, 

t/aiiuiiy 'I’he Old Shire, cr Sheriffdom of Cromarty, insig- 
nificant as it was. both in extent and value, is of 
great antiquity. According in Dairy mple, the Cr- 
quharts were hcivditcrv .Sheriffs of Cromarty in the 
time of Iwdward i. i'he uhoje Cf»unty, and the 
much more extensive county o(‘ Ross, through which 
it is intersp^Tsed, are new ii.uh'r the jurisdiction of 
one sherdr, who lias two substitutes that hold their 
courts on (he mainhind, and a third in the Island of 
Lewis, politically attached to this district. The 
shires of Cronmrly and Nairn elect n member of 
tlie House of Commons alternately. The towm of 
Cronuirly w'ua a royal borough before the Union, 
but the magistrates hciiig unable to pay their repre- 
senUtivc, petitioned to be relieved from sending 
one. The county also must have been distressed 
by the payment of whut w'as then thought a heavy 
burden. To induce a gentleman to become its mem- 
ber on one occasion, it w'us necesstivy that the prin- 
cipal prt)[)rmtor should become surely for his pay- 
ment, and the engagomont not having been fulhlicd, 
a considerable estate w-as conveyed to him for his 
ilHleiunific,ation. Tho Gaelic language was intro- 
duced livre only within these U) years, 

Tlie county of Cromarty is so much blended witli 
that of Boss, and so similar to it in every respect, 
that it becomes necessary to refer for a more parti- 
cular account of it lu the article llo.'»s-siuufi. The 
population will uUo be slated under that article, 
thuro being only one entire parish in tins coimty^and 
eleven more shared between it and Koss-shire. (a.) 

CRYQWlOHUS, u name given by Dr Wollaston 
to an insuument of his iiweiuion, which Verves to 
illustr^iite the theory of hout. It is described by 
him i» tho Philosophical Transactions^ 1813, p. 
71. The ibrm of this instruineujt may be readily 
eanocivoJ tylUiout a Hgurc. It is a glass tube, 
bent into the, of the Greek letter IT, with 
11 ball of glass, D a&d E, at tlie end of each leg; #he 
liori^ohtal part of the tube is one or two feet long, 
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the legs are two inches in length each ; the diameter Cryaphorui 
of each of the hollow glass balls is one inch. The II 
ball D is half filled with water ; if it contained more, 
the water in freezing would buist it. A vacuum is 
produced in the tube and ball E, by boiling the water 
in the ball D, whilst the capillary aperture in the ball 
E, through which the steam is issmng, is held in the 
flame of a lamp till the steam becomes weak enough 
to allow the melted glass to collapse and seal up the 
capillary aperture. When the apparatus is now al- 
lowed to cool, the ball D will be half full of water, 
and the ball E, and the rest'of the cavity of the ap- 
paratus, will contain transparent w^atery vapour. In 
this state of tilings, if the ball E is plac ed in a freez- 
ing mixture of salt and snow, the watt r in the ball 
D will be speedily liozeii. although distant from the 
freezing mixture all the length ol‘ the horizontal gla.-s 
tube. 'Lhc cold of the freezing mixture produces 
this effect by condensing the aqueous vapour in the 
ball E, and thereby producing u vacuum in the part 
not occupied by the w’atc'r ; thus taking off tlie pres- 
sure fiom the water in D, so as to allow unothcr 
portion of that water to assume the state of vapour, 
a change of form attendLd with a reductitm oj‘ heat 
to the latent state, or a production of cold. That 
sensible cold accompanies tlu‘ passage of a liquid to 
the state of vapour, may be seen by s\vin;4mg a thcr- 
inomctc^’ tit the end of a suing, ilie bulb having 
been previuu.sly wetted with suiphiiric elher; the 
nipid evoporation of the ether, aceeierau d Ijy ih' re- 
newal of air, causes the mercury in tho tin. rinonu ter 
to contract considerably, and to sink to the volume 
it has at the freezing of water, or low er. 

The phenomenon exhibited by ihe eryophorus, is 
of tlie same nature as that produced by means of the 
air-pump in Professor Leslie’s experiment, where 
concentrated sulphuric acid, dry basaltic porj)hyry in 
a state of powder, or some other body that luis a si- 
milar faculty of absorbing vapour, is placed under 
the receiver of an air-pumj). A saucer ol' water is 
placed under the same receiver ; w hen water alone 
is relieved from the pres&ure of the atmosphere by 
pumping out the air from the receiver, a ])Ortion of 
the water becomes vapour, but this vapour jircsscs 
on the water and prevents the discngiigi ment of 
more vtqmur, so that, although cold is produced, it 
is not sufficient to freeze the water; but when water 
and an absorbent subst.ince are placed in the re- 
ceiver, the absorbent substance serves the purpose 
of taking up the vapour and removing the pressure 
from the water, so as to alloiv another portion of 
water to be changed into vapour, and consequently 
more cold to be produced ; so that at last, after the 
pump lias been wrought for some time, tJie water in 
the saucer frei zes. 

The saine effect of freezing a small portion of 
water, would be produced if the water could be 
placed in a vacuum of a great extent, so that the va- 
pour from the water, having room to expand, a suffi- 
cient quantify of water would be cliangcd into va- 
pour, and u sufficienr quantity of heat thereby ab- 
sorbed to change the^’atcr inU) ice. (y.) 

CUMBERLAND, a county in England, at its c,i^int 
north-west extremity, situate betwen 6' and 
7i' north latitude, and 2’^ 13' and 3*’ ;J0' west lou- 
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l umber- gitude, Is bounded on the north by Scotland and the 
Solway Frith; on the oust, by Northumberland and 
Durham ; on the south by Westitioreland and Lan- 
cashire ; and on the west, for about 67 miles, by the 
Irish sea^ It is, at a tnediura, about 30 miles long 
and .‘JO broad, within a bounding line of 2*524 miles, 
Kxiuit. and contains i. '516 square miles, or 070,240 acres, of 
which the mountainous district comprises more than 
a third, the old inclosures about a halF, and the takes 
and waters 8000 acres ; the rcmaiiuler being either 
connnons capable of improvement, or lands recently 
inclosed. Tlie principal divisions are called wards, 
a t(‘rrn synonymous witli hundreds in other counties, 
of which there are five, namely, Cumberland, Esk- 
dale, Lcatli, Allerdale above l)erwent, and Aller- 
daie below Derwent. "I'he ward of Allerdale above 
Derwent is in the diocese ol Clicster, and all the 
others in that ol‘ Carlisle. The county contains 
one city, Carli.sle, 17 market-towns, and 112 parish- 
es. (Jiirlisle and Coelvcrmouth arc its only boroughs. 
Cinnbcrlajid presents every variety of surface. The 
south-west district is gtnerally mountainous, rugged, 
and sterile, yet containing several rich though inirrow 
vallics, w itli many line lakes, ishinds, rivers, cascades, 
and woodlands, wliieli. coaihincd or contrasted in 
the view uiiii the gigantic rocky masses around them, 
exhibit namy reinarLablo scenes of grandeur, deso- 
ion, ajid hciiuly. Skiddaw, Saddleback, Helvel- 
iiii, rising to the height ol more than 5000 feet, be- 
long to tin's ijuarter. The high(jst part of that im- 
mense ridge, t'n ined the British Appenincs, which, 
commencing in Derbyshire^ extends in u continued 
chain into tlie.Lothians, forms the eastern boundary; 
in wliich Crossfell, about 3400 feet high, surrounded 
with other lofty and b^irren emmenccs, retains the 
snow upon its summit nearly three-quarters of the 
year. J'he northern part of the county, what has 
been c.'dled the Vale of Cai lisle, is in general flat, 
and a trad low land, from two to four or five 
miles ifi hicadth, wiiids along the western shore. The 
i liinite necessarily corresponds with this variety of 
fiiU’I'ace ; in this, as in llie other western counties, 
rains ai e frcipient and copious, particularly in sum- 
mer, and olton also in autumn. Black peat earth 
is the most prevalent S(>il in i)‘e mountainous dis- 
tricts, and IS found, too, in the. moors and commons 
of the low grounds. About half the cultivated land 
consists ol’ dry loimis, excellently adapted to the 
growth of turnips, herhagej and all sorts of grain. 
Fertile clays occupy but a small portion, but clay, 
wet and sterile, forms tlie subsoil in many parts. 
ilivtT.'^. The principal rivers are the Eden, the Derwent, the 
Caldew, aiul the Esk. The Eden has its source m 
WestmoiLland, near the borders of Yorkshire, and, 
pursuing a north -ue.-terly course in its progress 
through Cumberland, passes Kirkoswald and Car- 
lisle, and falls into the Solway Frith, near Tlockcliffe 
Marsh, where it forms a fine estuary. The vale 
land on its banks ia for the most part very narrow ; 
ill some places the high grounds approach to the 
water’s edge. There aie several Baliiion-fisherics 011 
this river belonging to different proprietors. Tlie 
Derwent rises among the frightful crags at the liead 
of B'ji rowdale, in the south-west range of mountain.'!, 
wlience it is dashed from rock to rock, till it reaches 
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Derwint lake, Troni which it flows onivard through fumber- 
Bassenfhwaite water, and, after being joined by the bmd. 
Cocker, near Cockermoutli, falls into the sea, a little 
from Workington. The scenery along tlie whole of 
its course is singularly varied and interesting. The 
Caldew issues from tJie south-east side of Skiddaw, 
and joins the Eden near Carlisle, after a course of 
twenty-four miles, in which it gives motion to a num- 
ber of cotton and corn-mills. The vale through 
which it flows is very beautiful, and its banks are 
well wooded. The Esk enters Cumberland from 
Scotland at a place called the Mout, and, flowing in 
a westerly direction by Longtown, falls into the Sol- 
way Frith ; the Liddel, another Scotis-h river, which, 
in part of its course, .separates Cumberland from 
Scotland, having joined tlie Esk after it has passed 
into England. 

Landed property is much divided in tin's county, 
and the small estates are commonly occupied by their 
owners. Most of them are held under the lords of 
manors, by what is called cuatoynary le?iurr, which 
subjects them to the payment of fine.s aiul hcriots on 
alienation, and on the death of the lord or tenant, 
besides certain annual rents, and the performance of 
a variety of degrading and vexatious sci vices. Ac- 
cord'ng to the authors of the AoHcuUurnl Survey^ 
printed in 1794» about two-thirds of the county were 
held by this tenure, in parcels worth from L.l.'i to 
L.30 of yearly rent. On large estates, also, I he 
farms were in general rather small, few then reach- 
ing L.200 a-year, possessed on verbal contracts, or 
very short leases, and burdened, like Ihe small estates, 
with payments or services, over and above a money 
rent ; but leases for 14 or 21 years are now not mi- 
coninion. TJie live stock consists ol‘ horses of rather ] ,ivc stock, 
a small si7,o; cattle of tlie long-horned breed, with 
a few (lalloways, to which, of late, the improved 
short horns Imvu been added by a few great proprie- 
tors ; and sheep chiefly of the black-faccd heath va- 
riety. In a mountainous district, at the head of the 
Duddon and Esk nvers, there is a breed of sheep of 
a somewhat peculiar character, the ew'es and we- 
thers, and nniny of the rams being polled, their fa- 
ces and legs sjieckjed, and tlie wool finer than that 
of the heath breed. They belong to the jiropriotor 
of the lands, and have been farmed out with ihoni 
from time immemorial, to at a yearly Tent; and 
from tliis circumstance, it is said, have obtained the 
Diime of i/<frz/avc7i.v. There are a number of small 
dairies, at which butter and skiiii-niilk clieese is 
made ; the proiluce of each cow in butter is about 
two firkins of 56 lbs ; and the riuantity sent out of 
the county was computed, in 179 L to bring in up- 
ward.s of L. 30,000. All the common species of Oroj 
grain are cultivated, though in many instances wilh 
little attention to sjstcm, corn crops being often ta- 
ken for ficveral years in succession. Turnips and 
clovers do not yet enter into the rotation in m.iny 
parts of the county. Potatoes are extensively cul- 
tivated. 'I'hat excellent variety ol' oats, called the 
potatoc oar, is said to have been first discovered in 
Cumberland in 17bfl) from whence it has now spread 
over every part of the united kingdom. Among 
|lie farm implcmeiits, the single horse cart de- 
serves to be noticed, us being almost exclusively em- 
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CiMiibcr, ployed, and with groat a4viiSiag^^ al it h n6t only 
' by lar the most convenient and qbonomipal CidTriage 
lor the tiirmer, hut is much less injurious to the 
public ri>a<ih«, than the waggons and heavily loaded 
carts in other counties. The agriculture of this 
county has been greatly indebted to Mr Curwen of 
Workington, both lor the e 2 cample he hae given on 
his own farms, and for the spirit of inquiry and cx- 
ricnent which has been doused by means of the 
orkiiigton Society, of which he was the founder, 
yearly meetings at Workingtondiall are resorted 
to by agriculturists from .most parts of iliq kingdom. 
The conduct of his large dairy near Workington, and 
the object of it, are alike deserving of commenda- 
tion. 

Manufuc The principal manufactures of Cumberland are 
tur^jh. calicoes, corduroys, and other cotton fabrics, esta- 
blished at Dalston, Carlisle, Warwick-bridge, and a 
few other places. Cotton printing is carried on to 
some extent in Carlisle; the manufacture of sail- 
cloth and cordage at Woi'kington and Whitehaven; 
and checks and coarse linens in several of the market 
towns. In ibis, as in other thinly peopled and moun- 
tainous districts, domestic manufactures, such as 
woollen cloth, stockings, &c. supply a great part of 
the wants of the peasantry. The Seaton iron-works, 
on the banks of the Derwent, above Workington, a 
manufactory of coarse earthen- ware near Doarham, 
and paper mills in various parts of the county, with 
breweries, and a soap-work at Carlisle, comprise all 
the other manufacturing establishnieuts of any note 
in this county. 

JMincruKsoiid Cumberland abounds in minerals and fossils, from 
1 oMiils. which a great part of its wealth is drawn. The most 
valuable ore coal, black lead, lead, copper, iron, 
slate, and limestone; 

Coal Mines, Coal is found at different places in the eastern 
mountains, and also near Brampton in the northern 
part of the county, but in greatest abundance on 
the west side of the river Caldew, and thence to Ma- 
ryport, Workington, and Whitehaven. A number 
of mines arc Constantly at work in this district, par- 
ticularly near Whitehaven and Workington. The 
principal entrance to the coal-mines at Whitehaven, 
is by an opening at the bottom of a hill, through a 
long paiisage hewn in the rock, which, by a steep de- 
scent, leads down to the lowcht vein of coal. The 
greater part of this descent is through spacious gal- 
leries, intersecting each otlier; all the coal being 
dug away, except large pillars, which, in deep parts 
of the mine, are three yards liigh, and twelve yards 
square at the base. The mines are sunk to the depth 
of IBO fathoms, one of them, the King*pit, Kio fu- 
thomsi and extended under the sea to places, 
where, above them, the water is of sufficient depth 
for ships of great burthen. Four engines, when 
all working together, discharge gallons of 

water eveiy minute; another raises 9^25. hogs- 
heads every twenty-four hours. The se^wis all 
dip to the west about one yard in ten. Mr Sped- 
ding, the eagiueer of these works, observing that the 
^re damp was viot liable to be ignited by the sparks 
produced by t|ie coUismn of flint and steel, many 
years ago invented A machine, in wiiicb* while a 
steel wheel was tuncura round with a very rapid rod- 
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tion, flints were applied to it, and, by tl>e abundance Cumler- 
of sparks emitted, the miners were enabled to 
carry on their worlc, where the flame of a lamp or 
would have occasioned explosions. But this 
conttfsance was found not to be an eflectual pret^er- 
vative mid this gentleman himself lost his life by 
one of those explosions which he bad so sedulously 
attempted to prevent. The well known safety-lamps, 
now in general use, have been more successful. A- 
bout f)tJ 000 chaldrons are said to be raised annually. 

There are railways from the pits to the quay, over 
which large flues or hurries are placeii, through 
which the contents of the waggons are speedily dis- 
charged into the holds of the ships. The coals are 
exported to Ireland, and the west of Scotland. The 
coal pita at Workington are from 4-0 to 90 fathoms 
deep. The uppermost seam is generally three feet 
thick, the second four feet, and the thiul or lowest 
that has been hitherto worked f rom ten to twelve feel. 

The iamous black-lead mines are situated at the Black Lcail. 
head of Horrowdale, in the south-west range of moun- 
tains. The mineral is found in irregular masses, gc- 
ncrally imbedded in a blue rock, with a stratum of 
granite above it; and is only wrought occasionally as 
the demand for it may require. At other times, ihe 
mines are protected from pilferers by a temporary 
wall within, and the house of the stewuril built over 
the entrance. 

The principal lead-mines arc in Alilstonc Moor, bead 
on the south-east borders of the county. The ore is 
found in fissures nearly perpendicular, and not un- 
frequently contains a considerable proportion of sil- 
ver, The most considerable copper-mines are near Copper 
Caldbeck, at Hesket New Market in Borrowdale, 
and at Ncwlands in the vicinity of Keswick ; but 
they are not now wrought to a great extent. The 
ore is commonly combined with sulphur, and usually 
contains both iron and ar.^enic. In the parish of 
Egremont, at a place called Crowgarth, is the most 
singular mine of iron-ore supposed to be in Brii.iin. bon. 

It lies at the depth of tw'clve fathoms, and the thick- 
ness of the band of ore is from twenty-four to twen- 
ty-five feet, JiT 179 1 and 179 -» tlie annual export- 
ation from it to the Carron foundery in Sc(^tlund. mid 
others, was iipwRrds of 20,000 tons. Very good 
slate is found in the south-wTstern mouniuin'., ond 
limestone in various parts of the county. Of this 
Inst, after being calcined, the exportation to the 
west of Scotland uBcd to be very considerable. 

Among the other mineral or fossil productions miiy 
be mentioned marble, spar of various colours and 
forms, gf/psttm, steatites, porcelain clap or /rr/o////. 

Cumberland contains a number of towns, few of 'iowiv. 
them large or populous. Carlisle, Penrith, Wigion, 

Maryport, Cockcrmoiuh, Workington, Whitchnvon, 

E^emont, and Keswick, are the most conhiderable. 

The exports, chiefly from Whitehaven, Maryport, Commerce. 
Workington, and Harrington, are coak^, lime, butter, 
bacon, cured cod for the Liverpool market, aiul sal- 
mon and potted char for London. Since the East 
India trade was thrown open, Whitehaven has been 
among the first ports to embark in it ; and it has 
long possessed a share of the trade with America. 

The lakes and mountains of Cumlierland haveLiJcci. 
long attracted the admirers of the wild and beau- 
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tillil, ID aatural scenery. The lakes, including 
smaller pieces of water, called tarns^ are fifteen 
in number; the finest are Ullawater, and Derwent- 
water or Keswick Lake. Ullswater is partly si- 
tuate in Cumberland and partly in Westmoreland, — 
about nine miles in length, and from n quarter of a 
mile to one mile in breadth. Winding round the 
base of vast rocky mountains, it is seen only in suc- 
cessive portions ; the scenery on its margin present- 
ing new and striking objects at every stretch. Tlie 
rocks in its vicinity are celebrated for reverberating 
sounds. The report of a cannon rebounds six or 
seven times, witli pauses between, in which the sound 
of the distant water-fail is heard for a moment. This 
lake contains fish of various kinds, particularly trout, 
perch, and eels, and also char and gwinniard, — 
the last in considerable numbers. Derwentwater or 
Keswick Lake, is of an irregular figure, approach- 
ing to an oval, — about three miles in length, and one 
and a-half in breadth. It is seen at one view, cx. 
panding within .an amphitheatre of mountains, rocky 
but not vast ; broken into many fantastic shapes ; 
opening, by narrow vallies, to the view of rocks that 
beyond, and arc again overlooked 
wood frequently appear among 
' to tlioir summils; and a 
i from out their skirts, 
knoll of a piece of pasture pro- 
Its bosom is spotted by small 
islands, of which those called Lords’ and St Herbert's, 
arc well wooded. The celelirated fall of Lowdore, on 
tlic southern side of the lake, consists of a series of 
cascades, which rush over an enormous pile of pro- 
truding crags, from the height of nearly 200 feet. 
What is called the Jioaliug island of Keswick, is said 
to appear occasionally on the side of the lake oppo- 
site to (his iall, hut only when the water in the Jake 
is high, and then scarcely a foot above tlie surface. 
No satisfactory explanation has been given of this 
phenomenon jibe size of the island seems to vary, 
according tto^Berent accounts ; and its existence has 
not bocn^^^Buenlly denied ultogciher. The waters 
of tliis^^^^K sometimes agitated in an extraordi- 
nary ill lout any apparent cause ; and in a 

day, are seen to swell in high waves, 
progressive motion, from west to east, 
ed to wliat is called Loitom xnind. The 
C6 continues for on hour or two only, 
most a whole day. Gilshind Spa, in the 
a wild romantic valley, coiled the Vale of 
IrthiHjr, iiboiit eight miles south-east of BcwcastJe, 
has l.en long a place of considerable resort; and, 
independently of the medicinal qualities of its springs, 
presents attractions to visitors, particularly the paint- 
er and geologist, in the variety of its landscape and 
the disposition of the strata, exposed in the banks of 
the river in its vicinity. 

From the tops of the mountains in Cumberland, 
the views are alike extensive and varied. The sum- 
mit of Skiddaw brings under the eye the Irish 8ca 
and the German Ocean, — a chaos of dark mountains 
at a distance, wiih*lakes seen dimly at the feet of 
the nearest, and a vast expanse of champaign coun- 
try, bounded by the Irish Channel, and traversed by 
.silvery thread-like streams in every direction. Upon 
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the summits of the Cross-fell ridge, there frequently Cumber- 
hangs a vast volume of clouds, reaching half-way down 
to the base of the fells. At some distance from thks 
helniy os it is called, and opposite to it, another cloud 
called the helm-bar^ is seen in continual agitation, 
while the helm itself remains motionless. When the 
bar is dispersed, the wind rushes from the helm, 
often with great fury, and sometimes on both sides 
of the mountains. 

The early history of this county is involved in ob- liistory. 
scurity. In the tenth centurs it appears to have 
been in the possession of the Scots, but whether by 
a grant from the Crown of England, or by conquest, 
has been matter of dispute, it was long made the 
scene of plunder and hloadshed, by the savage in- 
cursions of both kingdoms alternately. At a con- 
ference held at York, Henry III., in full satisfaction 
of tlie claims of the Scots, agreed to assign lands to 
them of the yearly value of L. 200, within the coun- 
ties of Northumberland and Cumberland, if lands of 
that value could be found therein, without the limits 
of the towns where castles were erected. But after 
this arrangement there still remained a tract be- 
tween the two kingdoms, called the dcbaieable ground, 
the resort of the worst characters o(‘ both, who con- 
tinued to disturb the borders down to the Union of 
the two Crowns. Of the Druidical antiquities ofAutiqt^cs. 
Cumberland the most remarkable is a circle of stones, 
about three miles from Kirkoswald, called Long Meg 
and ber Daughters. The Roman wall may still he 
traced from the neighbourhood of Carlisle, both to 
the east and west, for some miles; where it cntcu 
Northumberland on the east, it is in some places five, 
and in others eight feet high. A great many coins, 
altars, and other vestiges of antiquity, have been dis- 
covered at the Roman stations on its line. In the 
mountainous parts, which have little intercourse with 
towns, the manners of the people are somewhat pe- 
culiar ; and in the solitary dales, surrounded by the 
least accessible mountains, they have, perhaps, un- 
dergone little alteration for centuries. 

("urnberland fonds six members to Parliament, — 
two for the county, two for Carlisle, and two for 
Cockermoulh. I'he following abstract is taken from ropuUtion. 
the census of 1 8 1 1 . — 


Number of inhabited houses, 
Houses building, 

Uninhabited houses, 

Families, 

— — employed in agriculture, 


24,002 

130 

550 

28,390 

10,868 


Males, 

Females, 


in trade, manufactures, &c. 1 1,446 

not included in these classes, - 6,074 

63,433 

- - - - 70,311 


Total population, 
Population in 1801, 

Increase, 


133,744 

117,064 

16,680 


See Bailey and Gulley’s General Vim of the AgrieuU 
ture of Cumberland. Hutchinson's History of Cumber-^ 
land. Houseman’s Topographical Description of Cwwi- 
berland, Gilpin’ Observations on the Lakes, (a.) 
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Cuitenc^ CURRENCY. We #tafc6 and exanifine the 
(’u!^c doctrines of polUicid economy, connected 

I, ^ with fftiftiilUc mod paper curreocy» under the article 
Mowicifi ' 

CURRIE, James, M. D. e physician who was an 
ornament to his professimi, was bom of a respectable 
family in the Kootli of Scotland. Hia lather was the 
imnistor of the pariah of -Kirkpatrick Fleming, near 
Molfat, in Diiiiifries-shire, and his mother, Jean 
Boyd, a woman of very auperiqr understanding, was 
descended from the amttont family of Ivilmarnock. 
They Itad six daughters, nnd an only sojf; the sub- 
ject of the present article, who was born on the fiist of 
May 17i56. Soon after this period, Mr Currie remo- 
ved with his family to Middlebie, a purisli to the living 
of which he had been preferred, and Avhere he set- 
tled for the remainder of his life. H(s had here the 
misftrrtune to lose his wife, who died of a consump- 
tion, while her family were yet in early childhood ; 
but the benevolent exertions of Miss Christian Dun- 
can, ft half sister of Mrs Currie, who undertook the 
management of their education, and the care of the 
household, and who performed towards th€n\all the 
duties of a mother with exemplary fidelity, compen- 
sated for B^loss, which, under other circumstan- 
ces, would have been irreparable. Under the fos- 
tering cure of this excellent person, young Currie 
was trained in the virtues and estimable qualities 
which have ever been the distinguishing features of 
his character. 

He entered upon his grammatical education at the 
parociiial school at Mimllebie ; and was aflcrwards 
sent, at the age of thirteen, to a seminary at Dum- 
fries, then conducted by Dr Chapman, well known 
OK the author of a work on education, and under 
whose superintendence the .school had justly acquired 
a high reputation. He was fortunate in being ad- 
mitted a boarder in the house of the doctor, and 
thus, in addhibn to the ui$ual studies of the school, 
had tlm advantage of his pcrfional instructions in ma- 
thematicft and practical geometry. 

The foundations of solid learning having thus been 
laid, youn^ Currie was taken by bis fuiUer on a visit 
to some friends in Glasgow, where tUp i^e e tael c of 
the commercial activity, so strikingly '^ditjpluved ih 
tiiat flourishing city, could hardly iail to insj)irt* his 
sanguine mind with a similar spirit of adventure ; 
and, relinquishing hk original intention of qualiiying 
himself ibr the medical profes-sion, he was induced, 
with the concurrence of his father, to engage in the 
service of a company of merchants, who were going 
out oil a speculation to Virginin. Nothing could 
turn out more unfortunately than this voyage, whicli 
hqpp^ed to be undertaken at a time when those clis- 
sentions that eventually led to the separation of A- 
ipierica from England were on the eve of breaking 
oiit, and' nlbere the trade between the two oc )|ntriLS 
be<^e in consequience totally interrupted. The 
treatment ^bich Currie met with from the nierchaius 
with whom'l^was connected, and a*ho probably were 
soured by disappointroent, was harsh and ungene- 
rous ; and heltad alto to Jtrogglo with a long and 
dangeroul illnm tbil seised him soon afier bis arri- 
val. To complete the series of his rmsfortuncs, he 
also at tliis time lost Ids lather, whose deatli at once 
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bereft him of the only friend in whose counsels he Currie, 
could confide, up^^the complicated difficulties of^ 
his situation. But ^oh is the spring inherent in the 
youtlirul mind, tliat the depressing influence of those 
inisfortunes which happen at an early period of life 
is often merely temporary, and st^ye eventually to 
form a character of energy, whicJi no other circurn- 
fetanres would have called fortj). Having formed the 
derermination of trusting solely to his own exertions 
lor his subsistence, he generously divided among his 
sisters the scanty inheritance which had fallen to his 
share. Renouncing the pursuits of coii/mcrce, with 
which he had been completely sickened, he turned 
bis attention to the political topics, which w^ere then 
the universal subject of interest in America; and 
llioiigli convinced of the impolitic conduct of the 
English government towards that country, lie was 
strenuous in maintaining the right it asscited of tax- 
ing the colonies. So warmly did he espouse its 
cause, that he published a series of letters in its de- 
fence, in an AiiioTican new'spaper, under the signa- 
ture of “ An Old Man.” These juvenile essays, as 
far as lie was known to be the author, procured liim 
sonic reputation, but at the same time necessarily ex- 
posed him to the ill will of the adverse party ; and 
he began seriously to think of embracing some pro- 
fcbsion wliich might raise him to that degree ol' inde- 
pendence to which he so honourably aspired. The 
example and advice of a near relation, Dr Currie of 
Richmond, with whom be went to reside, decided 
him in the choice of the profession of medicine, 
which, as we have already mentioned, had been his 
original destination. It was therefore settled, tliat 
he should go to Edinburgh, and after taking his de- 
gree at that University, that he should retuin to 
Virginia, with a view of practising at Richmond, for 
it was confidently believed tiuit the wav would not 
be of any long duration. 

In pursuance of this plan he quitted Anjcrica, 
where he had spent very un[)rofitably five years of liis 
life, and ns the war had by this time precluded all 
direct communication with England, lie firoceedcd 
thither by way of the West Indies, and afUr a voy- 
age, in which be underwent many lianlsbip^, nnd 
was several tiincK in imminent hazard of his hie, ar- 
rived in London in 177(k From thence he l epaireil 
to Edinburgh, und immediately began Ins academic 
studies, which he pr('‘secuted with unremitting assi- 
duity and reiriarivtjble success, liJi the spring of 
J780. He soon became cuntpicuous among the 
students by the extent of his ucqiiiremcnls, and the 
singular acuteness of his mind. He m paiiicular 
dijslinguished himsell' as a Member of the Mvdicat 
Socieiff* The papers, which, according to custom, 
he cojitribuied, bear the stamp of superior tah nts, 
and are curious us furnishing prool? (hac, even ai this 
early period, his attention had been actively dire cted 
to subjects which he alterw^ards prosecuted with so 
much success, and illustrated by such imporianc 
practical discoveries. 

But whatever might be tlie satisfaction he derived 
from the high reputation he w'hs acquiring at the 
university, the sense of his own dependence still 
weighed heavy upon his mind, and cii iilcd an anx- 
ious wish to possess the means of suppuiiing himself 
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turric. by 6ome active professional employment, which 
' might enable him to relieve his aunt and sisters 
from the charge of maintaining him while prosecut- 
ing his studies ; a charge which, though it was af- 
forded with the utmost cheerfulness, he was sensible 
must occasion a serious diminution of their comforts. 
Obstacles presented themselves in the way of every 
scheme that could be devised; but he was not to be 
deterred by difficulties from the pursuit of nn object 
which he was eagerly bent upon obtaining; andthe ar- 
my affording the readiest field of immediate advance- 
ment, he procured an introduction to General Sir Wil- 
liam Erskinc, who gave him an ensigney in his own re- 
giment, with the office of surgeon's mate. He, him- 
self, would have been contented with this humble sta- 
tion ; but his friends encouraged him to aim at a rank 
more consonant with his abilities ; and learning that 
a medical establishment w'as intended to be set on 
foot for the service of the British army in Jamaica, 
they advised him to apply for the appointment of 
physician, or assistant physician to the forces. One 
requisite, however, was indispensable before he could 
even appear as candidate for any office of that kind ; 
namely, his having taken his degree. The rules of 
the university of Edinburgh precluded tlie possibility 
of his graduating before the ensuing June, although 
he had studied the full period necessary for that pur- 
pose. Feartul of missing the present opportunity of 
obtaining so desirable an appointment, and knowing 
that no tune was to be lost in making application for 
it, he hastened to Glasgow, where he witliout diffi- 
culty procured a degree, after complying with the 
customary forms. He now immediately entered up- 
on the arduous task of soliciting for the office which 
was the object of his ambition, and after furnishing 
himself with numerous letters of recommendation, 
and most ample and honourable testimonials from 
the professors of the university, and the many friends 
his merit had procured him among his fellow stu- 
dents, he proceeded to London, There he soon 
learned that the appointment, for which he had taken 
such pains to qualify himself, was already filled, 
having been given to a young Irish physician of con- 
siderable merit, through the interest of Mr Surgeon 
Grncral Adair. 

Though disappointed in his expectations of suc- 
ceeding in the medical staff, he still resolved to pur- 
sue his fortune in the West Indies, and to endeavour 
to establish himself as physician in the island of 
Jamaica ; a plan which, in case of his failure there, 
would still admit of his proceeding to Richmond, 
where he might ultimately settle, and have the ad- 
vantage of being near his friend and kinsman, who 
had promised to give him every assistance in the 
commencement of his career. Dr Currie had al- 
ready taken his passage on board a ship that was 
expected soon to sail in company with a numerous 
fleet. This fleet, however, happened to be detained 
for a considerable time, so that he passed the greater 
part of the summer in London, and hud thus an op- 
portunity of renewing his acquaintance with many of 
his collegiate companions, and of mixing with the 
society of the litcr/iry men in the metropolis, so 
well calculated to draw forth, and so capable of ap- 
preciating talent. The superior abilities which Dr 
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Currie poslesM were quickly discerned by those a- 
round him i and he was strongly urged to abandon 
his plan of voluntary exile, and to endeavour to form 
an establishment in some town in England, where 
his exertions might meet with an adequate reward. 
With the difiidence, which is usually attendant on 
real merit, he was disposed at first to regard the 
prospects thus held out to him as little likely to be 
ever realized : but the earnestness of his friends, and 
their confident representation of the probability of 
his succeeding, gradually inspired him with more 
sanguine views : and a severe illness which attacked 
him while he was yet deliberating on hU future plans, 
concurred in determining him to relinquish his de- 
sign of crossing the Atlantic. After a long and 
painful search for an eligible situation, during whicii 
he encoumered many disappointments, he at length 
repaired to Liverpool in October 1780. having learn- 
ed that a vacancy hud occurred in the profession at 
that place, in consequence of the removal of Dr 
Dobson to Bath. 

No choice could be more fortunate for Dr Currie 
than that of a town, which was so rapidly increasing 
in opulence os Liverpool, of which the leading in- 
habitants were distinguished for their enlarged and 
liberal views, and where the society afforded the 
most favourable field for the display of those excel- 
lent qualities, both of a moral and intellectual na- 
ture, which adorned his character. On his arrival 
he was unacquainted with a single individual, but by 
means of the introductions he brought with him, he 
soon became known to a great number of respecta- 
ble families, and ever rose in their esteem and re- 
gard in proportion to the intimacy of their acquaint- 
ance ^ith him. The suavity of his address, the ele ^ 
gance and variety of his conversation, the strength 
and maturity of his judgment, and the unaffected 
warmth of his benevolence, could not fail of pro^ 
ducing the most favourable impression on all who 
met him in society, and of conciliating the attach- 
ment of those who enjoyed a more familiar inter- 
course. His company was soon courted by all who 
had any relish for the acquirements of literature, 
which in him derived a peculiar charm from the ele- 

S nce of his taste. Another talent, the result of a 
ppy union of great natural sagacity with quick 
feelings of sympathy, he possessed in a remarkable 
degree, that of inspiring the confidence, and secur- 
ing the attachment of his patients. His success was 
now no longer doubtful. Gifted with the power of 
pleasing, and of commanding respect, his skill was 
exerted to the best advantage. He was elected one 
of tlie physicians to the infirmary, and soon rose to 
high eminence in his profession. His domestic hap- 
piness was in the meantime secured by his marriage, 
ill 1788, with Miss Lucy Wallace, a lineal descend- 
ant of the Scottish patriot of that name, and daugh- 
ter of a very respectable merchant in Liverpool. 

Amidst the duties of an arduous profession, and 
the cares of a new establishment, he found leisure 
for the cultivation of literature and science, a field 
peculiarly suited to the exercise ot' his active and 
vigorous mind. Congeniality of tastes and disposi- 
tions soon led to an intimacy between him and Mr 
Roscoe, a name so well known in the republic of 
3 M 
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letters; and in conjunction with the^ late Mr Wil- 
Rathbone, a gentleman distinguished by the 
excellence and high integrity of his character, they 
laid the foundatioTis of a literary club, which de- 
serves to be recorded as the first institution of the 
kind in Liverpool, and as being the germ of those 
splendid literary establishments, that have reflected 
so much lusture on a town, where the liberal and 
polite arts have flourished in alliance with the ex- 
ertions of commerce. 

But the progress of Dr Currie, though it had com- 
menced so auspiciously, was unfortunately much 
retarded by ill health, which the fatiguing exertions 
he was occasionally required to undergo, tended con- 
siderably to aggravate. His assiduous and anxious 
attendance on Dr Bell, an intimate friend of his 
who had settled in Manchester, and wlS had been 
seized with a fatal disorder, together with the fre- 
quent journeys he was in consequence under the ne- 
cessity of taking, in the midst of winter, generally 
at night, and in addition to his other professional 
labours, brought on a violent peripneumony, and 
placed his life for some time in imminent danger. 
This was followed by a train of pulmonary symp- 
toms, which occurring in u frame already predisposed 
to consumption, a disease that had been very fatal 
in his family, were of a highly alarming nature. Ex- 
periencing, however, the good effects of carriage 
exercise, in mitigating, and even preventing the 
paroxysms of hectic fever, he determined upon un- 
dertaking a journey of some length ; and the climate 
of Bristd being ih repute for pulmonary complaints, 
he set out for that place in the middle of April, and, 
travelling by casv stages, arrived at the beginning of 
May. During the greater port of his journey his 
cough was severe, ara he was obliged, in generali to 
lie at length in the diagonal of the coach. The returns 
of hectic were, however, rendered, by this mode of 
exercise, less regular and distinct than they had been. 
At Bristol he experienced the shock of witnessing the 
deatli of one of his sisters. She hod been lingering 
under the same fatal disorder, which a year before 
had carried off another sister in her 17th year, and 
whicli had, by that time, ottacked a third sister, 
whose life, as well as his own, there appeared little 
probability of^rcserving. Deriving no benefit from 
a residence or a month at Bristol, he resolved to try 
the drier air of an inland situation, and set out for 
Matlock, in Derbyshire. But here again his ex- 
pectations of relief were disappointed, and it appear- 
ed on reflection, that continued exercise alone was 
capable of affording |iim any durable advantage. 
The hopes of bidding adieu to his yet surviving sis- 
ter, who was hastening rapidly to the grave,, con- 
spired with this motive for travelling ; and he again 
set out, directing his course towards Scotland. The 
salutary influence of motion became now more evi- 
dent ; and when he reached Dumfriep,bhire, his 
strength was so far recruited as to allow W W\b sit- 
ting on horseback for an hour together. But the 
hope which had prompted his revisiting his native 
land was cruelly disappointed ; for, on the day on 
which he readied the end of his journey, tlie remains 
of his sister had been committed to the grave. His 
fortitude, howevcTi did not forsake him ; although so 
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many victims to the disorder under which he labour* Curria. 
ed, impressed him strongly with the conviction that 
he himself was soon to experience a similar fate. He 
persevered in taking exercise on horseback, during a 
few weeks tliat he resided at Moffat ; gradually in- 
creasing the length of his rides in proportion as his 
strength improved. As the progress ol disease and 
debility seemed to be arrested, the hopt' and the love 
of life revived, and returning on horseback to Lan- 
cashire, by the lakes of Cumberland, he arrived at 
Liverpool on the 1 st of September, having rode the 
last day of his journey forty miles. A very inter- 
esting narrative of his case, and the means be em- 
ployed for his recovery, w^as drawn up by himself, 
and is given by Dr Darwin in the second volume of 
his Zoonomutf (p. 293.) 

The first occupation to which he applied hiinsell 
during his convalescence, was prompted by a desire 
to do honour to the memory of his deceased friend 
Dr Bell. At the request of tnc members of the Li- 
terary and Philosophical Society of Manchester, he 
undertook u translation of the inaugural dissertation 
of Dr Bell, Dc Physio/ogia Planiarimj' winch he 
accompanied with valuable notes, and to winch he 
prefixed memoirs of the authors life. These weie 
published the society in the second volume of 
their Transactions. The biographical sketch he has 
there given, and which was the first acknowledged 
production of his pen, is drawn u[> in n st^lc 01 pe- 
culiar neatness and elegance, and proem eii him con- 
siderable reputation as a writer. The delineation of 
the character of Dr Bell, in particular, which forms 
the concluding puit of his memoir, is executed with 
a bold and masterly hand, and evinces a ])rofound 
knowledge of the human heart. Tlie fuilmgs ns well 
as the merits of liis friend are traced witli a delicate 
yet faithful pencil, exhibiting a model of that manly 
candour, that seeks not to extenuate faults by dis- 
guising their extent, or concealing their pernicious 
tendency, but instructs us in the sources from \^hieh 
they spring, the good qualities to which (liey are 
allied, and the virtues with which they may be as- 
sociated. 

On being elected a member of the London Medi- 
cal Society in 1790, he communicated to it an essay 
on “ Tetanus and Convulsive Disorders” which was 
published in the third volume of its Transactions. In 
1791, he presented to the Boyal Society a paper con- 
taining An account of the remarkable effects of n 
shipv.'reclc on the marincfs, tvilh experiments and ob- 
servations on the influence of immersion in fresh and 
salt Uifiter^ hot and cold^ on the potcers of the living 
hodyf which appeared in the Philosophical I'ransac- 
tio7is of the same year : and soon after lie w as elect- 
ed a ftllow of the Royal Society. Tlie inquiries which 
form the subject of this memoir, w'cre but a part of 
a long series of investigations, in w'bicli be hud been 
engaged for a considerable period, and wliicli liad 
occupied him even when be was a btudent at the 
university. M’ith a keenness of observation peevdiar 
to himself, we find him intent in the collection of 
all the facts that bore upon the subject, and of which 
his ssagacity nuule liim readily perci ive the applica- 
tion. Imbued with tiic genuide spirit of inductive 
philosophy, we find him proceeding with the cauf^iou 
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Currie, of a true disciple of Bacon » theorizint; only when a 
sufficient foundation had been laid for ^^eneral de- 
ductions hy an accurate and exterlsive observation of 
facts. The more mature results of bis experience 
and reflections were given to the world in I7.‘i7i un- 
der the title of Medical licports on the effects of 
water, cold and warm, as a remedy in Feverniid other 
Diseases, whether applied to the surface of the body 
or used internally a work by which his reputation 
as a physician was widely extended, and which has 
eifectc'd a considerable revolution in tlie mode of 
treating the most frequent and fatal diseases. Few 
works, indeed, so strictly medical, have met with 
so great a number of readers out of the profession : 
in few do we find united, in such perfection, the 
graces of literature, with the severity of philosophi- 
cal research. Dr Currie's talent is particularly con- 
spicuous in his recital of the history of cases which fell 
under his observation. 11c places every circumstance 
deserving attention in so clear a light, and inter- 
sperses his own reflections with such judgment and ef- 
fcct,^^! we enter into all his reasonings without effort, 
and follow him through the minute details of symp- 
toms and of medical practice, not merely without fa- 
tigue, but with a strong and increasing interest. The 
limits of the present article will nut admit of our en- 
tering into anjngKposition of the contents of this va- 
luable work, me fruit of so much experience and 
piolound reflection ; far less to trace the progress of 
his discoveries through all the generalizations which 
they received from his penetrating and comprehen- 
sive mind. It will be sufficient to observe, that it 
will ever be held a model of philosophical induction, 
in a science where the apjilication of such a method 
is attended with peculiar difficulties ; and that it has 
effected a very im])ortant improvement in the treat- 
ment of febrile disorders, w inch arc among the most 
universally prevalent, and the most destructive to 
human life. 'Hie healing art is eminently indebted 
to Dr Currie, for establishing on solid grounds the 
salutary agency of cold applied to the surface of the 
body, under certain circumstances, and in certain 
modes, both in fevers and in many convulsive dis- 
eases. The practice of the cold affusion of water, 
or, in other cases, of cooling and moistening the skin 
by means of a wet sponge, has, indeed, been attend- 
ed with extraordinary success; and although it had 
already been suggested, and even tried, by Dr 
Wright, it was reserved for Dr Currie to determine 
the circumstances which render its employment safe 
and salutary, and to point out the nature of its ope- 
ration, on clear and rational principles. 

We have already seen the interest he took in the 
party-di3cuS8ions which agitated the public in Ame- 
rica at the commencement of its alienation from 
England, and cannot, therefore, be surprised at the 
earnestness with which he viewed the political con- 
cerns of his own country at so eventful a period of 
its history. Tfie first occasion on which he again 
obeyed the impulse of his feelings by the publication 
of his sentiments, w^as during his residence in Lon- 
don, on the occurrence of the disgraceful riots in St 
George's Fields, excited by religious fanaticism, and 
the cry of No Popery raised by Lord George Gor- 
don. lie wTotc tlirec letters on the subject in the 
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Public Adverthef under tlic signature of Caius; 
they were afterwards rcpublislied in a collection ot 
fiolitical tracts. These, as well as his writings in 
America, show' that his earlier views of politics were 
conformable to the principles of the Tory party, in 
favour of which his education had given him an 
early bias. But in proportion as Ins experience of 
the world increased, and his judgment acquired 
strength and maturity, his solicitude for preserving 
the authority of those entrusted with power, which, 
in these seasons of turbulence, seemed to be chiefly 
threatened, gave place to a deeper feeling of anxiety 
for the iuteresta of the community at large, on whom 
that power is exercised ; and which, from the pre- 
judices and passions inspired by the course of events, 
and the war of anger into which we had recently 
been plunfpsd, appeared to him to be exposed to 
much greater danger. These sentiments were strong- 
ly expressed in his “ Letter, Commercial and 
lical, addressed to the Right Honourable William 
Pittf w hich he published under the assumed name 
oi' Jasper Wilson,^ The mass of important informa- 
tion contained in this pamphlet, — the enlarged and 
profound views of political economy which it pre- 
sented, -^and the nervous and manly strain of elo- 
quence in which they were enforced, attracted much 
attention ; it was read with avidity, and quickly went 
through several editions. The name of its real au- 
thor, although never publicly acknowledged by him- 
self, could not long remain concealed ; and the re- 
putation which accrued to Dr Currie from this pub- 
lication, in a limited circle of enlightened men, was 
gained at tlie cxpence of much odium, which it en- 
tailed upon him from the opposite, and, unhappily, 
more numerous party. A host of enemies, indeed, 
Appeared in arms against him, and he was assailed 
ill various quarters with the coarsest and most illi- 
beral abuse. One writer among the number, ap- 
parently with the intention of doing him irreparable 
injury, took the unwarrantable licence of proclaim- 
ing him by name as the author, and used all his en- 
deavours to provoke him to reply. But Dr Currie 
bore all the violence and malignity of these attacks 
with perfect evenness of temper, and abstained from 
gratifying his enemies, by engaging in a controversy, 
which he knew must be attended with certain detri- 
ment to his professional interests, while it could add 
but little to the force of what he had already publish- 
ed. 

During an excursion which he made into Scot- 
land in 1792, he had become personally acquainted 
with liobert Burns, whom it was impossible to know^ 
without being astonished at the glow of fancy, and 
fa.scinated by the social powers displayed by that 
brilliant and extraordinary genius. Dr Currie be- 
came an enthusiastic admirer of those productions of 
his rustic muse, which breathe the true spirit of 
poetry, and will immortalize the dialect in which 
they are conveyed. The family of this unfortunate 
man having been left nearly destitute at his death, a 
subscription was set on foot in Scotland for their re- 
lief, and a design was formed of publishing a com- 
plete edition of his works, for their exclusive benefit. 
Knowing the warm interest that Dr Currie had taken 
in his fate, he was strongly solicited by Mr Syme of 
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Cum. lljcdalc, an old and intimate friend of the Doclor'si 
' to undertake the office of editor and biographer on 
this occasion, as being the person who was in every 
respect best qualified for such a task. The request 
was urged from so many quarters, that Dr Currie, 
however reluctant he felt to engage in u work, to the 
execution of which his multiplied avocations would 
prove a serious obstacle, at length yielded to the 
opinion of liift friends, and to his own benevolent 
wishes in behalf of a distressed and deserving family. 
Accordingly, in 1 800, appeared, in four voluincs, 8vo, 
liis edition of TAe Works of Robert Burnst iM 
a?i Account of his Life^ and Criticisms on his Writ^ 
inas ; to xohich are pr^xed^ some Observations on the 
Cnara(der and Condition qf the Scottish Peasantry*' 
It is sufficient to say, that they fully equalled the 
high expectations that Itad been formed of them. 
The preliminary observations, from the pen of Dr 
Currie, are marked with his usual felicity of manner, 
and exhibit the same sagacity of remark, and libera- 
lity of sentiment, which pervade all his writings. 
Dr Currie had also the still higher satisfaction of 
succeeding in the object at which he had aimed, — 
that of securing^ by his labours, a provision for the 
widow and children of the poet, to whose genius he 
was raising the monument it so well deserved. 

His constitution bad never completely recovered 
f|Dm the shock of the severe illness which he had 
sirred in 1784. He was seldom long free from 
threatenings of a return \ but it was not till the year 
1804 that his health began evidently to decline. 
Notwithstanding he sought relaxation by revisiting 
bis native country, and enjoying the scenes where he 
had passed his early youth, the alarming symptoms 
reappeared oji his return home, and he found it ne- 
cessary, in the autumn, to retire from the fatigues 
of his profession, and quit the climate of Liverpool, 
where his loss, as may be well conceived, excited deep 
and universal regret. He spent the ensuing winter al- 
lernately at Clii^n and Bath, and in March felt him- 
self BO much recovered, that he ventured to take a 
house in Bath, and recommence the labours of his 
profession. From the extent to which his practice 
very soon increased, there is no doubt that he 
would have been eminently successful, if his conva* 
lescence had been permanent. But'‘BUhi8 com- 
plaints returning with new violence, he went, as a 
lost resource, to Sidmouth, where, after much suffer- 
ing, which he bore with manly fortitude and resig- 
nation, he expired on the Slat of August, in the 
.>oth year of his age. His disease was ascertained 
to be an enlargement and fiaccidiiy of the heart, 
accompanied with remarkable wasting of the left 
lung, without either tubercle or ulceration. Few 
men possessed a more amiable or cstitkiabie charac- 
ter, or a more enlarged and cultivated mind tlian Dr 
Currie. His kind and affectionate disposition was 
conspicuous in all the relations of social jfid domes- 
tic life, and endeared him to all around. As far as 
his influence extended, few men have exerted more 
active and judicious benevolence, or diffused more 
important benefits. Most of the public institutions, 
lii^erary and 'benevolent, of which Liverpool can 
boast, were suggested, improved, or perfected by his 
advice asul assistance. His political views were 
6 


•OUT 

guided always by a pure, and latterly by an enlight- tuwic 
cned patriotism. His professional labours and dis- 
cover les are such as entitle him to an elevated rank 
among medical philosophers; while the important 
improvement that has resulted from them in the 
hewing art, justify us in enrolling his name among 
the distinguished benefactors of mankind. (w.) 

CU i'LERY, generally speaking, includes all cut- 
ting tools made of steel. Various countries and ci- 
ties have, at different periods, been famous for 
excelling in the manutacture of sonic particu- 
lar article, as Damascus for a beautiful sword- 
blade, which has hitherto bafUed all attempts at imi- 
tation. If this blade is made (us is commonly sup- 
posed) by welding together extremely fine wires of 
iron and steel, laid alternately on each other, the 
dexterity required is such as must astonish the most 
active and experienced workmen of other countries. 

The peculiar wave, usually called the Water, so uni- 
versally admired, is effected by tlie application of' a 
weak acid to the polished surface of iron and steel ; 
at Damascus sulpliate of alumine is used, but any 
dilute acid seems to answer the purpose. The cut- 
lery of England is deservedly held in high estimation 
in every part of the civilized world. The finer arti- 
cles, QS razors, penknives, scissors, and surgical in- 
struments, are made of cast-steel, tk|||| is, steel puri- 
fied and equalized by fusion. Dextmly and nice at- 
tention from the workman to a variety of circum- 
stances, viz. the quality of the steel, nature of the 
fuel, accuracy in the processes of hardening and 
tempering, and many other minor considerations, are 
essential to tlie production of a good cutting instru- 
ment. Wootz, a steel from Indio, has lately been 
most successfully employed ; and as public curiosity 
is highly excited on this subject, some account of it 
will be subjoined. For table-knives, and all cutlery 
of that description, sheer-steel is generally used ; the 
tang and shoulder of the table-knife and fork are 
iron, united to the blade by welding. 

The principal manufactories in England are at Lon- 
don and at Sheffield ; tlie foriiuT are chiefly confined 
to articles of fine cutlery, ns razors, penknives, 6rc. and 
the making of surgical instruments belongs almost ex- 
clusively to it. This most important brunch of the 
trade is there carried to a very high stale of perfec- 
tion. Describing the process of making any one 
blade, a razor for instance, will suffice for most other 
articles of cutlery. The w orkman being furnished 
with a bar of ciist-steel, forges liis blade, — usihg a 
forge similar to that of a smith ; the brow of liis 
anvil and his hammer being convex, enable him to 
give to the blade a degree of concavity which great- 
ly facilitates and accelerates the subsequent work of 
grinding. The blade is then fashioned more exact- 
ly with a file. It is again heated to a cherry-red 
colour, and instantly quenched in a cold fluid, com- 
monly water. In this stage the blade is extremely 
hard, and requires to be tempered,— a process usual- 
ly performed by brightening one side, then heating 
it over a fire free from flame and smoke, until the 
brightened surface assumes a straw colour. It is 
again quenched, and is then ready for grinding. As 
this metliod of tempering is liable to many objections, 
a tempering-bath, with thermometer, will be describ- 
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c(l, the superior advantages of which will appear too 
obvious for comment. But it mbw remains to grind 
and polish our blade ; and this is so generally under- 
stood, as hardly to need explanation. The diameter 
of the stone is chosen according to the degree of 
concavity required ; and, in polisJnng, care is neces* 
sary to avoid heating the blade by friction, which 
would render it useless. In London, the blade is 
generally the production of one workman, who is 
accountable for the whole manipulation, and who^ if 
the work is faulty, can transfer no blame to another. 
At Sheifieid, by division of labour, and the local ad- 
vantages of coal and water to carry on extensive 
machinery, more dispatch is attained, and the manu- 
facture afforded at a price considerably below ^at of 
London. Numerous attempts Jiave been raflfc to 
preserve from rust that beautiful polish given to the 
cutlery of England : the most effectual method is, to 
coat the surface with ethereal solution of gold, or 
what is still better, with muriate of platina. Mr 
Stodart has given his method of preparing and using 
these solutions, in the 11th volume of JSichohotis 
Journal, The process is interesting, independent of 
its utility, as a chemical experiment, proving the al- 
most infinite divisibility of gold. 

It is worth mentioning, that the iron procured 
from meteoric stones, is less susceptible of oxidation 
than any other. This is most probably owing to its 
being combined with nickel. Perhaps by artificially 
combining the two metals, wc might obtain an alloy 
valuable for making instruments that, from necessity, 
are exposed to moisture. Having objected to the 
common method of hardening and tempering steel, 
on which process the excellence of the instrument so 
much depends, we proceed to state some improve- 
ments in that art. About twenty-seven years since, 
the late David llartlt'y, Esq. proposed the method 
of tempering with a thermometer to Mr Stodart, who 
still continues to practise it with perfect success. 
'I'hc following experiment is simple, and clearly ex- 
hibits and illustrates this mariner of tempering: Let 
a plate of steel, finely polished, be so laid as to fioat 
on the surface of a bath of mercury, or of the fusible 
alloy of tin, lead, and bismuth ; into the bath plunge 
the bulb of a thermometer, graduated up to 600 
Fahrenheit, — a good Argand lamp will heat the 
bath. No change of colour will be visible on the 
>teel, until tire mercury has risen to 430, and it will 
then be so faint, as only to be perceptible by com- 
parison with a plate that has not been heated. At 
IjO the colour will be a fine pale straw ; this, as the 
heat increases, will become deeper, and successive 
changes will take place, till heated up to the boiling 
point of mercury. 

The advantages of this mode of tempering will 
now appear obvious and conclusive ; if, for example, 
a straw colour indicates the best temper for a pen- 
knife, the blade (or ten thousand blades) is suffered 
to remain in the bath until the thermometer rises to 
the number corresponding to that colour, when they 
are instantly removed trom further increase of heat, 
and, consequently, are all of one temper. After the 
first experiment it is ^unnecessary for the bath to 
be metallic— oil will answer the purpose equally 
well# 


The late Mr Nicolson, who devoted much atton- Cutlery, 
tion to the subject of steel, used in hardening deli- 
cute articles a balli of lead, and a metallic bath may, 
perhaps, frequently be advantageous in hardening 
as well as in tempering. A very ingenious method 
of hardening delicate steel-work was communicated 
to Mr Stodart by Dr Wollaston. The steel is ci> 
closed in a tube, surrounded by the well known fu- 
sible alloy of eight parts lead, two tin, and five bis- 
muth. The tube, with its contents, is heated in a 
furnace to rednc8%^ and then plunged into a cooling 
fluid. It is afterwards thrown into boiling water, by 
which the alloy is fused and tlie steel is left perfect- 
ly hardened, and unaltered by twisting, cracking, or 
in any way changing its shape. Several experi- 
ments have been made to ascertain the best cooling 
fluid, without any very satisfactory result. A large 
quantity of water cooled down to about 40 Fah. 
seems to answer as well us any thing hitherto tried. 

Mr Stodart quenched a scalpel in snow and inuriat 
of lime, without perceiving any advantage from the 
extreme cold. 

Having mentioned the wootz of India as highly 
valuable for fine articles of cutlery, we presume 
a brief account of it will be acceptable. For tlie 
introduction of wootz into this country, we are in- 
debted to the Right Honourable Sir Joseph Banks, 
who submitted some of it to the experiments of int* 
telligent workmen in the year 1705. It was soon 
found to contain valuable propeities. From the cake 
(so the lump is called in the state in which it is im- 
ported) a small penknife was made. The forging 
was attended with considerable diflSculty, partly 
owing to the unmanageable form of the cake, but 
more especially to the inequality of the mass; the 
steely principle being deficient in some parts, while 
others were quite overcharged with it. The penknife, 
however, proved excellent, and fully justified and 
encouraged further trials. The inequality in the 
mass was evidently owing to imperfect fusion, which 
defect will most likely remain until the Indian steel 
maker is acquainted with the formation and manage- 
ment of Q proper furnace. If he was likewise in- 
structed to pour the fluid metal into a mould, in- 
stead of allowing it to crystallize in the crucible, and 
afterwards to form it into bars with a . tilt-hammer, 
it might be imported in the shape of English cost- 
steel, and probably at a price not greatly exceeding 
that article. This subject may, perhaps, be worthy 
the consideration of the Ilonourublc Board of India 
Directors ; in the meantime, those who wish to work 
in wootz, will find it advantageous to begin by a se- 
cond and very perfect fusion, which, if done with 
discretion, will amply repay the expence and trouble. 

The workman will do well to attend personally to this 
second fusion. The Indian account of wootz-mak- 
ing is as follows : Pieces of forged iron are enclosed 
in a crucible and heated together in a furnace ; the 
fire is urged by three or more bellows peculiar to 
the country ; thus the wood is charred, the iron 
fused, and at the same time converted into steel. The 
metal is suffered to crystallize in the crucible, and in 
this state it is imported. This method of steel-making 
is neat and ingenious ; its chief peculiarity consists 
in the wood not being previously charred ; its appa- 
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Ciitkry. rertt defect in the fusion not being complete. ^^'heA 
wootE is submitted to a second and very perfect fu- 
Biun» it improves so much as scarcely to be recog- 
nised. This advantageous change is evidently owing 
to tlie whole mass being purified and equalized when 
in a state as tiiin as water. It is now ht for all pur- 
poses of fine cutlery^ and » in fact infinitely superi- 
or to the best cast-steel of England. Is this owing to 
the using uncharred wood, or is it not rather, as sus- 
pected by Mr Stodart, owing to some particular pro- 
perty of the iron ore oflndia highly^vouraMe to steel- 
making ? The present state of chemical knowledge 
does not militate against the supposition, that this steel 
may be alloyed with one or more of the metals of 
the earth. We know that a very minute quantity of 
one metal is capable of producing extraordinary ef- 
fects by combining with another. Sir Humphrey 
Davy’s discoverv is a fine example of this, viz. that 
mercury is rendered solid, and has its specific gra- 
vity diminished from 13 to 3 by combination with 
ammonium. Wootz requires from the 
worKinan every attention and care in forging. If 
overheated, it «s useless. In hardening, it should be 
quenched at a cherry red colour ; and, in temper- 
ing, be heated from thirty to forty degrees higher 
than our best cast-ateel. Thus if a razor of cast-stecl 
a^uld be removed from the bath at 460, one of 
iliroutz may remain to 500, and even then it will be 
Hke hardest of the two. Notwithstanding its excel- 
lence, this steel has hitherto been little used by cut- 
lers. Its Indian shape and want of homogeneity in 
the cake, required from the workman much patience 
«nd perseverance. The first experimental isu 
every acknowledgment to the President of the Royal 
Society! who fumiabed them not only with the me- 
tal, but also much valuable information reweeting 
it. Their thanks are likewise due to Sir Thomas 
Frankland, Bart, who, by much patient investiga- 
tion and labour, produced some excellent knives 
and other articles from this steel in its most re- 
fractory shape. Wootz is capable of being ex- 
tended to all cutting-instruments. When increase 
of tenacity is desired, it may be alloyed with steel 
possessing that property in a high decree. This has 
already been done on a small scale, and the result 
justifies a repetition of the cxperitiusnt. In a sub- 
sequent part of this work, it is probable we may be 
enabled to notice the further progress of »wootz in 
this country. 

We have already named a branch of cutlery, 
which, from its importance to the cause of humanity, 
claims some further notice. Knives and other edge 
instruments for surgical operations, made and finish- 
ed in the very best manner, are indeed invaluable. 
When fortunately the form and physical properties 
of the instrument are exactly to the wish of the ope- 
rator, he is freed from many embarrassments inse- 
parably connected with a bad or an ind^erent in- 
strument, consequently the sufierings of me patient 
are lessened both in intensity and duration. This 
truly desirable state of excellence is, confessedly, of 
difficult attainment. The choicest pieces of steel 
should be carefully selected (that from India merits 
a preference), and the skill and undivided attention 
of the best workman devoted to the whole manipu- 


lation of forging, hardening, tempering, grinding, Cutkry 
and polishing. By want of ability or diligence du- 
ring these various processes, the knife may be ren- 
dered totally unfit for the purposes for which it was 
intended. Finithing the edge, technically termed 
setting, is a work of much delicacy and skill. Very 
few acquire this art in the highest degree ol perfec- 
tion. The artist must be in a situation undis^turbed 
by noise or conversation, and his attention exclu- 
sively devoted to the object on which he is engaged. 

This very nice and delicate process is performed on 
a hone, moistened with fine oil. The best are from 
Germany. They are iinjmrted in l.^irge quantities ; not 
many, however, of superior quality, cun be selected. 
Thtypery finest of these arc still inadequate to give 
the rest finish to the edge. This is performed on a 
beautiful green stone, found in some parts of the old 
pavement of London ; the only known matt rial ca- 
pable of giving perfect smoothness to the points of 
lancets, and other delicate instruments. These points, 
when made and finished in the very best manner, will 
perforate a thin piece of leather, by which they are 
usually proved, with such case and facility, that no 
more resistance is sensibly felt, or noise made, than 
would be, if the point was dropped into a fluid, as 
water or oil. Nothing short of this proof of excel- 
lence is satisfactory; mediocrity cannot, at least 
ought not, to be admitted. These observations ap- 
ply generally to every description of knife used in 
surgery ; but the nature of each particular operation 
should be considered, in judging of the requisite do*- 
gree of strength or delicacy of edge. Next in im- 
portance to the knives are the saws used in surgery. 

All of these must be of the best spring temper, which, 
for the cast-steel blade, is about 570 of Fahrenheit, 
and for one of Indian steel 600, or quite the boiling 
point of mercury. Of another class of instruments, 
viz. those denominated blunt, it will b(‘ sufficient to 
observe, that what is known by the name of sheer- 
steel is best adapted for the purpose. Case-harden- 
ed iron has been most improperly used ; this harden- 
ing being very superficial. It is, in fuel, converting 
the surface only into steel, by heating it to redness, 
in a close vessel, in contact with animal coal, such 
as charred bone, leather, or horn, and quenching it 
when red-hot in a cold fluid. Iron thus treated will 
take a beautiful polish ; but, except for ornumental 
purposes, it ought never to be emj)loyed. Some in- 
struments are necessarily made of gold or silver, as 
catheters, and other tubes and probes. When for 
these ductility is required, the metals should be un- 
alloyed ; the extra expence will be more than com- 
pensated, by the convenience of giving to the instru- 
ments, in all cases, the desired curve and form. The 
elastic catheter consists of a tube of wove silk, coat- 
ed with a flne varnish, pretty generally supposed 
the caontghouc, or Indian rubber, ibis materia], 
doubtless, forms a component in the varnisli ; alone, 
it will not answer, as, in using, it would soon be par- 
tially decomposed; when, however, digested with the 
Ictharge of lead and linseed oil, it forms a varnish of 
great beauty, elasticity, and durability, exactly a- 
(lapted to make the fine surface of the clastic cathe- 
ter. These valuable instruments were invented, and 
first made at Paris. They are now manufactured in 
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Cutlery London, and finished in the most exquisite man. 

II ner. 

C^oDi^. handles of instrumcnis, together with all or- 

^ namental parts, must, in a great measure, depend 
on the taste and choice of the purchaser. It would 
be well, Jiowever, to avoid such materials, as are 
known to produce chemical action, when in contact 
with polished steel. Ivory and mother-of-pearl are 
objectionable, as is ebony, although much used. The 
hne walnut-tree, such as the London gunmakers em- 
ploy, is perhaps of all the woods the best for the pur- 
pose. i)andal-wood ansvtrers very well, although it 
by no means deserves all the credit given to it, as a. 
preservative of steel from rust. The uistrurnent- 
inaker who wishes to excel, will do well to avail him- 
self of every opportunity of witnessing the operative 
part of surgery ; he can then judge how far the in- 
slniinent is mechanically and physically adapted to 
its intention ; and, if imperfect, is better able to make 
the requisite alteration. In London, every facility 
is nio^t Hberally afforded to encourage this attention. 
Some knowledge of anatomy and surgery would form 
u valuable {)art of tlie education of uii instrument- 
makcr. 

Hritish cutlery has deservedly obtained a high de- 
gree of reputation in almost every part of the civi- 
lized world ; and it is of vast importance to the com- 
mercial interests of the country, that its character 
be preserved and rendered permanent. It must not, 
liowever, he concealed, that some danger does exist 
of this branch of our manufacture suffering from the 
use of very improper materials, from which consi- 
derable cjuantitics are fabricared. Some years ago, 
:i patent was obtained by a Sheffield manufacturer 
for a process of casting cutlery from a species of pig- 
iron. This iron is, from the superabundance of its 
carbon, highly susceptible of liquidity, and readily 
cast into the required form. In this state, the cast- 
iron cutlery is extremely hard, and as brittle as glass; 
it IS reduced from this hardness by decomposition, 
being subjected to a strong and long continued fire 
in close vessels ; and, in contact with iron ore, oxyde 
of iron, or uny substance containing oxygen, with 
which tile superabundant carbon combines, when 
kept at a high temperaluro, und.flie8 off in the state 
of carbonic acid gas. In this w-ay, table knives, forks, 
razors, scissors, penknives, &c. arc cast, saving all 
the labour of forging from the bar by the hanum r. 

This cast-iron cutlery is, when finished, not aiwu} s, 
in appearance, distinguishable from that made at the 
forge ; and, as it can be afforded at a much lower 
price, it ought, in common justice, to be specifically 
marked as cast-iron. The Sheffield manufacturers 
now see the absolute necessity of this, and either 
have, or are about to apply to Parliament for relief. 
This very fusible iron may be advantageously applied 
to many purposes. It is hardly bccesssry to add, that 
it is altogether unfit for any description of edge in- 
ibtrumcMit. 

‘ The Editor is indebted for these valuable obser- 
vations to Mr Stodart of London, whose eminence 
ill the art of cutlery is well known to I he public. 

CYANOMETER, ,a word composed from the 
Greek, signilynig a measure of the intensity of blue. 
On high mountains the sky appears of u deeper blue 


than on the plain, because the air contains a smallorOyanometcr. 
proportion of opaque vapour. In order to have a 
comparable specimen of the shade of blue of the sky, 
at different times and in different places, Saussure 
contrived the cyanometer. It consists of pieces of Construe- 
paper, of three-quarters of an inch by one-half inch,^<’”' 
each coloured with a different shade of Prussian 
blue. The piece number 1, is coloured of a very 
light shade, diffisring in so small a degree from 
white that it is not distinguishable from white at a 
distance, at whiciHi black circular spot of one line 
and three quarters in diameter becomes invisible. 

The piece number S, is of a shade of blue a little 
darker than number 1, so that it is not to be distin- 
guished from number 1, when viewed from the dis- 
tance before determined by the black spot. The 
other pieces arc coloured with shades of blue suc- 
cessively darker, each being iindistinguishable from 
that wliich precedes it, when at the distance ascer- 
tained by the black spot. The darkest piece differs 
little from black, and is not to be distinguished from 
black at the ascertained distance. I'he series be- 
gins with a white piece and ends with a black one : 
including these two the whole number of pieces is 
51. These 51 pieces are pasted close to each 
other, and in succession from the lightest to the 
darkest, round the border of a circular piece of 
pasteboard. ^ 

The colour of' the sky is ascertained by holding Modo of 
up this pasteboard, and comparing it with the sky in 
an open place. If this comparison were made from 
a window the coloured pasteboard would not receive 
all the light from the sky, but would be illuminated 
in part by the light reflected from the building. The 
direct light of the sun should not fail On the cyano- 
meter, as the instrument ought to be used in similar 
circumstances, and the direct light of the sun cannot 
always be had. 

The colour of the sky depends on the quantity of Results, 
opaque vapour in the air : the less vapour there is the 
darker is the colour of the sky. If the air were en- 
tirely free from opaque vapour, the sky would appear 
black. Tiie particles of opaque vapour in the sir re- 
flect chiefly the blue rays, and thus give rise to the 
blue colour oi' the sky. The colour of the sky at 
the zenith is darker than at the horizon, because 
tlie quantity of vapour through w hich the eye looks 
at the horizon, is. greater than uL the zenith. 

Saussure observed, that on the sutnmit of the 


Col du Geant, irom four in the morning to six, the 
colour of the sky at the zenith became darker by 
eleven shades. During the next four hours it be- 
came darker by four shades; at 10 it was at tiie 
darkest, and continued so till 11 ; from 11 to (i it be- 
came lighter by 6 shades ; and from 6 to 8 it be- 
came lighter by 12 shades; the colour of the sky 
during the night was light blue. A cyanometer was 
observed at the same time at Chumouni, and another 
at Geneva ; the shades and the change of shades at 
the same hours w^ere difi’erent in each, and different 
from those observed on the Col du Geant. At Ge- 
neva the colour of the sky was darkest from 10 to 
12, as on the. Col dii (Jeanr. In the morning the 
colour of the f^ky is not much deeper on the Col du 
Geant than on the pljfu at Geneva, wliich shows 
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Cyitotittetef thtt the tSt m the mounteifl is then as much hmAM 
DaL'. onaque^apeuT as en the plain. In the evening 

cflwur oTthe skjr is lighter on the C61 du Geanrt 
than etGeneVa ; the quantity of opaque vapour there- 
fore is greater at that time ofthe day in the zenith 
of the Col du Geant» than In the of the plain, 

fai the middle of the the colour of the sl^ h 
much darker on the Col Ae*Qettnt than it h on the 
plain, which ^owsthot the qcteiHihy of opaquO va- 
pour is at that heuf liig Chin in the plain. Hence 
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it appears that the mid-day sun has a great effect Cysnometer 
in rarefying the opaque vapours on high mountains, ^ P 
and that h; does ndt diminish in so great a degree, , 
the quantity of opaque vapour on less elevated 
jdains. Saussure, Description du Cyanometrej Mem. 
de Turin, 1788, 1789. Journal de Phys. 1791> 

Vol. I. and Saussure, Voyatre dans les Alpes, § 2009- 
The ‘ cyanometer was employed by Humboldt in his 
travels ih Soutli America. (v.) 
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DAIRY or DAIRYING, that branch of htu- 
bandry of which the object is to convert the pro- 
duce if tfie soil into milk, by means of ihe domes- 
ticated animals, and to prepare it for use in differ- 
ent forms ; has been treated at some length in the 
articles^ AoRiom.TUP.B, Bottbr;' Chbebe, and 
JdiLK, in the bo^ ofthe Work, tovrhich the reader 
^ veferrod. is necessary here, therefore, is 

^ present a condensed view of the subject, descrih- 
vtag, imder its leading divisions^ the prmeipal altera- 
tions er improvements that have been recently tn- 
trodueed into practice. 

The only antmel kept in considerable numbers 
for its milk, in this country, is the cow. Though 
it is still the ptactioe in some parts of Britain 
to draw a quamlv of milk fVom ewes, after their 
lemhf are weaned, mid a few goats and asses 
are cMeAy for their milk, yet in the caso of 
sheep, the milk is a very subordinate part of the pro- 
duce, and the medicinal quality of the milk of the 
two latter species of animals, of which the number 
is ^uite moonsiderable, does not allow tliem to be 
considered as part of a dairy stock. 

Milk is UB^ either in the state in which it is 
drawn from the cow. or, after its component parts 
have been separated, in the shape ef oreum, or but- 
ter, or cheese, with butter milk, skiai mtlk, or whey. 
Hence, to give a ’general view of this branch of hus- 
bandry, it is necessary to arrange dairies under 
three great divisions, accordiim to the principud ob- 
ject of each, namely, new mm, butter, aQd,tiiisese 
dairies. Nor is it any objection to this arrangement, 
that, at certain seasons of the year, or owing to tem- 
porary causes, it may be found necessary to unite 
the li^ours of all the three in any one of these di- 
visions. It is enough Uiat the chief purpose and 
general management be different, to entitle them to 
separate consuleratiopi because tliese take their rise 
in the very diftrent circumstsnees of t\:h class, 
and give to it a determinate character. Tlie treat- 
ment of tho cows, and the value of their produce, 
are by no means the same in all the three, and the 
animals themselves would require to be« selected 
with a view to the particular object of each ; the 
cow that yields the ^eatest quantity of milk, and is 
on this account preferred for a new milk dairy, not 


being always the most profitable one in a Acese oi 
butter dairy. ^ 

f 1. New Milk Dairies ^ — It is only in or near Ntw Milk, 
large towns that dairies of this description can be 
established upon a scale of any extent, and there 
they are found in great variety. It will give a suffi- London, 
dent view of wliat may be considered the best sys- 
tems of management, to mention the practice of the 
London' and Edinburgh dairymen. 

1. The cows kept for supplying the metropolis Covs. 
with milk are of a large size, with short horns, and 
known by the name of Holdemess cattle (from a 
district of that name in Yorkshire), though they do 
not now all come from thence, but many of them 
from simihnr stock in that and the neighbouring 
counties. They are bought from the breeders when 
three or four years old, and in calf, and exposed by 
the dealers at the ihirs and markets in Middlesex, 
particularly at Islington, where there is a fresh sup- 
ply from the country every Thursday morning, by 
means of which the London cow-keepers are en- 
abled to keep up thdt stocks. These cows are pre- 
ferred on account of the quantity of their milk, 
without regar^d to its quality. A few of the cow- 
keepers have very large stocks, nearly a thousand 
being sometimes in»the possession of one individual. 

The whole number required for the supply of Lon- 
don and its environs with milk is about 8500, the 

E reduce of which, a few years ago, was estimated at 
38 a year each, or L. 323,000 in all, said to 
yield a profit of L. 6 per cow to their owners. But 
the sum actually paid for milk, including the profits 
of the retailer, is stated at L. 626,233 per annum. 

The COW' keepers breed very few cattle, and those 
only from favourite cows, which become so merely 
from their giving much milk, and with very little 
attoution^to the aioice of their bulls. Cows of this 
description are usually kept five or sometimes even 
seven years. When they are allowed to become 
dry, with a view to their being disposed of, they 
toon become fat on their former diet, and arc th A 
sold to tlie butchers. 

During the night, the cows are confined in stalls. Manage- 
About three o’clock in tho morning each has an 
half bushel basket of grains. From four o’clock to 
half past six, they are milked by the (retail) milk 
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Dairy, dealers, irflt) contract with the cow-keepers for the 
milk of a certain number of ^ws, at bo much for 
eight quarts. When -the milkhig is finished, a 
bushel basket of turnips is given to each cow ; and 
very soon afterwards they have an allotment, in the 
proportion of one truss to ten cows, of the most 
grassy and soft meadow hay, which had been ,the 
most early mown, and cured of the greenest colottr« 
Tliesc several feedings are generally made befiare 
eight o'clock in the morning, at which time ^ 
cows ire turned into the cow-yard. About twelve 
o’clock they are again confined to their stalls, and 
served with the same quantity of grains as the^ had 
in the morning. About half past one o'clock m the 
airernoon, the milking commences in the manner 
before described, and continues till near three, when 
the cows are again served with the same quantity’ll^ 
turni[}s, and, about an hour afterwards, with the 
same distribution of hay. 

This'^mode of feeding generally continues during 
the turnip season, which is from the month of Sep- 
^ tember to the month of May. Daring the other 
months of the year, they are fed with grains, cab- 
bages, lares, and the foregoing proportibn of rooen, 
or second cut meadow- hay, and are continued to be 
fed and milked with the same regularity as before 
described, until they arc turned out to grass, when 
tliry continue in the field all night ; and even during 
this last period they arc frequently fed with grains, 
which arc kept sweet and eatable for a considerable 
length of time, by being buried in pits made Ibr 
that purpose. There are about ten bulls to a stock 
of three hundred cows. The calves are generally 
sent to Smithfield market at one, two, or three days 
old. The quantity of milk, given by each cow, on 
an average, is nine guarts a day, or 32S5 quarts in 
the year. The weekly expence of food is estimated 
in the Middlesex Report at 10s. 3d., and the other 
charges about L. 5, 7^* per annum. In 1807» the 
retailer paid to the cow- keeper 2fd., and sold it 
to the consumer at per quart, but it is alleged, 
that by taking off cream, difference of measure, and 
other means, the retailer obtains a profit of no less 
than 100 per cent. 

Five or six men only arc erftployed in aUending 
near three hundred cows. As one woman cannot 
milk more than eight or nine cows twice a day, that 
part of the business would necessarily be attended 
with considerable expence to the cow- keeper, were 
it not that the retailer, as before observed, agrees 
for ihe.produce of a certain number of tows, and takes 
the labour and cxpcnce of milking upon himsclF. 

Every cow-house is provided with a milk room 
(where the milk is measured, and served out by the 
cow-keeper), and this room is commonly furnished 
with a pump, to which the retail dealers apply in 
rotation ; not secretly but openly, before any per- 
son that may be standing by, from which they pump 
water into the milk vessels at their discretion. The 
pump is placed there expressly for that purpose, 
and it is seldom used for any other. 

Edinburgh. 2. The greater part* of the cows kept in Edin- 
burgh are also df the short- horned breed., brought 
from the counties of Berwick, Roxburgh, >intl North- 
umbeiland, and weigh, when fat, from 40 to 60 
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stones avoirdupois* They are purcliased by ded- 
ers, who drive them to market when they are about 
to calve, Or immediately after calving. Many of 
them are too old. for being kept to advantage on tho 
usual food allowed them in the country, or to be 
fattened on tuni|ps ^ and part of them arc purchas- 
ed from binds or manied ploughmen, who have no 
means of fattening then. A cow which shows a 
great deal of milkt Bella in fidinburgh nearly as high 
as a fat cow of the same weight. 

The cow-feedeVt of Edinburgh do not find it for 
their interest to keep their cows for more than one 
year, or even so long, if they can be fattened sooner. 

Their object is to have as great a quantity of milk 
as possible in the first instance ; and when the cows 
fall off in milking, as they almost always do from 
between four and six months after calving, to pre- 
pare them speedily for the butcher. Most of the 
cows continue to give a good deal of milk while 
they are fattening, and even until they are sent to 
the shambles. It is expected they should sell to 
the butcher at the price paid by the cowokeeper. 

Their food in summer is brewers* and distillers* Food, 
grains and dreg, wheat shellings or small bran, grass 
and straw; and in winter the same grains, dreg 
and bran, with turnips and potatoes, and hay instead 
of grass. When grains are scarce, cut or dioppbd 
hay is mixed with them. Some of them are sent lb 
pakure in fields near the city, fbr about two months, 
during the best of the grass season ; but even then 
a certain number must be kept in the house, for 
consuming the grams, which are purchased by con- 
tract for a whole year. 

With regard to management, the cow-keepers be- Miinai;o- 
gin with grains, dreg, and bran, mixed together, at nicnt. 
five o’clock in the morning ; fe^ a second time at 
one o*olock afternoon ; and a third from seven to 
eight in the evening. Grass in summer, and turnips 
or potatoes in winter, are given at both intervals. A 
small quantity of straw is laid below the grass, which 
absorbs its moisture, and is eaten after the grass ; 
and, in winter^ straw or hay is given after tlie tur- 
nips. Part of the turnips or potatoes are boiled, par- 
ticularly when there is a scarcity of grains, and in- 
termixed with them. The exi>ence in sunjmer is said 
to be 2s. 10^.; and in winter 3s. 7^d. per day, for 
each cow. The cows are seldom milked more than 
twice a-day ; for about a month after being bought, 
it is sometimes necessary to milk them three times. 

The common periods of milking, 81*0 six o'clock in 
the morning, from three to four in the afternoon, and, 
when milked a third time, nine in the evening. 

Their produce in milk, when fed as already stat- Produce, 
ed, may average about seven Scotch pints, or nearly 
twelve quarts and a half daily, per cow. When the 
cows are smaller, and not so well fed, five pints, or 
about nine quarts, is said to be the average. The 
price of milk in Edinburgh used to be fid. per pint, 
but of late it has been sometimes lower in summer. 

This is said to be very little more than the price of 
the food. Far interest of money, risk, expences of 
management, and profit, there is the dung, worth 
L. 3, lOs. for each cow ; some savings on the cows 
while at grass, which costs only Is, 8d per day ; and, 
probably a small advance ol price may be commoo- 
3 N 
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ly got the butcher, when the cowb m skilfullljr 
selected antf well managed. 

There have been instances of cow-feeden contract- 
ing with others to retail their milk ; but the practice 
is not common, 'ibe cow-keepers generalljr rel8i( it 
themselves. In one instance, a goiiiea a-week ^ 
the milk of each cow was paid by retaUers to a 
&tmer in the vicinity ef Ediidburg^. 

Comparing the Londonoaad £ditibuigh dairies, 
there seems to be a diMtoioe in favour ^ the best 
ef the latter, of no res# than three quarts and a half 
per day. If this be^he fact, .perhaps it is owing to 
the whole of the JOdinburgh cows being always in 
milk, none of them being kept for years, and bred 
from, as in the London ^ries. 

An extensive dairy has been establislied, within 
diese few years, by Mr William Harley at Oiasgow. 
which Is conducted with an attention to the health 
and covhfort of the animals, and the purity of the 
milk, that has, probably, oo parallel in liritain. The 
cows are of the Ayrshire breed (see the Article Agri- 
cuLTune in this Supplement bought in generally ei- 
ther newly calved, or a few weeks before calving, 
and kept constantly in the house till they go to the 
butcher. 'Flieir food is much the same as in the 
I^inbargh dairies ; but the turnips and potatoes, 
J^en iti winter, dre always prepared with steam. 

average quantity of milk is rioven quarts daily 
mm each cow. The cows are not fiinned to milk- 
men as in London, but the milk is delivered to Uic 
consumer, from vessels so constructed and secured, 
as to pi^ont adulteration ki its passage from tlic 
dairy. 

§ S. Butter DuirieSt^Thm class is not confined ^ 
like the former to the unmediate neighbourhood of 
towns, yet the principal ones are situate at such m 
moderate distance, as to allow of their produce being 
sent thither in a fresh state. Butter is made, indeed, 
in every part of the country, but it is, nevertheless, 
the chief object of a great number of dairies, which 
therefore fbrm one leading division in tliis depart- 
ment of husbandry. 

It' does not appear that any. particular breed of 
coWs, as in milk dairies, is selectUl as most suitable 
for dairies of this description ; nor tl^t |beir food and 
general management ditfer materially inom those, of 
cows kept for other purposes. ^ ^ Even in dairies of 
this class, butter, tliougli the chief obicct, is not one 
so exclusive as to prevent tl^ cows worn being em- 
ployed as a breeding stock. With this last. view, 
they are almost of every different variety, according 
as one or other breed is considered, the most profita- 
ble, upon the whole, in different situations. They 
are commonly the breed of the district where the 
dairy is situate, and not, likp the short horns kept 
in milk dairies, brought from other quarters, with a 
particular view to thig description of produce. For 
an account of these breeds, see the Aijticle Aoai- 
o0LtURn4a this Supplement. ^ 

Butteris 'made either from cream taken frUm- the 
milk, or from thelsilk itseU« Of the mode of pre- 
paring butter Ironi cream, and also of the distneu 
where this branch is extensively carried on, a full ac- 
count has been given in the Encyciopadia. (See the 
Articles formerly referred to.) But the practice of 


churning the whqUi.inilk, which nowpretqdlsto some Dairy, 
extent, particularlv in the western counties of Scot- 
land, remains to be described! Mr Marshall in his 
Mview of the Original Report of Cheshire, printed 
p .^7;94, mentions it in 1810, as a singular variety 
m the English butter dairy, that in Che^ire the milk 
and cream are cliurned together without any previous 
scparatioib 

The prMtim of clmrning the whole milk has been Butter made 
^U8 ucscriDed. The milk, when drawn from the cow, from Milk- 
IS pieced ip coolers about three inches deep, and 
stands fr^ twelve to twe%-four hours ; when the 
cream has risen to the surface, llie coolers are 
emptied into a stand-vat, where tlie milk icmuins till 
churned. If another milking is ready to be placed 
in the stand-vat, before the former has begun to sour, 
the second also may be put into it; but if the first 
has soured, or is approaching to it, such admixture, it 
IS said, would lead to fermentation hnd injure the 
milk. The utqiost care is always taken not^to allow 
the coaguittm of the milk in the stand*«ltt to be 
broken, till it is.about to be churned. If the house . 
be of a proper temperature, the milk may stand from 
a day to a week without injury, till as much be col- 
lected as it may be convenient to churn at a time. 

No milk is ev^ churned till it has become acid and 
coagulated. 

The operation is generally performed in plunge- 
churns of considerable size ; some of them containing 
180 Scotch pints, are worked by a sihgle person ; 
and when maeWnery is applied, 150 or 200 pints are 
churned at a time. In a few minutes af^er the ope- 
ration begins, as much warm water is poured into the 
, churn, as raises the temperature of the milk from 50 
to 55 degrees Of Fahrenheit (being that of the dairy 
house), to 70 or 75. degrees; the churning always 
going on while the water is slowly poured in. The 
milk will admit of a greater proportion of water in 
autun^n when it is rich, than in spring when it con- 
tains more serum. Probably one pint of water may 
generally be ^ded, one way or other, to every five 
or SIX pints of milk in the early part of summer, and 
one to four or five in winter. A certain propor- 
tion IS considered indispensable, both for raising the 
cream and facilitating churning, but it is alleged 
that too^mudh is often employed, for the purpose of 
adding to the quantity of the butter- milk. When milk 
IS either overheated, or churned too hastily, the but- 
ter IS alwys soft, and of a white colour. From two 
to three hours is a proper time for performing the 
Operation of churning. ® 

In Renfrewshire, where nearly all the milk is em- 
gloyea in the manufacture of butter and buttcr-n.ilk 
cows are sometimes hired by the year at L. 13 or 
Lv 14- 

produce per cow of the butter-dairics Avc»ec 
or Eogjand. according to Mr Marshall, is three fir-'pfodure ia 
Jms, of 56lbs. each, yearly. In Buckinghamshire 
the rate » higher, a cow yielding Slbs. per week, for 
40 weeka, or more than 3} firkins. The annual con- 
sumption of London has been computed at 5o 000 
tons, or two millions of firkins, which, at the rate of 

P ^ produce • 

of 667,000 cows. This would bfc in the propottion 
of nearly a hundred weight to every individual in the 
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Dairy, population^ which is probably much above the truth, 
but the demands for the shippit^an.d other purposes 
must be very considerable. 

The packing, sailing, and selHhg of butter are 
regulated by statutes, of which the most important 
is the 36th Geo. III. c. 86* By these it is enacted, 
that every vessel made for the packing of butter shaiH 
be marked with the maker’s name and plate of OiBode, 
and its own weight, and shall be of a size to cootosn 
84lb8., called a tub, or a firkin to contain OdUMji, w 
a half firkin of sSlbs.; and severe penaltieil 
posed for the breach of these, and a variety of oilier 
regulations for the prevention of fraud. 

The manufactuiG of butter leaves a farg0 peoper^ 
tion of the milk, applicable to other purpose. When 
the whole milk is churned, the residuum' is called 
butter*milk, which is sold in towns atapennyjMr 
Scots pint (more than two English quarts), and 
when (jj&livered in a cleanly and pure state, it is es- 
teemed a wholesome and nutritious article of food 
by the labouring classes. If the cream only is em- 
ployed, there remains skim or sour milk, which in 
some places, as in Buckinghamshire, whete it is re- 
duced by repeated skimmings for cream, is giv^n to 
hogs ; but it is more commonly made into inferior 
cheese, yielding whey as the last product for the feed- 
ing of hogs. 

§ 3. Cheese Dairies . — The practice of the prin* 
o.iiiKs. cipal cheese districts of England having been de- 
scribed in the Encychjxrdin (see Agriculture 
and Cheese), wc have little more to add under this 
head than a «hort notice of the cheese dairies of the 
west of Scotland, where the manufacture has been 
brought to much perfection, and is carried on to a 
great extent. The cheese of this district is known 
! by the name of Dunlop Cheese, from a parish in 

Ayrshire of that name, where it is said to have been 
first made ; but dairies of this description are now 
spread over all that and the adjoining counties ; few 
of them are large, but the total number of cows is 
considerable. One individual had lately more than 
a hundred. 

When such a number of cows are kept as to yield 
milk sufficient for u cheese of tolerable size, at every 
milking, the milk is passed through a sieve (provinciaU 
ly termed a milsejf), to remove impurities, into a boyne 
or vat, and formed into curd by a mixture of rubnet. 
As milk requires to be coagulated as nearly as pos- 
sible at its heat when drawn from the cow, and as it 
must cool somewhat in milking and passing through 
the :ieve, it is necessary to pour a quantity of warm 
water into it in the curd-vat. 

Where the cows on a farm are not so numerous 
as to give milk sufficient to make a cheese every 
time they arc milked, the milk is stored about three 
or four inches deep in coolers, till as much is col- 
lected as will form one of a proper size. When the 
cheese is to be made, the cream is skimmed from 
the milk in the coolers, and, without being heated, 
is passed through a sieve br drainer, along with 
the milk which is drawn from the cows at the timf3, 
into the curd-vat ; .and the skimmed milk being 
heated, so as to raise the temperature of the whole 
mass to clteut the heat of new milk, and also passed 
through the drainer, the whole is coagulated by 
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ninnet, carefully mixed with the milk. The cream 
is put into the curd-vat cold, that its oily parts may ' 
not be melted. 

The tempesaturc at which the milk is kept, from 
the iHsie it n drawn from the cows till it is ^rmed 
into cheese, ought to bt carefully attended to. To 
make it eool, and to facilitate the rising of the 
cream, a small quontky of cold water is generally 
poured into eoch cooler. If Jeept much warmer 
than 55 degroes^of FabreiiilAt» it will not properly 
east up thecreoinr a thiog.aecessa^^ even when the 
whole is to be ferined into ohoese, and it will very 
soon become sour. Af\d» if' it gets into a lower 
temperature, the milk never coagulates so well, 
the cheese made from it is soft and inadhesive, and 
the whey is separated witli difficulty. It is not 
enough that the temperature be raised to the proper 
degree when coagulated ; if it haa> prior to dial;, be* 
come toe cold, the heat otseUing the curd will dot do 
away the bad effects of the previous cold. It is said to 
be owing to the milk being allowed to cool too much 
before it is coagulated, tW it becomes difficult to 
get it formed into cheese in winter, and that the 
cheese made at that season is so soft and tasteless. 

Whenever the milk has coagulatedi the whey is 
drawn off as fast as possible ; and, to facilitate its 
separation, the curd is minutely broken, or cut wkb 
a knife. When the whey hiu been mostly extni^ 
ed, the curd is put into a drainer, and again cut''^ 
pressed, to exp^l it more completely. It is next 
broken small, minutely miked with salt, and put 
into the cbeese-vat, with a piece of thin canvass 
round it; and pressure is applied till the whey is 
whofiy extracted, and the cheese formed. It re- 
mains the first time about an hour, and afterwards 
three or four hours each time* in the press, getting 
a dry cloth, and its position being reversed every 
time it is replaced. Skewers are never put into 
the sides of the cheese to extract the whey, as is 
common in England. 

Some have, of late, shortenetjl the process of press- 
ing, by placing the cheese, when it comes from the 
press for the first time, into water, heated to about 
95 or 100 degrees, where it remains till the water 
falls to the heat of new milk. It is then dried well, 
and again placed under the press. 

Salt is generally applied without measure or 
weight, but the proper rate is said to be half an 
ounce to every English pound of cheese, or 13 ounces 
to 24 lbs. 

When the cheeses come from the press, they are 
exposed, for about a week, to a considerable degree 
of drought, and turned over twice every twenty-four 
hours, and afterwards laid on boards in a close cool 
room, and turned over twice atweek. The practice 
of sweating cheeses after they come from the press, 
and befove they are laid qp to dry, so common 
in England, is not approved of in Scotland, from an 
idei^that it impoverishes the cheese, by melting part 
of Hs fat. 

All the operations are carried on in Scotland by 
womem Men would think themselves degraded 
were they to assist in milking the cows, or making 
the cheese. 

Besides one or two meal cheeses, in which the 
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Dairy, milk ii freah or tweet, e great deal of cheeae ia made 
from milk from which cream baa been taken, and 
lidiicli haa therefore been allowed to atand longer. 
Thia may be conaidered aa o aoberdinate branch of 
the butter dairy, triiere butter b made from eream, 
B8 ia Btill the moat genaral practice ; bat the preeeaa 
doea not require to be deaedbed, as it ia «t matbiv 
ally different fromvthat wbieh firevaila in what may 
sUtnmcil be more properly mdied a ebeeae dairy. Suffidk hw 
Milk ChcMc. been long noted for c h oti c of thia deacriptien. ¥«t 
the celebrated Fanseam « takl to be made of tlie 
aame material i ofthh dtt aeeoaat has beeneJiaady 
given in the En^dapmaai 

Xvrray<! aatai^e yearly produce of cheeae, ftoaa the 

I’roducc in milk of • esw, accOiwng to Marahail, ia from S to 
i'hcLtc. 4 4 Mat. or more than double the weight of butter. If 
4| quarta of milk cemmonly yield l lb. of cheeae, 
a cow ttot gbrea SOOO quarta in a year ahould pro- 
duce’ about 4 cwt. of cheeae. It haa been calculated 
that Cheahire alone nakea no leaa than i l,dOO tons 


Whey 

Butter. 


FliUMilk. 


lA 

In many of tke Englirii cheese dairies, a quantity 
of inrerior butter is obtained fVom the whey. In 
some parts of Gloucestershire, and in Cheshire, this 
ptsoduce is rated at half a pound per cow in the week, 
iKUdi sells at from a penny to twopence a pound 
milk butter. In tome instances, what is 
the green whey/' or that which is taken 
the oheeso*tab after the curd is formed, and the 
white/’ or that which is j^aprossed from the curd 
itsdf, me at first treated separately, the former being 
heat^ os toon as it tms parted with ebe curd, till it 
throws up a little white froth, and the latter set by 
till it is at least a di^ old. This lost is then added to 
the fomace-pan that contains the green whey, from 
which mixture a substance is thrown up something 
» in appearance between cream and curd, which is 
constantly skimmed olf as long as it rises, and put 
into the cream mugs to be churned for butter. In 
tlie praettee of other dairies, the white whey only 
seems to be Xised, and, after standing seme time in 
these mugs, to acidulate for chumihg, the butter is 
obtained from it in the same way as from milk. The 
green apd the white whey are, in other instances, 
both heated together, to which, if petfolstly swe^, a 
little acid is sometimes added. 


Whey, whether butter be made from it or isot, is 
sometimes stfojected to further o|Mlrati<ms, to fit it 
for h uoian food. Fleeting or JtiUmitkp made hy pthir- 
ing butter-milk upon wh^, is a common beswtwgd 
among the farm serrantsof Cheshire. But thepuipote 
to which it is chiefly applied h the feeding of pigs, 
for which it is worth about a gainea for every cow. 
From the whey bbtuned from the milk of four cows, 
it has been calculated that a hog may, in one sea* 
son, and with very little ofoer food, be rated to tte 
weight of IS or id stote* 

k On the a^^iect of cream, a product dllaBnon to 
all the tltendssses of dairies, though of greatest va- 
lue in the shpatioa prQ|w to new milk dairies^ that 
is, in or near towns, it is only necessary to observei 
that the of it afiiirdt f ready resource whenever 
all the miUc cannot be disposed of in a fresh state, 
and alio whaPi from teoeeason of the yeiTi or other 


circumstances, the manufacture of cheese must be 
discontinued. But there is yet another branch 
dairying that deserves attention, namely, the fattfaig 
of calves, and this also may be, and usually is, car- 
ried on, at least occasionally, at dairies of every de- 
sertion. As milk is the chief, aud in most cases 
their only food, its employment in this way may be 
considored as merely another mode of preparing it 
for the use of man. 

Csives.ana either suckled or fed from the pail. In 
the county of Middlesex, where a great many are 
fatted fay tile .first mode, the calves are kept in pens 
of seven or eight feet square. There are seldom 
more ithaEi four calves in one pen, which has only 
one door, and that is towards the cows. Particular 
care is taken to keep those places free from dirt of 
every kitwl, and well bedded with clean straw. On 
one side of every pen is placed a small trough, at 
such a height ai to prevent its receiving pny soil ; 

Ibis is always hept^ supplied with chalk, ^ both in 
lumps and in powder, not u ith a view to render the 
veal whitCj ns some persons erroneously suppose, but 
with the inteiition ^ preventing acidity in the sto- 
mach. Without this precaution, they would be 
liable to scour ; which always prevents their thriv- 
ing, and sometimes occasions the death of the ani- 
mal. Some persons mix ground barley with the 
chalk, and others give them daily halls, made of 
linseed-jelly and barley-meal, to render them more 
&t, or fat in less time than could be done with milk 
alone. They are suckled at precisely the same time 
every twelve hours, generally at six o'clock. Any 
considerable deviation in time would occasion their 
being fretful, and that would impede their becoming 
fat. In abemt ten weeks they make the best veal ; 
though they are frequently continued eleven or twelve 
weeks, with increase of weight ; but, in that case, 
the joints of. meat become large, and the grain of 
the ve||. coarse. The large calves also sell at a less 
price per atone, than such ns are of a moderate size. 

in the western counties of Scotland, where cheese 
dairies prevail, the calves are fed from the pail, suck- 
ling being considered injurious to the cows ; and as 
the cows wifi awt suckle any but their own calves, a 
calf would thus be ooidined to the milk of only one 
cow. It is the practice there to give to those that 
are to be reared, the.first drawn milk, which is tliir^ 
and abounds witii serum ; and .to such as are fatting, 
the last drawn milk of two or perhaps three cows. 

1 ^ 1 ^ have no other food ; anti bleeding is never used 
withal view to expedite their fattening, gs in some 
dairiesL A little bacon or mutton broth k adminis- 
tare4i teen a purgative is neoeasary ; and rumiet is 
used for mypfotkie pinpose, if they begin to scour. 

But tim oidiimry management conates io merely sup- 
plying ttem with abuzu^oe of the richest milk, af- 
ter tte first two or three weeks, and keeping them 
dry, bynoeane of plenty of JUter, in a dark weU-aire^l 
apartmtet^ ^#o^ expoa^ to the extremes of either 
heat or.oold. 

The operations of the dairy, in all its branches, Dairy Mu. 
are still conducted, periiaps more empiricallj than nngement 
tbow of any otfaer de^ntment of bugbandry, though umibim. 
it vonid appear that ocieDCCii chemistry m|qiitkular, 
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nniry. might be af^plied to diBOOvor the principlcB, and re- 
ulate the practice of the art, with facility and pre- 
•^ion. We have heard it admitted, even by expe- 
rienced dairymen, that the quality of their cheeses 
differs ^materially in die same season, and without 
beings able to ossign a reason. Every One knows how 
different the cheese of Gloucester is from that of 
Cheshire, though both arc made from fffenh milk, the 
produce of cows of the same breed, Or ra^er* in 
both cq^unties, of. almost every breed, and pic- 

tures that do not exhibit any re]niarkabt(^ iiSlxeace 
in soil, climate, or herbage. Even in the Siuxia dis- 
trict, some of what must appear the most important 

S ints are iar from being settled in firaotioe^ Mr 
arshali, in his Rural Economy qf ^ucesUrskiref 
has registered a number of observations on the heat 
of the dairy-room, and of the milk, when the runnet 
was applied in cheese- making, on the tone required 
for coagulation, and the heat of the whey after, which 
are curious, only because they prove that no uniform 
rule is observed in any of these psoticulars. The 
same discrepancy is observable in idl the subsequent 
operations, till the cheese is removed froos the press, 
and even afterwards in the drying-room. One would 
think the process of salting the cbeeSes the most 
simple of all ; and yet it is sometimes, as in the west 
of Scotland, mixed with tlie curd ; in other instan- 
ces, poured into the milk, in a liquid atate, before 
being coagulated ; and still more commonly, never 
applied at all till the cheeses are formed in the press, 
and then only externally. Our limits do not permit 
us to describe this great diversity of practice, nor is 
it necessary, as it does not appllar which method is 
entitled to a preference. A similar difiS^ence pre- 
vails in the number, description, and malerials of the 
utensils employed, of which the most useful have 
been already noticed in the Enoydopwdia. But it 
deserves to be mentioned, that, since the Articles 
formerly referred to were written, milk-cpplers of 
iron, tinned within, have begun to, come into use in 
V oil Coolers Scotland, and are much approved of. The milk 
cools sooner in them than in wooden vessels ; they 
are not liable, or only in a very small degree, to the 
same objections as leaden coolers, and ftiey are ea- 
sily kept clean. They were first made by Mr Baird 
of Shotts' Iron- works, in Lanarhshine. 

As the first step towards scientific improvament in 
the practice of the dairy, it would be desirable to 
Ocsidcratu. obtain a simple and accurate test of the quality of 
milk, or the praportSm in which its thiM com- 
ponent parts, oleaginous, caseous, and serous, ore 
combined in every instance. By means of it 
would not only be known befiwehaad, what the pro- 
duce of milk, in each of tbeae parts, ongbt to be un- 
der correct management, bat also, by applying it lo 
the milk of different breeds, and of the same breed 
kept on different kinds of food^ Ibe most ^ro&able 
description of cows, and the most beneficial mode 
of feeding them, according to the imrpuse fi>r which 
their milk was to be employed, would in time be de- 
termined. The changes which am understood to 
take place in milk dqring tlie gestation of the ani- 
mal, and at certain intervals from the period of its 
parturitioiBi, and such also as depend upon its age, 
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might perhaps bo detected by the habitual employ* Dairy, 
ment of such an instrument. 

The importance of a test of this kind has not ' 

escaped the attention of ingenious men. Mr Dicas, Dicas’a Law 
a mathematical instrument maker in Liverpool, and toncter' 
well known by his invention for trying the strength 
of spirituous liquors and wart^ many years ago con* 

Btructed what has been called ,a bmtometer, an in* 

Btrument for aicertiuning *• the richness of milk flrom 
its speeifie gravity, compared with water, by its de- 
gree of warmth taken by a thermometer, on empa* 
ring its specific gravity with Ha warmtb.*’_“ If the 
prineij^e be rights (says die author of the Lanca* 
shin Hemti), “ by this may be ducovared not only 
the qualities of the milk of dhferant cows, pastures, 
foods, as turnips, potatoes, grains, &c. but also, pro- 
bably, which may be the best milk, or best pastures 
for butter, and which, for cheese.'* Another inven- 
tion for the same purpose lately (June 1816) come 
under tlie notice of the 11 ighland Society of Scot- 
land, in a Report from a committee of their num* 
her, prepared by Dr .Hope, Profeasor of Chemistry, 
in the University of Edinburgh. The subject of 
it is the patent aerometric beoda, invented by Mrs 
Lovi of this city. The committee are rf (quaion, Mrs Lon's 
that these beads may he introduced into tbe d^iry Beads, 
with a reasonable prospect of practical otittir. 
llie importance of such a test, as well as tbalw* 
eulty of obtaining one that diall imm edintoly in< lici> t e 
the ^ality of the mill;, arising from the different 
^cific gravities of its patts, and also the mode of 
usiag these beads, may be seen from the fc^owing 
observatioBs of the committee : 

'* Were milk a liquor, the value of which, as ef 
many other fluids, is indicated by its specific gra- 
vHy, the application of the beads would be sim- 
ple, and their testimony immediate. This, how* 
ever, Js not the caae. Milk is a compound fluid, 
consisting iu a great measure of water, and otving its 
valuable qualHies principally to the curd and butter 
which it contains. The richest milk abounds in oil 
and curd, said the poorest in water. As the oil is 
lighter than water, and die curd heavier, die quan- 
tity of these ingr^ients is not indicated by the spe- 
cinc gravity ; ter were these substanocs in milk in 
certain proportions, they would not afiect the speci- 
fic gravity of the fluid, however large the quantity 
of '^em might be^ the one counteracting the other. 

** Milk possesaes a specific gravity greater than 
that of water, which it derives in part from the sac- 
charo-saline matters belonging to the whey, and in 
part ikom the curd ; and it approaches more nearly 
tbe specific gravity ioX. water, the greater quantity of 
water k has. Or the greater the proportion of cream. 

Heoce, a low specific gravity indicates either much 
rtefanoBB or 'great poverty; and, consequently, die 
gravity of this fluid is not an immediate indication 
of ka quality. The information given by the beads 
will, however, he valuable, 4f the specific gravi^ be 
exatniead after die cream is removed, os well os be- 
fore. 

' “ When milk is tried os soon as it cools, say to fiO**, 
and again, after k has been thorouehly skimmed, k 
will be found that the skimmed milk is cf confer- 
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ably greater gravity ; and as this increase depends 
' . u^jon the separation of the lighter cream, the amount 
of the increase, or the difference between the specl- 
lic gravity of the fresh and akimmad milk, will bear 
proportion to, and may be eniployed as a measure 
of the relative quaritities of the dijy matter or butter 
contained in differwit milfc*. In this manner, there- 
fore, by discovering by these beads the difference in 
the specific gravity milk whin new, and after being 
skimmed, the relative Values of this liquor, for givii^ 
butter, may%e certainly and easity determine. 

The Committee Conceive, that it woifid be of much 
importance 10 asceVtidni by careftlly conducted ex- 
periments, exact quantity of butter furnished by 
a given melisure of milk of different degrees of rich- 
ness, ttie specific gravities of which have been exa- 
mined before and after the separation of the creaih. 
By such' expenments, the quantity of butter corre- 
sponding to each degree of change in the specific 
gravity may be determined ; and then the aerome- 
tric beads will serVe to indicate, not only the rela- 
tive qualities of different milks, fbr the purpose of 
butter making, but also the adual quantity ot butter 
that any given quantity of milk oufpt to afiord. 

That such information may prove of consequence 
iinregulatina the business of the dairy, is too obvious 
WjlMture mustratioD. 

^ Ac specific gravity of skimmed itiHk depends both 
on the quantity of the taCcharo-saUnc matters, and 
of the Curd. To estimate the relative qdan^es of 
curd, and that determine the value br milk, for 
the purpose of yielding cheese, it is only required to 
curduG the skim milk, and ascertain the specific gra- 
vity of the whey- The whey wfil, of course, be found 
of lower specific gravity than tlie skirtimed milk ; and 
the number of degrees of difference affords a mea- 
sure of the relative quantities of the curd. 

“ By a proper series of experiments, the quantity 
ot‘ cheese equivalent to each degree of the diminution 
of gravity in a given measure of this fluid, might be 
determined. 

“ Hence it appears to your Committee, that the 
aerometric beads may be employed to explore the 
quality of milk, in relation both to the manufacture 
of butter and dheese ; and your Committee beg 
leave to direct the atteiltion of the Society to this 
subject.’* 

On the subject of new milk dairies, see Holt's 
General View of the Agriculture of • Lancathire, 
1795; Middleton’s 1807; Sir John Sin- 

clair’s Htutbandry of Scotland, and the Generoi ftc- 
of Scotland, Vol. 111. and Appendix, Vol. II. 
The best account of batter and cheese dairies » to 
be found in the writings of Mr Marshall, particular- 
ly in his Rural Economy rf Gdoucestershire. See al- 
so Wedge’s and Hollanda Cheehire; Smith's Qai* 
loway i Alton’s Ayrtkire ; and Prise Ettrut and 
lyantactioM yf the Hkhlmd Socit^ of twldnd, 
VoKV.ftirtl. ^ (A.) 

DALGARNO (G*oaoK), tn sSmost forgeitten 
but most meritorious ahd ortg:iijiBl writer, wak born 
in Old Aberdeen, about the year 1626. He appears 
to have studied at Maitochal College, New Aber- 
deen, but for wbaclengfli'of time, or’ with what ob- 
jects, is wholly unknown. In 1 657 he went to Ox- 
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ford, where, accoj^ding to Anthony Wood, ** hO DjJgaypo- 
taught a private grammar school with good sue- ' 
cestTor about thirty years." (Athen. Oxoiu Vol. IT. 
p. 506t7.) He died of a fever on the Sifith August 
16879 ftud was buriad, says the same author, ** in 
the north body of the Church of St Mary Magdalen .** 

Such is die mn^ biography that has been preserv- 
ed of a man vrho lived in friendship with the most 
eminent phiid^opfaers of his day, and who, besides 
other ori^nal speculations, had the singular merit of 
anticipatii^ more than a hundred and thirty years 
ago, soma of moat profound conclusions of the 
present respecting the education of the Deaf 
and Dumff. His work upon this subject is entititid 
Didascal^ophus^ or the t^af and Dumb Mans Tu- 
tor ^ and was pnated in a very small volume at Ox- 
ford, in 16^. He states the design of it to be, to 
bring the way of teaching a deaf man • to read and 
write, as near as possible to that of teaching young 
ones to speak ana. tmderstaad their mother tongue. 

In prosecutic^ Of this general idea,’* savs an emi- 
nent philoBOfltier of the present day, wno has on 
more thanlane occasion done his endeavour to res- 
cue the name Of Dalgarno from oblivion, he has 
treated in one short chapter, of a Deaf Mans Dic- 
tionary ; and, in another, of a Grammar for Deo) 

•persons ; both of them containing a variety of pre- 
cious hints, from which useful practical lights might be 
derived by ail who have any concern in the tuition of 
children during the first Stage of their education.'^ 

(Mr Dugaid Stewart’s Account of a Boy horn Blind 
and Detf, Transacf. Royal Society Ed. Vol. VII.) 

Twenty years before the publication of his Didasca- 
hcoff^hiis^ Dalgarno had given to the world a very in- 
genious piece entitled Ars Signorum^ from which, 
says Mr Stewart, it appears indisputably that he 
was the precursor of Bishop Wilkins in his specula- 
tions concerning a real character, and a philoso- 
phicdi language.’* Anthony Wood tells us express- 
ly, indeed, that Dalgarno communicated this piece to 
WilkiM before it was published, and that it was from 
it that the latter took the hint of his celebrated work. 

It is higMy discreditable to Wilkins that he takes no 
notice iVhatevcr of the name of Dalgarno ; and Dr 
Wallis must share the same censure. “ That Dal- 
garno’s suggestions, with respect to the education of 
the Dumb, were not altogether useless to Dr Wal- 
lis, will be readily admitted by those*’ says Mr 
Stiriwart ** who take the trouble to compare his Let- 
ter to Mr Beverly published eighteen years after 
Dadgwroo’s treatise, with his Tractaius de Loquela^ 
published in ] 653. In this Letter sotne valuable re- 
marks are to be found on the method of leading the 
dumb *^10 tllb aigfOification of words; and yet the 
namei^df Dalgarno is not once mentioned to his cor- 
respondent;;’^ That notice which the English Profes- 
sors, whcitiorrowed from them, ungenerously withheld 
from the wiitings of the Scottish Schoolmaster, was 
lib^oUylbeSlchved upon them by a far greater man 
of Vhothtfr ^huutry, by Leibniu, who has, on vari- 
> ous occasions, alluded to the Ars Signorum in com- 
mendatory ternis. The t#o . works of Dalgarno 
above mentioned are exceedingly rare, and might 
probably he reprinted without any great rbk of losib 
to the Publisher. ^ 
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DEAF AND DUMB. 


iraPand HThb education of those unfortunate qhildren, who, 
from birth or early infancy, have been destitute of 
the sense of hearing, and who are therefone preclu- 
ded from receiving instruction in the ordinary way, 
must obviously bo attended with peculiai difficulties. 
The senses being the only inlets to knowledge, and 
one of the most important of these inlets being 
closed, an extensive clasu of ideas^ and of associations 
longing to them, are totally excli^ed from their 
minds ; and as the principal medium of mental inter- 
course does not exist, we are obliged to resort to 
new and less perfect channels of commuoteation, and 
to employ peculiar methods and artifices tn impart- 
ing knowledge. The invention and em(doyme&t of 
means calculated to attain those purposes^ consti- 
tutes a particular art, having for Hi object the in- 
struction of the deaf and dumb; an art which, 
though it has not hitherto been dignified by any 
specific appellation, is so highly interesting in a mo- 
ral, as well as philosophical point of view, that we 
conceive it incumbent upon u« to present our read- 
ers with some account of the principles on which 
it is founded, and of the methoas which experience 
has shown to be the most successful. 

The proportion of children born deaf, and who 
must 08 a necessary consequence remain mute, was 
formerly supposed to be much smaller than it really 
is ; as appears from the great number of cases which 
of late years have presented themselves to notice, 
since the formation of various establishments for the 
express purpose of their instruction. %T|te celebrity 
whicl) the Abb 6 de I’Epee acquired at t^is for his 
saccess in this art, drew forth into view a multitude 
of persons of tliis description who were nevar before 
suspected to exist. It was discovered that about 
two hundred deaf and dumb persons were living in 
Paris alone ; a number which, calculating from the 
proportional population, would give above three 
thousand for the whole of France before the Revo- 
lution. The same apparent increase has been re- 
marked in every town where similar institutions have 
been formed ; from whence we may conclude that 
this congenital defect is by no means unfrequent. 
Condition scarcely necessary to observe, that the in- 

of till- Hi ‘.if capacity of speech in luch persons as are designated 
und Dumb, by the term of deaf and dumbt results idtogether from 
the want of the sense of hearing, and not from any 
physical imperfection in the^ organs of speech. Some 
fanciful writers, indeed, have ascribea it to an al- 
leged sympathy between the organs of hearing and 
the organs of speech, by which the d i sease or de- 
fect of the foriher is Gommunicated totfie latter: 
but for this notion there does not appear to he the 
slightest foundation. AH who are deaf from bhrtii 
must necessarily be dumb ; that is, they must be in- 
capable of using language, of the sound of which 
they have never hat] the perception, and which they 
consequently could never attempt to imitate. From 
a strango inattention to this circumstance, it was 


usual, even with parents who noticed the slowness Deaf and 
of their progress in coniparison with other children, 
to ascribe it to a natural imbecility of intellect, 
which they took for granted was equ^ly irremedia- 
ble witji the organic defect from which it originated, 
and efibctually jprecluded all attempt at instruction, 
and all hope ot rendering them useful members of 
society. Their hdnds were accordingly sufFeml to 
remain witliout culture ; they were abandoned to 
themselves, degraded from the privileges of men, 
and exiled from the community of rational beings. 

To such a culpable ei^tcnt was this prejudice car- 
ried, that it has been the practice, in some coun- 
tries, to destroy as monsters all children who re- 
mained at three years old incapable of either hearing 
or speaking. In Frmice the very birth of such chil- 
dren was accounted a sort of disgrace to the family 
from which they sprung : and the duties of huma- 
nity were deemed to extend no further in their be- 
half, than to the maintenance of their animal exists 
ence, while they were carefully secluded from the 
eyes of the world, either within the walls of a con- 
vent, or in some hidden asylum in the country. A- 
bandoned thus early to their fate, and regarded as 
little better than ideots, it is not surprising that their 
future behaviour should have been such as might 
seem to justify the narrow views which prompted 
this ungenerous treatment. All motive to exertion 
being withheld, and all desire of improvement being 
repressed, the faculties soon languished and became 
paralysed for want of proper objects on which they 
could be exercised ; and the man was sunk to the 
condition of the brute. 

That the neglect and oblivion to which these 
wretched outcasts of humanity were consigned, were 
founded on very mistaken notions of their mental 
powers, has since been fully proved by a great num- 
ber of instances in which the exertions of benevo- 
lent and persevering instructors to convey to them 
knowledge of various kinds, have been crowned with 
the most signal success. Yet the enterprise" has still 
appeared one of the boldest and most arduous that 
could well be attempted, and every instance of suc- 
cess excited great astonishment even in persons of 
great knowledge and sdentific attainments. So im- 
pressed was Dr Johnson, for example, with the no- 
tion of its extraordinary difficulty, that he represents 
the education of the deaf and dumb aa a philoso- 
phical curiosity.’' The study of the means by which 
these efiects are produced must, therefore, be highly 
furious in itself, as throwing light on that science, 
which is interestii^ above all others, namely, the 
•cfence of the human mind. But it has yet a still 
higher claim to our ottention, as being directed to 
a purpose of great and immediate practical utility. 

Wnat object can be more worthy of praise, or more 
oongmdal to a benevolent heart, than the redemp- 
tion of a kindred spirit from the decoded and fov- 
lora condition to which it appeared to have been 
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l^of doomed ? What occupation can be more delightful 
in itself thaii^ to awaken the dormant powers of the 
mind, to usher a new world to its acquaintance, to 
furnish it with the instruments and materials of 
thought, to open unbounded channels of intercourse 
with the living and the dead, to inspire the soul with 
fresh powm as well as motives to exertion, and, by 
supplying unlimited sources of intellectual and tnor» 
improvement, to place within its reach the purest 
and most elevated enjoyments of which our natures 
susceptible ? ' 

Before entering into the detail of the particular 
methods adapteif to convey instn^LCtion to the deaf 
and dumb, it will be necessair to inquire more pre* 
cisely what is the general end we should propose to 
ourselves in their education, and what aro the load- 
ing objects to which our endeavours ought, in con- 
formity with this end, to be (firected. 
ni)jirts in It appears to us, that tlie great and fundamental 
th( ir luluca- object should he to qualify our pupils to hold ready 
tjuii. communication with the rest of the world, that is, 
with persons who, having the faculties of bearing end 
speech, employ the current language of the country 
for purposes of mutual intercourse. They must, 
above all tilings, be taught tlie use of ordinary lan- 
guage, both, as an instrument for expressing their 
own thou^htif and for understanding those of others. 
This qualmcatipn, it is evident, is absolutely essen- 
tial to tKcir becoming members of that community, 
from which, by nature, they would have been ex- 
cluded, and to which it is oCr chief aim to restore 
them; it is essential to their deriving advantage fron^ 
or being of any utility to that community ; a reci- 
procation of interests in which consists the true va- 
lue and dignity of homan nature. It is the only 
foundation on which they can hereafter build apy 
solid acquiroment. Once masters of language, they 
possess the key to all the sciences, and have access 
to every species of human knowledge; and their 
future progress will be proportional to their own di« 
ligence, and will be impeded by no obstacles but 
what tlieir own exertions are competent to remove. 

Laiiguage, or the ordinary medium of communi- 
cation between men, is eit^r spoken or written. 
To emd^le the deaf and dumb to speak, so as to be 
perfecHy understood by others, and to enable them- 
selves to understand readily what is said by persons 
speaking to them, is doubtless the ultimate stage of 
perfection in the art we are considering, and would, 
ill fact, be nearly equivalent to a restoration of the 
privileges which nature had refuaod them. But 
whether wc regard such perfection as attainaUe, and 
03 worth the pains requisite for success, or whether 
we limit our views to more moderate qualifications, 
the knowledge, of written language must still be an 
indispensable preliminary in every system of educa- 
tion. Let us first, therefore, direct our attention to 
the means of communicating to the deaf and dumb 
this ftindameotgl acquishion. For this purpele, H 
will be necessary to nave a clear view of the real na- 
ture of the class of ideas we are propoiuog to instil 
into the mind of our pupil, and of the real condition 
of that mind by which they are to be received. 

Speech, being the expression of ideas by oral 
sound formed into words, is by far the most ready 


and universal mode of communication among man- Deaf and 
kind, and must theteibre have long preceded the 
invention of written language, which has according- 
ly been formed upon the model of speech. Writing, 
instead cif being the direct sign of ideas, as is tlie 
case with hieroglyphic characters, or more properly 
speaking, rude portroiu of external objects, consists 
of symbq^ particular sounds composing oral 

language. Written words arc, in fact, the signs of 
otlier signs t tlie one set of signs being addressed to 
the ear, and the other to the eye. The perceptions 
of hearing are intermediate links of association be- 
tween the visible appearances of the written charac- 
ters, and die ideas they mce intended to convey tip 
the mind. This circumstance is the source of i£b 
principal difficulties that stand in the way of all in- 
struction to one who is deaf and dumb, in whom 
these intermediate perceptions can have no existence, 
and in whom a very different process must be em- 
ployed for establismng in his mind a connection be- 
tween ideas andperwn signs ; because, for want of 
this step in the process, he is incompetent to trace 
any reg^ar earrespondence or appropriate adapta- 
tion of these signs with the ideas they are designed 
to represent. To an ordinary child, whose ear is 
already familiar with the name of an object as spoken, 
and in whose mind the association of the sound with 
the corresponding idea is firmly established, the 
learning the use of the letters expressive of such 
sound is a comparatively easy step in his education. 

The infant lisping for the first time in broken and 
faultering accents the endearing name of its parent 
and its nurse, has in fact made a prodigious stride ; 
he has entered already into human society, and has 
begun to participate in its blessings. His stock of 
wms daily increases, he feels the value of Ills new 
acquisitionjridB ideas multiply, his powers are de- 
veloped. rleneure animates his efforts, and attei^ 
eveiy s^ige of his progress; to learn his native 
tongue ft a sport ; to repeat what he has learned is 
ever a fresh source of delight. The mighty task is 
accomplished withoet any extraordinary interference 
on the part of tlie instructor, or laborious eifort on 
that of the pupil. Who would dream of appointing 
a master to supersede naiurc in teaching the infant 
to speak ? In this act, as in that of walking and run- 
ning, the scholar of nature, where all around un- 
consciously aid her in the work, will be found the 
Imt proficient. Far different is the lot of that hap- 
leai and solitary being, who, bom without the sense 
of hearing, is doomed to eternal silence, and is shut 
oat from the inspirinK influence of social intercourse. 
Deliarred ftom the ^ef avenue to information at 
this early an4 critical period of his int^lectuol 
growUif the ^ftmUshments of his nurse, the prattle 
of hi| pai;antf^ the accents of praise or blame, tlie 
cry of p«|n nr pleasure, in vain salute his ear. He 
is but, half a human teing. . Insulated from 

the.main pqwui of the world, he must live cliiefly 
buw 3 his untutored mind must be left to 
its own slender resources in the acquisition of know- 
ledge ; and his progress must be therefore both slow 
and limited. He is an eagle, whose unfledged wings 
have been clipped, and who stalks on the ground, un- 
conscious that his inheritance lies in another element. 
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Deaf and go deeply rooted do these associations become, 

Dumb, whicli are thus established in our infancy, between 
^ ideas and sounds, that we cannot easily perceive liow 
much we have owed to them, and how much of our 
subsequent acquisitions has been founded upon them ; 
nor can we readily place ourselves in the situation of 
a child bereft of these advantages, so as to under- 
stand the nature and force of the difficulties with 
which he lias to contend in every step of his pro- 
gress. We might suppose, if we had not attended 
to these considerations, that the whole business of 
tlie tutor of the deaf and dumb, would be to point 
out the words to his pupt^ while he, some other 
meanst communicated to him the ideas of which they 
are the representatives. It might be presumed that, 
by frequent repetition of the same process, the pu- 
pil could not fail to learn to connect the two toge- 
ther in his mind, and that be would have no occa- 
sion, to trouble himself with whatever sounds the 
rest of tlK! world might associate with these written 
characters; sounds, which, as to him they have no 
existence, so neither do they anywise concern him ; 
and which may be regarded but as useless stepping- 
stones in forming u communication, which he is en- 
abled to accomplish at a single stride. 

Din'icuitus if fiuch be the illusions into which a prejudice 
»i diuLiiig natural te every one tends to betray ug, a little re- 
fleclion on the laws by which associations between 
ideas are estublislied in the mind, will be sufiicient 
to dispel them. Tliere is, manifestly, a great differ- 
ence in tile comparative facility with which ideas of 
different kinds become associated in the mind ; and 
since memory consists in the strength and perman- 
ence of the associations, there is, consequently, a 
great difference in the fkeility with which different 
kinds of ideas become impressed and retained in the 
memory. Some ideas unite immediately, as by a 
natural affinity, and cannot afterwards be disjoined. 
In other cases, the connection is remote and diffi- 
cult ; and the ideas, like grains of sand, refuse to 
adhere together by themselves. Some intermedium 
must be found, which may cement and consolidate 
their union. Some analogy or relation must con- 
nect every new idea with some former idea already 
existing ill the mind, before it can become the sub- 
ject of recollection. The facility with which such 
connections ran be formed, will depend much upon 
the number and variety of ideas already stored up, 
.as well as upon the ease with which the successive 
transitions can be made from one to another. In 
casual and apparently arbitrary associations, tliere 
exist always a number of invisible links that com- 
po.se the chain of connection ; and the facility with 
which these links can be formed, determines the 
readiness of the association. We recollect a new 
name that we see written, from its resemblance to 
some other name previously known. But it is by 
means of the sound which it would have when pro- 
nounced, that this association is effected. That this 
is the case will soon become apparent, when we re- 
flect on the difficulty experienced in retaining new 
and barbarous words, of which the pronunciation 
is difficult or grating* to the ear. That wc learn 
them by the ear more than by the eye, is also shown 
by the uifficuliy we should find in recollecting an 
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arbitrary combination of the same number of con- Dcufand 
sonants, which would, of course, not admit of being 
prungunced as a word. We should, in this case, be 
driven to the expedient of interposing vowels, in or- 
der, as it were, to give them breath, and transfer 
the task from tiie eye to the ear; although it is evi- 
dent, that the addition of these vowels would in- 
crease the number of things to be remeiribered. All 
this will appear in a still stronger light, if we impose 
upon ourselves the task of learning by heart a set of 
characters, equally familiar to us with the letters of 
the alphabet, but winch do not afford a similar re- 
source, at least not in so direct a manner. Let us, 
for. instance, open a book of logarithmic tables, and 
try to lt»arn a page or two by heart, we shall soon be 
sufficiently convinced of the arduous nature of the 
undertaking. Just so it is with the deaf and dumb. 

The printed letters of‘ a book are, to them, so many 
separate cyphers, distinguished, indeed, from each 
otlier by their form, but having no perceptible me- 
dium of association, and of which the apparently 
endless variety of combination, like those of the fi- 
gures of logarithms, are sufficient to perplex the 
most sagacious ob.-erver, and baffle the most reten- 
tive tueaiory. To them all distinctions into vowels 
and consonants, into long and short syllables; all 
the varieties of metre, and all the harmony of verse, 
liav^f no existence ; these belong to creatures of ano- 
ther world, from which tlie> are doomed to an eter- 
nal exclusion. No w^onder, therefore, that their own 
untutored efforts must be utterly inadequate to give 
them the remotest conception of the use of language; 
and that the records of history have never exhibited 
to U8 a single instance of a person deaf from birth, 
or even having lost the hearing at an early age, who 
has taught himself to read or write a single word. 

But the deaf and dumb child lies under the far- 
ther disadvantage of possessing a smaller stock of 
ideas to set out with than other children. Ilis facul- 
ties of observation have been less called into play, 
and the sphere of their operation has been more li- 
mited. The task of the instructor is, in this instance, 
analogous to that of the agriculturalist who redeems 
a savage land, which the plough has never loosened, 
and where the soil has not been fertilized by pre- 
vious vegetation. He has to sow the first seed it 
has yet received, and must watch with anxious so- 
licitude every stage of its growth and fructification. 

Deprived, at the outset, of the ordinary rcsouices of 
communication, what means are wc to employ in or- 
der to awaken the attention of our pupil ; and how 
can we make him sensible of the object of our en- 
deavours, and animate him to those exertions which 
are necessary to their success, and which habitual 
indolence have probably rendered difficult and irk- 
some ? 

But resources yet remain ; and art has triumphed Exapperau-a 
over all these obstacles, however numerous and for- 
midablc they appear. The deaf and dumb child lias, ^ ' ' 

in truth, still the means of acquiring a large stock of 
ic^eas of a certain class,, and has a certain range of 
expedients by which he cummunicutes with others. 

When we read tlie exaggerated statement wliicli 
some authors have given of the deficiencies of such 
children, wc can easily discern Uic influence of pre- 
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1 v.af and conceived theory in distorting obvious facts, and thp 
false colouring which they have derived from a 
vivid imagination. “ What," says Sicanl, “ is the 
condition of the deaf and dumb child coirsidered in 
himself, and before any species of education has be- 
gun to establish connections between him and the 
rest of his ssecies, or with that great family to winch 
he ajipertamiB by his external form ? He is a per* 
feet nullity itt that community ; a Hving automaton ; 
a statue, like the one imagined by Bonnet, and, afler 
Iiirn, by Condillac ; a statue« in which evei^ sense 
in succession has yet to be unlocked, and directed 
to its proper ot^ts, in order to supply the want of 
that one of which he is so unhappily deprived. His 
actions being limited to niere physical movements, 
prior to the removal of the envelope which cramped 
and conbiied his reason, he is not endued even with 
that instinct which is allotted to the brutes, and which 
is their only guide. He is, therefore, to be consider- 
ed merely as a kind of walking machine, of which 
the organization, with regard to effects that re- 
sult from it, is inferior to that of animals. To de- 
nominate him a savage, is to assign him a higher 
rank than appertainB to his miserable condition ; for 
he is not even on a level with the savage, either in 
moral relations, which, to a certain extent, exist 
among all savages, or m means of intercourse with 
hit fellow-creatures. With regard to the latter^ in- 
deed, he is much inferior to the savage, who can al- 
ways communicate with others by language, how- 
ever rude and inarticulate may be the sounds which 
compose it. These sounds are the means of hxing 
ideas in the mind, and afford the medium of compa- 
rison among those ideas, whence result combinations, 
judgments, and reasonings, Being destitute of these 
means of communication, and of these signs which 
fix and determine the power of recollection, all the 
impressions he receives are transitory, and the images 
fugitive ; nothing remains in his mind, to which he 
can refer wh^t is passing within him, and which can 
serve as a term of comparison. His ideas can only 
consist of what result from direct impressions ; none 
can be derived from reflection. So that, being un- 
able ever to combine two such ideas together, for 
want of the signs by which they could be laid hold 
of and retained, it is impossible for him to arrive at 
even the simplest process of reasoning." Condillac 
had already advanced the same doctrine, and has 
even gone the length of asserting, that the deaf and 
dumb, from birth, could have no power of memory, 
because they were deprived of tliose artificial signs, 
by which alone could the associations be fixed and 
rendered permanent. He compares their minds to 
those of brute animals, and even believes, that they 
arc equally incapable of earring on any train of 
reasoning. 

But the results of observation are quite, at vari- 
ance with these conclusions derived from s^Vculative 
reasoning. T^c real education of the deaf and 
dumb child, like .that of him who is possessed of 
hearing, may be said to commence from the period 
of its birth. Dr Watson judiciously observes, that 
^ persons bom deaf are, in fact, neither depressed 
below, nor raised above the general scale of human 
nature, ns regards their dispositions and powers, 


either of body or raind. Tlicy are human brings, Deaf unU 
individually differing from their kind only by an ac 
cidental defect. This defect is not such us to disturb 
the course of nature in the ibst stage of the growth 
of the mental faculties, tlioiigli, while it operates as 
a barlo the acquisition of language, it retards, and 
almost precludes their expunsion, after this stage." 

The whole the vii.']hle und tangible worlds are 
stHl open to them ; hearing at so early an age can 
give them comparatively but little assistance in ac- 
quiring the knowledge of external objects, and it is 
always some time before the discovery is made of 
their being insensible to sound. iStill their sensibi- 
lity expands, their affections are called into pla^, 
their passions are excited, nearly ns in other ebd- 
dren, though the means ttiay be somewhat different. 

The visible marks of attention the child receives 
from those around, their carcases, their smiles and 
their frowns, all make their corresponding impres- 
sions on its tender mind : it lives in the looks of 
those on whom it is dependant. Its whole attention 
being turned to the study of these visible appear- 
ances, the only language which it has to learn, its 
proficiency in the interpretation of these appear- 
ances is comparatively greater. The gestures of its 
parent it acknowledges by responsive gesticulations, 
and expresses in this primitive language of nature 
all its feelings, conditions, and passions^ Far from 
being the living automaton delineated in the closet, 
by theorising metaphysicians, it differs but little, in 
early infancy, from other children ; and has even 
some advantages in the superior quickness of the 
eye, in the more expressive play of the features, 
and in the more ready apprehension of tho slightest 
look or gesture it observes in others. It is remark- 
able, indeed, that the defect of hearing is gene- 
rally not discovered till at an advanced period. 

Though the child remains mute, the real cause is 
not readily acknowledged : doubts and fears may, 
indeed,, be entertained ; but hope is kept alive by 
parental fondness, and inspires a thousand excuses. 

A year or two thus slips away, when it is gradually 
remarked V that when a want is to be made known, 
or an approval or aversion expressed, it is done by 
a motion of the hand, head, or countenance ; and in 
lace of the loquacious and engaging prattle usual at 
is age, there is silence, or only inarticulate sounds. 

At times he is pensive and cheerless, no doubt feel- 
ing the disappointments necessarily resulting from 
incapacity to make himself fully understood by those 
about him, who, possessing a more perfect medium 
of mental intercourse, are too apt to be inattentive 
to the signs and gestures of the little mute. Yet 
hts mind, instond of presenting a total blank, is, in 
fact, furnished with a multitude of ideas, arranged, 
indeed, after his own peculiar method, but still af. 
fording an extensive foundation for future attain, 
meats. Already has he estaHhshed a species of 
intercourse with those around him, by the language 
of pantotiiime, derived from nature, and improved 
by Ms own ingenuity. Already does this simple 
language comprehend the use of nouns, pronouns, 
verbs, and above all interjectioAs, though he is total- 
ly unconscious of the nature or existence ^f ihe^e 
grammatical distinctions ; just as he has moved and 
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Deiif and jumped, without being aware that he was effecting 
Dumb, tliiise actions by means of muscles and tendons, liga- 
ments and bones. 

It is therefore in the study of this species of 
pantomime, which is the native language of the 
deaf and dumb, that the first duty of the instructor 
consists. ]fe must, in truth, begin by taking les- 
sons from his pupil, and condescend tfto learn his 
language, in order to qualify himself for teaching 
liiin his own. He must study to familiarize himself 
with this language by frequent intercourse with his 
pupil, and engage his affections by repeated offices 
of kindness. No better preparation can be devised 
for the exercises which are to follow, than this in- 
tercourse of the heart, and interchange of confi- 
dence. Curiosity, a principle of action in which 
deaf and dumb children are generally by no moans 
deficient, and which the judicious tutor will be care* 
ful to stimulate and sustain, will give him a strong 
Ikold in directing their exertions ; on the other hand, 
they are very apt to be discouraged by the con- 
.sciousness of their own inferiority, and are thrown 
into despondency at the idea of the immense inter- 
val which they feel must ever separate them from 
others. This feeling it is our duty to soflen as 
much as possible, by removing tlie occasions which 
may give rise to it, and diverting the attention to 
mor(' cheering views of their own powers, and to 
the prospect of their advancement. Perhaps it is 
even better, in many cases, that the truth should be 
in some degree disguised, and that they should be 
left, at least at first, in ignprance of the extent of 
the disadvantages they labour under. For this rea- 
son, wc should not be disposed to adopt 'the plan 
practised by the Abbe de l'Ep6e, in order to ex- 
plain ti) them the nature and uses of that sense, which 
they do not inherit. The following is the expedient 
which he hit upon for this purpose. Having col- 
lected his pupils round a large tub full of water, 
which was allowed to subside till perfectly at rest, 
he lei fall into it pcrpendiculurl}’ an ivory ball, di- 
recting their attention to the undulations of the 
water, which struck against the sides of the vessel. 
He then moved a hand screen backwards and for- 
wards rapidly in a room, so as to put in motion fea- 
thers, or other hglit bodies floating in the uir at 
some distance ; and explained to them that the 
loom is Qs full of air as the tub was of water, and 
tliat the air set in motion strikes the aides of the 
room, as the waves did those of the tub. He next 
took up a repeating watch, and applying the fingers 
of his pupils to the hammer, made them feci the 
rapid succession of strokes which it produced. He 
now informed them that the ear of every person 
contains an apparatus of the same kind ; and that 
the air, in its passage from the body, which has set 
it in motion, enters the ear and sets in motion the 
little hammer which is placed there. He gave bk 
pupils to understand, that the reason why they do 
not hear, is because they have no such hmtimer in 
their ears, or because its motions arc impeded, or 
the part on which it strikes is void of sensibility. 

Whenever,^' says he* I have given this expla- 
nation, I have observed it to make very different 
impressions on different individuals. Some express- 


ed great delight at having acquired the 
of what hearing consisted in. Others 
fected with profound melancholy, on learning that ~ ^ 
either they were destitute of so useful an instrument 
as this hammer, or that the one they had could not 
be used. The two first girls to whom this informa- 
tion had been imparted, could not conceal their ill 
humour, on finding that the house cat, and the ca* 
nary bird, had each their little hammers in the ears, 
while they had none." 

The first and most important lesson to be taught Teaching 
to our pupil, is that written words have a meaning, the use oi‘ 
and suggest to all persons of education the same 
definite idea. In teacliing him the meaning of 
words, wc should follow as much as possible the 
natural order in which they arc generally acquired by 
thq^c who have the sense of hearing. The first and 
simplest kind of knowledge is that which relates to 
the material world. We must commence, therefore, 
by instructing him in the names of external objects, 
beginning with those that are best known to him, 
and oftenest recur to his view. The name of an 
object of this kind, such as hat, may be written in 
large letters on a board ; and the attention of the 
child being directed alternately to the name and to 
the object itself, which is to be presented to it at 
the same time, he will gradually be brought to un- 
derstand that a certain relation exists between 
them, though what that relation is, we are not to 
expect that he will as yet be able to comprehend. 

The idea of this relation will become more distinct, 
when a similar process has been followed kvith cegaid 
to several other names. Occasionally ive may find 
it difficult to convey by this means the least notion, 

(hat the one is the sign of the other ; the child being 
unable to conceive how what appears to him to be 
an irregular collection of crooked lines, bearing no 
resemblance in form to the object pointed out in 
connection with them, can serve as its type. Ex- 
perience, derived from the observations wc may lead 
him to make, will, however, gradually teach him 
this lesson. Sufficient has been done to excite his 
attention; let us now, in his presence, coll upon 
other children, more advanced in their education, 
to direct their eye upon these mysterious characters, 
of which the imnicdiute consequence will be their 
pointiug to tiie object. The effect produced by the 
word will bo observed by the attentive pupil, and 
will make its due impression. Let three or four 
words be written at the same time on the board, 
and the corresponding objects placed on an adjoin- 
ing table : on each of these words being pointed 
out to the advanced child, he will bring the proper 
article from the table. We shall now have an op- 
portunity of ascertaining how far the proceeding 
has been understood by the younger pupil, by re- 
peating the experiment on himself. If he lay hold 
of the proper object, it is clear that our meaning has 
been understood, and that the first step, Uie most 
difficult of all, lias been accomplished. 

Care must all this while be taken that our pupil 
impute not to any circumstance or quality in the 
words shown to him, different from that of their 
form, the significancy winch he finds them to possess. 

We must show him, for instance, that their par- 
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Deaf md ticular situation on the board is not flie circUm- 
Duml^ stance from which it derives its meaning. This we cart 
do by changing the order of the words, or by writ- 
ing them on papef, and in different modes, preserv- 
ing always the same precise form of the letters. It 
is evident that, in these preliminary exercises, we 
should giv^the preference to very'short words, such 
as box, pen, sIm, cap, ring, dte. The association 
between the name and the object should be 
strengthened by frequent repetition ; and also by Oc- 
casionally varying the mode of bopressing it. The 
process we have just described, for instance, should 
sometime! be reversed, the child being required to 

K int out the name, when the object is shown to him. 

ftet,' we rifould neglect no means of assuring 
ocrrielves that we are fully and perfeedy understood, 
anid that the associations we are labouring to esta- 
blish are firmly rivetted in his mind. 

We are, however, by no means to trutt to a 
single associating principle in estabftshmg these es- 
sential connections ; we should multiply as much as 
possible the ligaments which compose the union. 
The child, while learning written Words, should be 
made to copy them himself, so that, by dwelling 
Upon their forms sufficiently, they may make an in- 
delible impression on his mind. We should, from 
time to time, show him the objects, and require him 
to write their names tiimsclf. In these preliudnary 
leisUm, it is obvious that much i^sistance may ocea- 
stohaMy be derived iWim drawing of the objects we 
Qiaj wish to point out, but whicn may not be imme- 
dktdy at hand. The Abb^ Sicard has availed him- 
self, with much ingenuity, of tliis mode of denoting 
objects as an introduction to the use of written 
words. 

He begins, fbr instance, by tracing the outline of 
a familiar o^Oct, such as a key, on a black board, 
with a chalk pencil : and placing the object itself 
before the eye of his pupil, he will readily under- 
stand the resemblance of the design with what it is 
meant to represent. He docs the same with other 
objects ; and exercises his pupil in pointing out the 
objects denoted by each drawing, which of coarse 
is to him a mere amusement. He next writes the 
name of ekeh object within the outline of the figure 
on the InMUd ; and after effacing the outlines, so 
that nothing but the words remain, signifies to the 
pupil that he is still to consider what he now sees as 
the remesencattion of the drawing, that is, of the ob- 
ject denoted by the drawing. These metliods, 
which are susceptible of variation according to cir- 
oumstances, and the ingenuity of the instructor, are 
to be understood as applidMe only to the early les- 
sors; for, after the pupil has once thoroughly 
derstood the value and use of words, all the 
drawings on the slate should be laid aside, and the 
more useful medium of written language should be 
exclifiiveiy resorted to. 

4SSth regard to tfaecboioeof olg'ects; qf which, itie 
names may compose tiie first lessons, we should oe- 
lecti^lbow to beghi-with which ore of immediate 
ioierest and utility^siidi as the dUferent parts dfriie 
body, articles of di^ end of {urnitore, and com- 
mon instruments ttymoat frequent use. We should 
see that every thing that is lednied is learned per- 


fectly,, by frequently going over the same lesson, so DeaPand 
that they may all be deeply engraven on the memo- 
ry. We must recollect that repetition is the princi- 
pal means of impressing the memory ; and this is the 
more necessary in themse of the deaf and dumb, as 
a principal barrier to their acquisition of language 
consists in their having few means of reviewing 
words and |ilraies but by direct mstruction, or pre- 
scribed study. 

But our pupil is not always confined to his apart- Employ- 
ment, and he can hardly take a step beyond its 1^^- 
threshold without meeting with something that he 
knows very well by sight, . and of which it will be 
useful to him to know the name. We cannot re- 
move it into our school room, to teach him its natne 
there: nor can we very conveniently carry our 
writing tablets with us on all occasions. Engravings 
of such objects will, however, readily supply us with 
the means of exten^ng our instructions to them al- 
so ; and, by furniahing us, in small compass, with 
the lines that bound their visible appearances in 
perspective order, will enable us to preserve the re- 
membranctfof them, and to keep them in readiness 
for every purpose. Association will at once recall to 
our minds the properties that manifest themselves to 
our other senses, and enable us to read and interpret 
this picture^languagc as we would any other collec- 
tion of artificial signs. A vocabulary, on the plan 
originally recommended by Locke, consisting of 

those words standing for things which are known 
and distinguished by their outward shapes, accom- 
panied bj^ draughts and prints/’ will therefore be of 
great utility, and shorten the labour both of the 
teacher and learner. For this express purpose, Dr 
Watson has had a set of plates engraved, containing 
delineations of objects most generally met with, and 
commonly known. These engravings ure annexed 
to JmS of Instruction of' the Deaf and Dumb, 
and represent above 600 different objects, being 
comprised in 80 octavo pages. They are accompa- 
nied, by a printed vocabulary, consisting of the names 
of all the objects thus represented, as also of most of 
the words explained in the earlier lessons, before 
the engravings are had recourse to. The first time 
of going through this vocabulary, the heads or gene- 
ric names under which the objects are dossed arc 
not regarded. But, in a subsequent revision, these 
are particularly attended to, and their relations to 
the subordinate specific names are fully explained. 

The analysis of words into letters is the next step Analysis oi* 

. of hnpoiiance in Che early education of the deaf and 
dumb. li should follow almost immediately upon 
their complete comprehension of the use of words. 

They should be riiown, as soon as they have learned 
a siiiall Stook of words, that those words are formed 
BOrti a certain limited number of characters, or letters 
of tbe alphabet. Various modes of familiarizing them 
wj^ this knowledge may be adopted. One of the 
most simple it, to have eacli letter written on a small 
piecH» ef 'Md, of which a number, disposed in par- 
arranged in proper order, may be contain- 
ed in a box. After m^ing the child observe a writ- 
ten word that he already knows, we should point out 
to him the first letteri and take out the same letter 
from the box ; then^ indicating to him the next, we 
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Deaf and may conduct his hand to the proper letter in the box, 
Dunib. continue this operation till the word is com- 

pleted. He will soon reject our assistance, and seek 
the letters for himself. By practising a little in this 
way, he will very soon have warnt tlie alphabet, and 
will understand its use; and will be able, of his own 
accord, to compose known words with the letters 
thus furnished him. He must all this4ime be dili- 
gently exercised in writing; so as to acquire facility 
in forming and joining letters in a running band. 
He must be taught the various fonss of letters, ac- 
cording to the' different wayain which they are used, 
and the purposes to which they are applied. The 
capital, small, and double letters, both in the roman 
and italic types, must be perfectly learnt, by fre- 
quent and daily practice. Writing being an opera- 
tion to which deafness offers no impediment, nothing 
particular need he said respecting the method of 
teaching it. It is proper, however, to remark, that 
it cannot be taught too early, as, agreeably to the 
observations formerly ihade, ev6ry variation in the 
mode of exercising the attention to any set of ob- 
jects is of material assistance to the naemory of those 
objects. 

3tanual Al- It will also be advantageous to instruct our pupil, 
or as soon as he is familiar with the use of letters, 
in another mode of visible communication, very easy 
to be acquired, namely, by the manual alphabet, as it 
is called ; that is, the expression of letters by dif- 
ferent positions of the fingers. This art is valuable 
on many accounts ; in the first place, as being u 
very quick and ready means of communication ; and 
secondly, as it is a metlmd very generally under- 
stood and practised by other persons besides the 
deaf and dumb. This art of talking with the fingers 
is commonly learned at school, and is easily retain- 
ed, or recovered if lost. It furnishes a substitute 
for the pencil, or pen and ink, when the materials 
for writing arc not at hand. The deaf and dumb, 
when properly instructed, can converse together 
with the utmost rapidity by this method ; ha^t en- 
ables them to follow with the eye motions which, to 
others, would be tqo rapid for observation ; they 
readily catch at the meaning of a word or question, 
before it is half spelt. 

Diictyiology. the cominoii methods of . indicating letters by 
the finger^, both hands are employed. Some per- 
sons have thought it would be attended with advan- 
tages, in point of conveniencey to contrive a manual 
alphabet that would require the use of one hand 
only. Periere claims the invention of this method, 
to which he has given the pompous name of Dacty- 
lologijy a term#hich the Abbe de I'Ep^e proposes 
to change to Dactylolaly, It appears, ^rom a book 
published near two centuries ago, in which are en- 
gravings of different positions of the fingers of one 
hand, representing the several letters, that this me- 
thod was well known at chat time in Spain. Sicard, 
in his Cours d' Instruction dCyn Sourd^muci de nau* 
sance^ has given a plate of the manual alphabet em- 
ployed in his institution. It would appear, hcNrever, 
to be a considerable objection to this single-handed 
alphabet, that it is not in general use among oilier 
persons, so that it cannot assist the deaf and dumb 
beyond the precincts of his school. These alpha- 


bets are, however, so easily acquired, that it must Deaf and 
always be worth while for him tu karn them both. 

There is yet another mode of visible intercourse, 
still quicker in its operation than the former, and 
which it may occasionally be very convenient to em- 
ploy. It is that of indicating the forms of the let-, 
ters by the point of the tiager move^in the air, 
constitutingt as it were, an aerial writiri|^, which, by 
a little use, is quickly followed with the eye. It 
must be recollected that, to a spectator, who stands 
before us, the writing would appear reversed, if 
traced in the ordinary manner. This must be re- 
medied by the letters being written in a reversed 
form, a method which inuy readily be acquired by ' 
practising before a looking-glass. If the person to 
whom we addressed ourselves were behind us,, there 
would evidently be no necessity for tliis artifice; 
since the motions of the fingers would be seen by 
him in the same aspect as by ourselves. By means 
somewhat similar, namely, by tracing the letters with 
the finger on any part of the body, such as the hand 
or the back of the person with whom we wish to 
communicate, we may easily converse with him in 
the dark, a situation in which the deaf are peculiarly 
helpless. 

Having proceeded thus far in our instructions, Dthcr part> 
having taught our pupil the use and conventional 
meiitiing ot words, having familiarized him by the 
various modes of writing and reading, with their vi- 
sible appearances, and put him in possession of a co- 
pious vocabulary of tile names of objects of com- 
mon occurrence, we may be considered as having 
achieved the most difficult and certainly the most 
important part of our task. There yet, however, 
remains much to be done. Substantives are all that 
he at present knows ; but the expressirin of thought 
and passion, the affirmation or denial of the relations 
between ideas, demand words of another class ; or, 
as they are called, other parts of speech. The most 
natural order of proceeding would seem to be that of 
teaching him next the use of adjectives, and the re- 
lation in which they stand to substantives, A few 
examples of adjectives, denoting sensible properties 
of objects, such as those of colour and form, con- 
nected with substances that possess these propertieit. 
will very soon give them this knowledge, and enable 
them to apply these adjectives properly. The mean- 
ing of pronouns and of verbs are next to be pointed 
out, w^ith their various modifications of person, num- 
ber, and tense. All this should, in our opinion, be 
taught wholly by examples ; for which purpose, short 
and simple sentences should be selected, of whicti^ 
the meaning may readily be conveyed, by the assist- 
ance of pantomimic language, and will soon be col- 
lected by the pupil himselfi whose sagacity in ob- 
serving the occasions on which such expressions are 
employed will lead him to the discovery by a natural 
process of induction. 

A method proceeding on a diametrically opposite 
principle has been adopted by teachers of tlie first 
eminence on tlie Continent, who insist upon the ne- 
oessity of teaching the deaf and dumb the parts , 
of speech one after another, with critical and phQoff 
logical precision, and in exact conformity with the . 
order of the analysis of the different classes of wprdsi . 
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0ipf Mid They appear to forget that, in the case of ordinary 
children, nature pursues a very diferent course. 
Theae learn their native language in a short period, 
without all the tedhbical apparatus of the pedagogue. 
The study of the rules of grammar is, more especi* 
ally, useful in teaching a new lan^Hige to a person 
who if already conversant with his own* The bu- 
siness of thd^eacher is here, indeed, reduced chiefly 
to that of translatioD } while, the substance is the 
same, it is the form only that is^varied. Dr Watson 
is decidedly of opinion that, naming perceptions as 
they ariso, without regard to metaphysical or gram- 
matical distinctions, is the only sure and direct 
road to the acquisition of a language, by those who 
have only the natural language of gesture and fea- 
ture to assise tliem in acquiring it. For, let it be 
strictly borne in mind, that the analogy between 
the naturally deaf, and those who hear, in learning a 
Janguagej holds only with respect to the flrst lan- 
guage, or mother tongue. There can be very little in 
common with them, in the learning of a foreign or 
dead language, by the latter; for in this case, the 
mother tongue always serves to explain the terms of 
the language to be acquired, an advantage of which 
the deaf and dumb are totally deprived ; and yet, if 
we compare the progress they make with that gene- 
rally miie by young scholars, in what are termed 
* the learned languages, in the same length of tbne, 
we shall, for the most part, have reason to draw a 
eondusion in favour of the plan of following nature 
in teaching a language. It should not, however, be 
fbrgoUen, that Aiirly to estimate the attainments of 
n deaf scholar, he siiould rather be compared, though 
subject to great disadvantages, to a child of an age 
equal to the length of time he has been under tui- 
tion, than to a youth, having all his faculties, who 
has been long at school. 

While prooeeding through the vocabulary of sub- 
stantives, we ale recommended by the same judi- 
cious author, in order to give variety to the lessons, 
to teaiCh the pronouns, personal and demonstrative, 
drc. at suitable intervals, always making the learner 
wrke the words with hit own hand. Then the verbs 
lo to AavOf and the other auxiliaries, are to be 
learned, or varied according to third Mrsons, joined 
to nominative cases, as, I am, Ae ioSf d?c. The 
meaning of all these is learned by application in ex- 
amples. When he says /, he points to himself; 
when he says you, he points to the person teaching 
him ; Ae, td a third person, &c. Nothing is more 

S rious to the eye than number, as a property of 
ngs ; we, therefore, easily learn to count one, two, 
throe, &c. 

These preliminafics settled, we proceed to tlie 
comtruefian of short sentences, without learning the 
rules of syntax. Thus, for instance, we may say, 
this is mg pen ; that is mur pen ; that it his pen ; 
these are our pens, drc. I have otte bodg ; I mve two 
hands, tetikoiring the meaning, by pointing oat Che 
objocti and their relations ahv^y pwoetved by and 
familioiie the learner, though he coaid not eaprem 
themaT^ll^ way of praetico, ha is taiqabt to change 
the Sttbrtimve, till ho can himself examplte^ 
and rightly apply aU the words in aach sentences, 
whieh^ in general) bo is not a httie proud to do. 


Examples might be multiplied indefinitely in the ap- Hcaf anil 
Hcation of eacli of the parts of speech; but enough 
avo already been shown in illustration of the gene- 
ral principle of the process, in all cases, examples 
should lie furnished to Ihc learner, till the eftect in- 
tended be produced on his mind ; that is, till it ap- 
pears by examples given by himself, that he rightly 
applies the w^ord intended to be illustrated. I'hese 
exercises should be introduced as relidTs to the less 
amusing, but, in the first instance, more important 
business of learning the vocabulary. 

The system of instruction we have already alluded Mrniiiov. 
to, as opposed to tli^ simple process now detailed, is -‘t. 
fouudea upon the employ ment of a peculiar medium 
of communication between the tcaclicr and his pu- 
pils. This medium, totally difierent and indepen- 
dent of ordinary language, is formed by a set oi ar- 
tificial signs for the expression of ideas, consisting, 
not of words, but of certain gestures assumed by 
convention as the representative of those ideu.^. 

These signs may, indeed, be considered as being 
virtually words, timugh wearing a difi'ercut Ibnn. 

They in fact perform to the deaf all the functions of 
words, since every word in the language is repre- 
sented in this system by its peculiar and appropriate 
psture. lu instructing the deaf and dumb accord- 
ing to this method, care is taken that, on their learn- 
ing the meaning of any written word, the particular 
gesticulation appropriated to it shall be learned in 
conjunction with the word. The Abbe de FEpee, 
the original contriver of this system, which has been 
adopted and extended by his successor, the Abbe 
Slcard, gives the following account of the circum- 
stances which first turned his attention to the sub- 
ject, and paved the way to the invention : 

Two sisters, both deaf and dumb, resided at Paris 
in a street opposite to the Society entitled i.es Peres 
de la Chritienne. Father Fanin, one of the asso- 
ciates of that community, had attempted, but in a 
way not sufficiently methodical, to supply the defi ' 
ciencies of instruction to which the loss of the fa- 
culties of heiring and of speech had subjected 
them; but he was unfortunately carried off by u 
premature ^ death, before his labour had rewarded 
him with any degree of success. The two sisters, 
as well as their mother, were inconsolable for the 
loss they had suffi^red; when a fortunate accident 
introduced lo them a person eminently qualified to 
fill the place of him they mourned for. The Abbe 
de rEp6e had occasion to call at their house. The 
mother was out ; and while be was waiting her rc- 
turo, he pul some questions to the young ladies; 
but their eyes remained fixed oi|j)their work, and 
they gave no answer. In vain did he renew his 
questions; the^ were still silent. Not suspecting 
that the ears of those whom he was addressing were 
closed tb aft earthly sound, he was lost in conjecture 
at the hisemibility they manifested ; when the mother 
arrived, and the mystery was rested. So strong 
wM the impression produced by tliis incident, that 
his thobs^tt were, from that moment, bent upon de- 
vising means of restoring to those unhappy young 
women the faculties of speech, and the means of in- 
teltectual intercourse- After meditating long on the 
subject, it occunred to hha that every language is 
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T>eaf and but an assemblage of signs, in the same manner as a 
series of dramngs is a collection of figures^ ihc re- 
presentations of a multitude of objects. Gestures 
are also signs ; and we may figure every thing by 
gestures, as we paint every thing by colours, or ex- 
press every thing by words. Every object has a 
form, and every form is capable of being imitated. 
Actions strike our sight, and we are competent to 
dHtneatct and* describe them accurately by imitative 
gestures alone. Words are but conventional signs. 
Why should not gestures serve the very same pur- 
poses ? Why may there not be framed a language of 
ge stures, as there has been a language of words? 

Full of these impressions, the Abb6 was not long 
without revisiting the fhmiiy who hud inspired him 
with so mueh interest; it is easy to imagine the joy 
his presence gave them. He was eager to try the 
success of his newly invented imitative art. He be- 
gan his drawings, his gesticulations, his writings, 
conceiving he had but to teach a new language ; 
while, in fact, he had first to form minds wholly un- 
cultivated. Severe were the toils and the difficul- 
ties, and bitter the disappointments he had to en- 
counter in these first essays. He showed his pupils 
merely letters, which he taught them to imitate ; but 
nothing like ideas could in this way ever reach their 
minds ; the act of imitation had been purely mecha- 
nical. Even when the objects themselves, denoted 
by words, were pointed out, still no conception of 
the relation in which they stood to each other was 
formed ; for written words were not images. It was 
not enough that the Abb6 had invented gestures to 
correspond with every weird in the language; the 
necessary medium of communication was still want- 
ing ; he had no fulcrum for his apparatus to rest 
upon ; and he was moving in a world placed beyond 
the narrow sphere of their conceptions. He was 
striving to teach a foreign language by a grammar 
written in that very language, without reflecting 
that an idiom, the words and the syntax of which 
are alike unknown, cannot be taught but by the aid 
of a dialect with which it is capable of being com- 
pared. No such comparative grammar exists for 
th6se whose ideas arc limited to what may he ang- 
gested by transient sensations, resulting from instinc- 
tive wants. In leading his pupils to write words as 
signs, he wa? endeavouring to lead them to what 
they did not know, by setting out from what was 
equally unknown. He succe^ed, it is true, in en- 
abling them to transcribe whole pages of the most 
abstract disquisitions the intermearuro of gestures ; 
but these gestures, which they had tnechamcally as- 
sociated with certain characters, conveyed to them 
no notions of tlie real signification of thcMe charac- 
ters ; for, as in every language, words are but con- 
ventional signs, it is clear that, before tbetr meaning 
could have been agreed upon, there must have ex- 
isted some prior language mutually umientood by 
the parties making the agreement. 

Notwithstanding the radical and glaring defects of 
De r Epee’s method, which must have precluded it 
from ever being of the slightest utility to those who 
followed it, the ostentatious display of that kind of 
success he obtained, and which was of a nature par- 
ticularly calculated to impose upon a superficial ob- 


server, excited tlie aslonirhment and applause of a pcaf 
host of spectators; and being seconded by the irn- 
pulse of his religious zeal, unci beneticent charity, 
soon raised him to a high degree of reputation. His 
fame spread itself all over ^rope, and his lectures 
and exhibitions attracted every where crowds of en- 
thusiastic admirers. There were not wanting per- 
sons, however, who saw through the delusion. At 
a public exhibition of the pupils of the Abbe Storck, 
who were taught according to this method at Vienna, 

Mr Nicolai, an Academician of Berlin, proposed to 
the Abb6 to require one of his pupils to describe in 
writing the action he was about to |)erlbrm. The 
challenge being accepted, the academician struck 
his breast with his hand, upon which the deaf and 
dumb boy immediately wrote the words, hand^ breast* 

Mr Nicolai withdrew, satisfied with this proof of to- 
tal failure. It was evident that, notwithstanding all 
this parade of learning, and their quickness in writ- 
ing down any question, together with its answer, 
both had been equally dictated by their master, in 
the same language of gesture, but without any cor-» 
responding ideas, or the exertion of any intellectual 
faculty, except that of memory. They were utterly 
incapable of composing a single sentence of their 
own accord; and it was found, accordingly, that 
their spontaneous answers to the questions asked 
tliem were limited to the monosyllables yes and no, 
of which it is even doubtful whether they fully un- 
derstood the meaning. It is more easy to conceive 
than to describe tbe disappointment which the 
rents must have felt at the discovery of the real ig- 
norance of their children after so many years of in* 
struction, and after the brilliant manner in which 
they acquitted Xhemselves in their public probations. 

The secret is, indeed, betrayed in some letters of 
the Abb{; de I’Epee, published by Sicard, in a note 
to tlie work already referred to, in which he avows 
that hi^ views of education were limited to the me- 
chanical qualifications necessary to enable his pupils 
to perform their parts in a public exhibition, namely, 
that of writing words upon certain gestures being 
made to them, without tlie least intelligence of their 
import, and of course without tbe power of employ- 
ing these words, either as instrunients of thought, or 
as vehicles of meaning. 

The Abb^ Sicard, who had been for some time 
the assistant, and was afterwards the successor of De 
I'Epcc, while he retained the system of artificial signs 
contrived by the latter, soon discovered that the in- 
tellectual education of his pupils should be the chief 
object of his efibrts, and, in the pursuit of this ob- 
ject, struck out for hitnseir a new path. An oppor- 
tunity soon occurred for f|||*develo]^inent of his plan, 
by bis appointment as teacher to a school which had 
been recently established at Bordeaux, by the Arch- 
bifbop M. Champion de Cic^ ; and among tbe first 
pupils presented to him for admission, was a boy and 
bis sister, heloDging to a numerous and indigent fa- 
mily, of ^om five were deaf and dumb.^ They lived 
in tm obscure cottage, in a remote part of tbe^un- 
try ; and the sole occupation of John MossiCu, the 
name of tbe boy, had been to tend bis father's flock 
of sheep, amidst heaths and forests ; and whatever 
habits be had contracted were those of a savage mb- . 
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Deaf ami Qn being brought to Bordeaux, for the purpose, as 

thought, of looking after other Hocks, his asto- 
nifi|}ment and alarm at the new objects he beheld 
were extreme. His suspicions were awake^md by 
every look directed cowards him, and he shrunk From 
all intercourse with those who sought bis confidence. 
His dull and vacant countenance, his timid and em- 
barrassed air, his frigid and sullen reserve, all denot- 
ed a bLM*ng unsusceptible of education. By judi- 
cious management, the prospect brightened ; his fa- 
culties were developed ; hh mtellectUHl powers were 
gradually excited andexerciatd; his capacitvfor re- 
ceiving instruction expanded, and he mad^e rapid 
strides in the acquisition of ov^v kind of knowledge. 
He is at present distinguished by his intelligence, 
acuteness, and general information ; and is not only 
conversant with literature, but expresses himself with 
facility, clearness, and elegance. Sicard has detail- 
ed in his work the several steps of his instruction, as 
a model of his general method ; of which, however, 
after what has l^en already said, a short notice only 
will be sufficient. 

Methodu The object of his first lessons is to teach his pupil 
by Si- the relation between the names of objects and the 
objects themselves; the analysis of words into the 
letters of the alphabet ; and the particular gesture 
which he is to attach to each word as its distinctive 
aign. He then explains the meaning of collective 
words, as distinguished (torn those denoting indivi- 
dual objects, or parts of objects. Thence, he pro- 
ceeds to general terms, applicable in common to a 
number of individuals, and to generic names com- 
prehending a number of species ; and lastly, ascends 
to the most general and abstract words, such as ic- 
ing, thingt ooject. The qualities, which are expres. 
sions of the accidents, variations, and modifications 
of objects, aUd are denoted by adjectives, arc next 
taught. Ho endeavours to make his pupil conceive 
these qualities, in the first place, aS inherent in the 
objects themselves, and next as being capable of be- 
ing detached, by a mental operation, from such ob- 
j^ts, though, in fact, they have no existence, but as 
united with them. We shall here give a specimen 
of the contrivances he has reibourse to, in assisting 
his pupils to understand such abstract conceptions. 
Taking seven pieces of paper, each white on one 
side, and coloured on the other with one of the pri- 
mitive colours, he places tliem on a table, before a 
black board, with ^eir white sides uppermost. He 
then writes the word PAPER on the board, leaving 
sufficient intervals between the letters for the inser. 
tion of other letters. Then turning the sheet painted 
blue, so that the coloured side is now uppermost, he 
writes the word blue bel|j|^ the letters of the for- 
mer word, but in smailer ^araciers, thus, 

Pb AlPuEeR. 

The same thing is done successively with regard 
to the other sheets of paper, inserting 'wie name of 
its reweotite coloar between the letters of thu word 
PAPER, wfaidi is repeated for that purpose. This 
bein|g|tohed, the bine sheet is again turned down, 
80 tbViti white side is presented; upon^ which, the 
smaller letters, composing the word bluet are effaced, 
while the other letters, P, A, P, B, R, are flowed to 
remain. By this process the pupil is taught to con- 


sider tbe quality as part of the object, or as inherent Deaf and 
in it. In like manner, he proceeds with other ud- Dumb, 
jectives, such as round, square, Sec, expressing the 
form of objects ; wnling tliem in the intervals of the 
letters composing the name of the respective objects; 
effacing them, and substituting others, according as 
the form of the object is varied. 

In order to lead his pupil to form the abstraction 
of the quality thus expressed, that is, to the us^tM 
the adjective as a separate word ready to be applied 
to different substantives, he employs the following 
diagram, the different lines of which he traces before 
his eyes, in order to point out the steps by which he 
is to arrive at this abstraction. 

PbAlPuErR 

P • A • P ■ E • R 
. • • • 

BLUE 

.... 

. P-A’P'E'R blue 


The two words, thus obtained separate, he after- 
wards unites by a connecting line, thus, 

PAPER— BLUE 

The next step, in order to form this into a com- 
plete sentence, is to insert the word is, instead of the 
line ; of which line it may accordingly be regarded 
as the substitute and representation. 

PAPER IS BLUE. 

By thus making his pupils understand the nature 
of a verb, and afterwards teaching them that the verb 
can express oither an existence or an action, past^ 
present, or future, he leads them to the system of 
cojgjugation, and to all the shades of tenses adopted 
in various languages. The various significations and 
inflections of pronouns, with the corresponding af- 
fections of verbs, in regard to number and person, 
are conveyed to the minds of the deaf and dumb, by 
contrivances very analogous to the preceding, and 
which need not be dwelt upon, after the example al- 
ready given. They proceed upon the general prin- 
ciple of connecting together by lines the words, de- 
noting the ideas, which are tbe component parts of 
other ideas, so as to express their union ; and w^rit- 
ing in the place where the lines unite, or in place of 
the other words in a similar diagram, the name of the 
compound idea. Another part of Sicard’s system is 
the eroplc^ment of a systm of cyphers, written on 
the top of every word or member of a sentence, ac- 
cording to the office it performs in that sentence ; by 
the help of which his pupils are better enabled to 
analyxe it into its essential parts, distinguishing the 
name of the object, which is pither acting or receiv- 
ing an action, the verb and its regimen, direct, in- 
direct, or circumstantial, and thus comprehending 
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and displaying every part of speech. Thus lie in- 
structs his pupils in the science of universal gram- 
mar, applicable to the primitive expressions of signs, 
as well as to all spoken and written languages. 

Of the system of artificial signs, which is repre- 
sented by Sicard as the essential groundwork of all 
this knowledge, and as the principal means of im- 
>{ 2 ^ting it, there is much room to doubt the practi- 
c5f advantage. To the praise of ingenuity its au- 
thor has certainly a claim ; but it cun scarcely be 
regarded as any approach to a philosophical laliguage, 
being as much founded in metaphor and distant mia- 
logies as any existing language. With speech it can- 
not bear any comparison in point of quickness, for 
the modulations of tfie voice are capable of being 
executed with a rapidity far exceeding that of ges- 
tures. There is, besides, hardly any mode of fixing 
the idea of a gesture by some visible type, as there 
is that of sound by writing, which serves at all times 
to renew the impression with perfect correctness. 
PJence the difficulty of forming a vocabulary of ges- 
tures, even to those already in po^ession of the use 
of written language, of which we must, of course, 
suppose our pupils ignorant. These gestures, it is 
[)retcndud, are engrafted on the natural language of 
pantomime; but this natural language can carry us 
but a very little way in the expression of thought, 
livery action, tlie visible part of which can be imi- 
tated by gesture, admits easily of being so express- 
ed ; as the action of eating, by lifting the hand to 
the mouth, fallowed hy the motion of the jaws ; and 
of sleeping, by closing the eyes and reclining the 
head. Tiio expression of different passions, of ap- 
probation, or disapprobation, of surprise, of inquiry, 
&c. may all bo signified very intelligibly by modifi- 
cations of the countenance. It is in this simple man- 
ner, observes Dr Watson, that two or more deaf 
and dumb persons are enabled to hold instant con- 
verse with each other, though brought together for 
the first time from the most distant parts. Thus far 
these signs may be termed natural ; bu(the natural- 
ly deaf do not stop here with this language of pan- 
tomime. When they are fortunate enough to mejet 
with attentive companions, especially where two'or 
more deaf persons happen to be brought up together, 
it is astonishing what approaches they will make to- 
wards the construction of an artificial language. By 
an arbitrary sign, fixed by common consent, or acci- 
dentally hit upon, they will designate a person or a 
thing, and only that particular person or thing, by 
this sign ; which is ever after used by them as a pro- 
per name. It is remarkable, that, although in the 
first instances of inventing or applying these sign- 
names, if they may be so called, they are guided by 
some prominent, but, perhaps, by no means perma- 
nently distinguishing mark, such as (in the case of 
a person ) a particular article of dress being worn, 
the first time of becoming acquainted, — an acciden- 
tal wound, though it leave no scar, — a peculiarity of 
manner, &c. — yet, after having fixi^ upon it, they ne- 
ver vary, notwithstanding the peculiarity that guided 
their choice should have long ceased to be observable 
in the person of the individual they have so designated. 
Nor will they fix upon the same si^n for another of 
their acquaintance, though, at the tune of first meet- 

VOL. HI. PART II. 


ing liiin, be may liavc the same mark about liim, 
which they bad used to specify a former persoq 
This fully proves tliat they regard the sign mere 
ly as a proper name ; and tJiey receive it us such 
from one another^ without inquiry as to its oiigin. 
Thus, supposing a person, the first time lie should 
be particularly taken notice of by one who is deaf 
and dumb, bad accidentally cut bis face, and w orj a 
patch, it is a hundred to one that this would, from 
henceforward, be his distinguishing mark, unless some 
one else of the deaf pierson’s acquaintance had aN 
ready been so distinguished. The wound might b^^ 
cured, and the patch removed ; but the deaf |)ersou 
would uniformly put the end of his finger to the part 
of the person s face wliere the patch had been 
worn, when he wanted to point him out. And lest 
those to whom he might be desirous of afterwards 
communicating something concerning this person, 
should not comprehend him, he will not fail to in- 
troduce him to them, by repeatedly pointing to him, 
and then to the mark by which he means to describe 
him, till he thinks he has sufficiently engaged tlieir 
attention. By similar contrivances, places and 
things, as well as persons, nay, even qualities and 
ciicumstances, are distinguished by the deaf, in an 
astonishing manner. To attempt in words a de- 
scription of those signs would be endless, because they 
are various as the fancies aud circumstances of their 
inventors. Yet being grafted on the parent stock of 
natural and universal signs, they may, in some mea- 
sure, be regarded as dlfierent dialects of the same 
language. 

Hence every one who undertakes the arduous 
task of tcuching tlie deaf and dumb, should sedu- 
lously turn his attention to the study of that lan- 
guage termed natural, where it consists of gesture and 
ieature, in order to enable him to comprehend, aa 
far as possible, tlie signs of his scholars, which at 
first, more or less, diifer from one another, as they 
more or less resemble those signs universally intelli- 
gible. Of how much importance it is to the teacher 
to understand these signs, will readily be apprehend- 
ed, if any one will attempt, either to teach or learn a 
language, without having another, common to master 
and scholar. But, never let any thing so chimerical 
be thought of as an attempt to turn master to the 
deaf and dumb, in the art of forming signs. What 
should we expect from an European, wJio should 
undertake to teach his own regular, copious, and 
polished language to a South Sea islander, who was 
henceforward to live among Europeans, and whose 
scanty vocabulary extended only to a very few words, 
barely sufficient to enable him to express, in a rude 
manner, what was required by the uniformity of his 
condition and the paucity of his thoughts ? Should 
we suspect that the teacher would set about new 
modelling, methodizing, and enlarging this rude and 
imperfect language, as tlie readiest rhetliod of making 
the islander acquainted with the European tongue ; 
especially when this new modelled language, after all 
the pains bestowed in forming and teaching it, &uld 
be of no manner of use but to assist the intercourse 
between these two persons ? If this supposition ap- 
pear ridiculous, how much more fanciful and use- 
less is an attempt to methodize signs, for the in- 
• ,s V 
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struction of the deaf and dumb ! Would it not be a 
more natural and rational mode of procedure for tlie 
teacher to begiu^ watching the objecUt and oc- 
cmions to which m acholar applied the words of his 
barbarous speech ; that by knowing these lie might 
gradually substitute the words of the language to be 
taught ; using the former only as an introduction to 
the latter ? It should never be lost sight of, that 
deaf people are not educated to live always among 
persons in tlieir own unfortunate situation. Were 
this the case, indeed, an artii^cial language of me* 
thodized signs might be of Important use. But as 
they are intended to mix with their fellow beings, 
in social habits and necessary avocations, we have to 
open a channel to this intercourse ; and this cannot 
be done so effectually by any other means, as by 
teaching them the language of the country where 
they reside. 

To these judicious remarks of Dr Watson may be 
added the consideration, that our object in educating 
the deaf and dumb, is not so much to make them 
acute grammarians and subtile metaphysicians, as 
to render them useful members of society. Expe- 
rience shows, that the more simple and oi'diiiary 
modes of instruction will effect this latter purpose in 
less time, and with better success, than the former 
can be accomplished by the complex and elaborate 
system we have been considering. 

Another most important branch of the education 
of the deaf and dumli roinains to be considered, 
namely, the teaching them to speak, and to under- 
stand what is spoken by others, by observing the 
motion of their lips. That any person, without tiie 
guidance of the sense of hearing, should be enabled, 
merely by studying the position and action of the 
organs of voice, to utter articulate sounds with any 
tolerable perfection, would at first view appear 
scarcely credible. Experience, however, lias sliown, 
that the task, though laborious and tedious, is not 
attended with this extreme difficulty. Even the 
earliest attempts of those who have cultivated this 
art, appear to have been as complotcly successful as 
those of modern instructors. Great patience and 
pemevesonce would seem to be thb chief qualities 
necessary to ensure success in ordinary coses. When 
we talk of success, however, it must be stated, that 
u wide difference must ever remain perceptible be- 
tween the speech of the deaf and of those who hear. 
This artificial speech is evidently laborious and con- 
strained, conveying frequently the idea of pain as 
well as of effort. As it cannot be regulated by the 
ear of the speaker, it is often too loud, and generally 
monotonoiuai harsh, and discordant. It is often, from 
this cause, scarcely intelligible, except to those who 
are atthastomed to its tones, it is only, indeed^ to 
such as are in habits of daily intercourse with them, 
that it fully answers the purpose for w4c]i that gift 
was bestowed on AaO) namely, the communication of 
thought. 

It may, indeed, be a matter of some doubt, wbe- 
therjh^ advantages, limited as they must neces- 
sarily be, are a sufficient compensation for tlie time 
aniUabour consumed in their attainment; and which 
might perhaps be better employed. The decision 
of this question, as far as it concerns any particular 


individual, must, however, depend in a great mea- Deaf ami 
sure on peculiar circumstances, such as his condition Dum^. ^ 
in life, and future destination. The Abb6 Sicard, 
perhaps from a predilection for the method of artifi- 
cial signs, renounced the pursuit of this object, as 
not worth the pains, and as interfering with his ge- 
neral plan. In Great Britain this art. has been at all 
times cultivated with more assiduity and with great^ 
success than on the continent. The experience! of 
Dr Watson is decidedly in favour of its utility. In 
support of his opinion he states one argument, which 
must doubtless be allowed to have considerable 
weight. The more numerous are the means of asso- 
ciation, he justly observes, the more perfect will be 
the recollection ; or, in other terms, the more IVc- 
quent the recurrence of words, and their correspond- 
ing ideas to the mind. Thus, persons who can 
hear, speak, read, and write, retain a discourse much 
better, and have far greater facility in expressing 
tlieuiselves, than persons wlio possess only two of 
these faculties ; that is, illiterate persons, who can 
hear and speak, but who cannot read nor w'ritc. 

Now, as deaf and dumb persons, educated without 
articulation, can only have two of the means, viz. the 
third and foiirtli ; that is, the impressions made up- 
on the eye by characters, and the action of the hand 
in writing ; can it be questioned that wc render them 
an essential service by adding the actions of the or- 
gans of speech ; a very powerful auxiliary, since by 
it words become, as it were, a part of ourselves, and 
more immediately affect us ? In learning the pro- 
nunciation of the letters, a VQvy important opera- 
tion is going on in the mind of a deaf person ; name- 
ly, the association, in tlie memory and understand- 
ing, of the figures of written or printed characters, 
with cerMtin movements or actions of the organs of 
speech* /Hie very habit of regarding the one as the 
representative of the other, paves the way for con- 
sidering combinations of those actions or characters, 
as the signs of things or of ideas ; that is, significant 
written or articulate. We, who hear, con- 
sider words chiefly as sounds ; the deaf, who tmve 
learnt to speak, cunsider tliera rather as actions pro- 
ceeding from themselves. And this gives language, 
to them, a sort of tangible property, wiiich is of vast 
importance, both as respects its retention in the me- 
mory, and as it respects one ot its most important 
uses, the excitation of ideas in their own minds. On 
this account, tlie time, the labour, and attention, ne- 
cessary to acquire articulate speech, by those wlio arc 
dumb, through want of hearing, would be well be- 
stowed, even if their speech were not intelligible to 
otliers. Deaf persons, having learnt to speak, are 
frequently overheard speaking softly to themselves ; 
that is, reheaxeing words or sentences, cither for the 
purpose of better rcmcmberiDg them, or of framing 
such expressioDS as they think will best convey their 
ideas. 

The act of speaking is evidently an operation pure- Mcihod.^ for 
ly mechanical : and the instruments by which it is 1’^^' 
performed are the lungs, windpipe, and larynx, the 
tongue, nostrils, lips, and the various parts of the 
mouth. The lungs supply breath, like the bellows to 
a musical organ ; and the shortening or elongation of 
the tracliea produce the varieties of grave and sharp 
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toncA in the voice, though these tones are again mo- 
dulated by the movements of the parts of the larynx, 
which are disposed so as to expand or contract the 
aperture of the glottis, 'fhe articulation of syllables, 
or the formation of the different letters, begins after 
the breath has been emitted through the larynx, and 

accomplished by means of the mere external or- 
of speech, that is, the mouth, nostrils, tongue, 
teeth, and lips. 

The following is the process emplo}Td by Dr 
Watson in teaching the pronunciation of the vowels. 

The first step,” he says, is to obtain a clear and 
distinct sound from the throat (in a voice tolerably 
well pitciied ; for this is our materia loquela)^ as, of 
a, in the word tvally drc. To effect this, and to ha- 
bituate the pupil to associate the sound which he is 
learning to form, with the figure of the letter which 
is to he its representative, this is distinctly traced 
upon paper, or any convenient tablet, and he is made 
to look at it for a minute or two: he then, if of 
acute intellect, will look up, with some anxiety in 
his countenance, as if he would ask what he is to do 
with it. The sound is then slowly and fuUy pro- 
nounced, and the learner mdde to observe, by his 
eyes, the position and motion of the external organs 
of speech, and to feel the astriction of the muscles 
of the larynx, by placing his finger upon the throat, 
carefully making him perceive the difference to be 
felt there between sound and silence. Having made 
these observations for a minute or two, he will sel- 
dom hesitate to attempt an imitation of what he has 
been observing ; and that,-f<)r the most part, success- 
fully. When the contrary is the case, nothing more 
is necessary than patient and good-natured perse- 
verance; for if he perceive that his failure has ex- 
cited cliagrin or disappointment in his teacher, he 
will make another effort with great reluctance. The 
.sound once acquired, must be practised sufficiently 
to avoid any danger of losing it ; for the greatest care 
must be taken, all throughout his progress, never to 
proceed to a new sound till the preceding has be- 
come familiar, and unattended with doubt as to the 
ninnner of producing it. A contrary practice would 
lead to endless vexation. A principal requisite is to 
ketq) the learner in good-humour, and to make him 
think that he is doing well beyond expectation ; no- 
thing is more discouraging than to put him back.” 
In the same manner does he proceed to the simple 
sounds of the other vowels, and then to the conson- 


ants. 

till Con By the powers of the consonaiitB, are meant the 
MtHcints. positions and actions of the several organa employed 
in their formation, without the addition of any dis- 
tinct vocal sound. For although frequent mention 
will be made of sound in the throat, in tlieir forma- 
tion, it is to be understood as so confined by the po- 
sition of the organs, as not to partake of any of the 
sounds reprosi-nted by the vowels. 

By closing the lips, — sounding gently in the 
throat, — forcing them asunder by the emission of 
the breath, — and carefully avoiding to let any of it 
pass through the nose, — we have the power of B. 
After the same manner is formed the power of P, 
but without sound in the throat. M requires the 


lips to be closed, — the sound made in the throat,— 
and the breath suffered to escape through the' nose. ' 

The power of C, or what is called its hard sound, 
that is, the sound of Ky is fofmed by raising the 
back part of the tongue to the roof of the mouth, 
near the uvula, and forcing it away again rather 
quickly, by an emission of the breath, without sound 
in the throat. G has the same formaition, with the 
addition of sound in the throat. 

The power of D is produced, by placing the tip 
of the tongue against the two rows nf teeth, which 
are to be quite, or nearly shut, — sounding in the 
throat, — emitting the breath in removing the tongue 
from the teeth,— and, at the same time, opening them 
a little. T has the same formation, only witlfout sound 
in the throat. 

By placing the upper row of teeth Upon the un- 
der lip, and gently emitting the breath, without 
sound in the throat, we have the power of F. V has 
the same formation, with the addition of sound in 
the throat. 

H is a mere emission of breath, with the mouth 
a little open. 

J has the power of D and SH combined. 

L is formed by raising the point ,of the tongue to 
the roof of the mouth, near the upper teeth, — sound- 
ing in the throat,— and suffering the breath to es- 
cape freely on each side of the tongue. 

The power of N is formed by raising and pressing 
the tongue to the palate, with the whole of its upper 
surface, so that no breath may escape but through 
the nose,— the lips being kept open, and a gentle 
sound being made in the throat. 

For Q, join K and W. 

R is variously formed ; but the surest and easiest 
way of teadiing its power to a deaf person, is by 
elevating the lore part of the tongue to the palate, 
and, with the assistance of the breath, causing a vi- 
bratory motion of it, accompanied with a gentle 
sound in the throat. 

In forming S, place the tip of the tongue just be- 
low the under teeth, raise the sides of it to the pa- 
late, leaving a small aperture in the middle, through 
which the breath is to be forced, without sound in 
the throaty which will be intercepted by the teeth 
being shut, and form the liissing sound required. 
Z requires the same position of the organs, with the 
addition of sound in the throat. 

X is compounded of K and S. 

CH is compounded of the powers ofT and SM. 

SII has a power nearly resembling to that of S, 
and requires a position of the organs something si- 
milar, except that the tip of the tongue must be 
drawn back, instead of touching the gums and teeth; 
and the current of the breath emitted must be in- 
tercepted by the under teeth only in part ; the rest 
must be suffered to escape between the rows of teeth, 
which must be a little opened for that purpose. 

TH requires the tongue to be a little advanced 
between the two rows of teeth, and the breath emit- 
ted between it and the upper row, which muiit, ne- 
vertheless, be nearly in contact with it ; this will pro- 
duce the sound of TH, as heard in the word t/iinh 
It has another power, requiring precisely the saiiie 
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Deaf and positioT) of the organs, bat with the addition of sound 
in the throat, heard in the word this, drc. 

NO representsiMk strong nasal sound ; to form it 
the tongue is drawn back and raised to the roof of 
the mouth, towards the uvula,— -a sound made in the 
throat, and forced through the nose. 
iiyUubltu It is evident, that when the power of a consonant 
is acquired, it needs oniy to he combined with the 
vowels to form syllables ; sus ba, ab, drc. These the 
pupil pronounces almost at sight, as he does also 
lab, and any other combination of a vowel and a 
con^'onant, or consonants, if well*grounded in the 
forewing formations of them. From the easiest 
combinations we proceed to the most complex, and 
by practice acquire a readiness in pronouncing the 
longest polysyllables. 

While acquiring the faculty of speaking, the deaf 
and dumb imperceptibly learn to distinguish by the 
eye the words spoken by others. “ It is truly as- 
tonishiog," says Dr Watson, ** and would hardly be 
credited by any one who had not seen it, how rea- 
dily deaf persons, wlio have themselves been taught 
to speak, catch words, and even long sentences, from 
the mouths of those who address them. Yet, in this 
sort oi conversation, it is indispensable that the 
speech should be immediately directed to the specta^ 
tor (wre must not call him auditor), who must have 
an opportunity ef observing every motion of the 
muscles (as nr as these can he seen externally) 
and coftntenance, in order to make out the discourse. 
On this account, it is impossible for a deaf person to 
understand live conversation of a mixed company, — 
a discourse from the puipit, — or harangue to an as- 
sembly, where the speaker does not immediately ad- 
dress him.” 

Course of After the sketch we have thus given of the prin- 

InstructionE, On which the different departments of the 

education of the deaf and dumb should be conduct- 
ed, it tally remains for us to consider the best order 
in which we should proceed with their lessons and 
studies, and the period within which we may reason- 
ably expect they are to be completed. In giving 
cUr^ions with this view, we shall still take Dr Wat- 
son as our guide. 

Schools for the deaf and dumb, in which a great 
number are instructed at the same time, afford pe- 
culiar advantages to the teacher, and are very fa- 
vourable to the proficiency of the scholars. By as- 
sociatjng with others, who, being equally deprived 
of hearing, are on a level with regard to the difRcul- 
tics to be surmounted, they are relieved from the 
continual sense of inferiority which oppresses and 
disheartens the deaf child wlien placed in the midst 
of thOM who have the perfect use of all their senses; 
and tm bfluence of example, and a spirit of emula- 
tion, #ill operate with due force in excitiiia them to 
intellectual exertions. Dr Watson finds, liy expe- 
rience, that one deaf person may be employed to 
teach another with the Imppiest eflect. bo much 
BO, th^t iwhen he happens to be, for the moment, at 
a loas'lo make one of alow apprehension understand 
a lesson, he turns him over to one of his school- 
follows who has learnt it; and never witliout ad- 
vantage to both. For it is with the deafi^ls with 


every one, that wc ourselves learn best by endeavour- Beat and 
ing to teach others. Dumb. 

The acquisition of the pronunciation of letters, of 
syllables, and of words, with their correct orthogra- 
phy, coDtauied in the vocabulary already described, 
together with such additional exercises as will most 
obviously exemplify the application and meaning of 
the connecting parts of speech, will be sufficient 
cupation to the pupil during the first year of iiis^ 
tendance upon the school ; and when the capacity 
is good, great progress is usually made in those par- 
ticulars during this period. Me is then prepared for 
longer exercises, and for the application of the words 
he has learnt, in the construction of lunger sentences ; 
to which he, of course, requires to be led on by cas}^ 
and familiar examples. A sort of colloquy, or dia- 
logue, must be entered into with him. The ques- 
tions, at first, must be all on the teacher’s part, and 
the answers must be formed for the learner, in the 
most obvious words and phrases that will convey his 
ideas, in strict conformity to which they must con- 
stantly be framed. Due attention being paid bv 
learner and teacher, the good effects oi this method 
will presently appear. The latter will soon be agree- 
ably surprised by his sdiolar changing parts with 
him, and becoming, in his turn, the interrogator; 
and that, too, in a way that will show he practically 
understands analogy. 

It will be useful to set aside certain stated periods, 
as once or twice in a week, for the repetition of 
words already learnt ; taking care to see minutely, 
that correct ideas are annexed to each. When the 
whole of the words in the select vocabulary,— sub- 
stantives, verbs, and adjectives, have been gone 
through several times, and the reader can correctly 
spell, speak, and point them out (if the nanies of 
things angravedX or show tlieir signifiention by his 
signs (if the names oi' actions, or qualities, &c.), then 
he is to enter upon a work as yet altogether new to 
him. He is to go over his vocabulary again, and to 
learn a short definition of each word ; that is, to tell 
the meaning of words by words. This employ- 
ment is prescribed, not because he will better un- 
derstand the words in his vocabulary by being 
taught to define them, but because an opportunity 
is thus afibrded of enlarging it, by the introduc- 
tion of synonymous words, and words that are 
defined in some w^ay from those we are defin- 
ing ; and these new words enable us to explain 
others. So that, by this means, and by our collo- 
quial exercises, our vocabulary is daily and almost 
imperceptibly enhu*ging. This is strictly analogous 
to the manner of acquiring a first language by tiiose 
who hear. I'he conjugation of verbs is, m the mean 
time, to be carefully attended to ; and one example, 
at leasl^ through all the moods, tenses, and pi rsuns, 
sbeuld now be performed every morning, till the 
pupil can write any person of any mood or tense re- 
quired. 

By this time, probably about the third year of the 
learoer’s progress, supposing in him the requisite at- 
tention and. capacity, it will be proper and necessary 
to bagin the reading of printed books, for the sake 
of profiting by the information they contain. As 
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Deaf and far as the mere act of reading is concerned, wo 

Dumb jiQ difficulty to surmount, for all our ex- 

ercises and lessons have, in fact, been read as well 
as written by the learner. The difference between 
printed characters -and those used in writing has, of 
course, not been unobserved. What constitutes the 
chief impediment to making sense of what is met 
^itli in books, is the promiscuous use of words, with- 
out regard to our selections. What is to be done 
wljen we meet with a word which we have never 
seen before ? Precisely that which is done with all 
children under similar circumstancs, -^explain it by 
the substitution of a word, of which the meaning is 
known, if it Can be done; if not, ^ puss it over till a 
fav'mrabie opportunity shall occur to show its mean- 
ing, by an example. If no such opportunity ever 
occur, then can the meaning of the word be of no 
great moment to the learner. 

In order to discover the progress he has made, 
and is daily making, and to assist him in the com- 
position of sentences (the ex|>re8sion of his thoughts 
in writing), he is now required, every day, to furnish 
a certain number of lines, according to his capacity, 
from his own ideas. He is at liberty to choose his 
subject : lie may relate what he has seen in his walk, 
—in his play ground, — or he may unfold the stores 
of his memory, relative to more distant places and 
periods. He may ask questions, drc. His rude 
essays at expression are often curious, and require 
some skill in the language of pantomime, to discover 
their meaning by his own explanations. This at- 
tained, it is put into correct, but easy language; he 
commits it to his memory thus corrected; and goes to 
work again, ** at his leisure hour in the evening’' for 
the next day, generally profiting considerably by the 
alterations it was necessary to make in his preceding 
essay We have now a new channel of coaiin unica- 
tion opened ; and the knowledge of the meaning of 
words, and their use in the construction of sentences, 
which wc have already acquired, may be carried to 
almost any given degree of perfection and extension. 
Frequent conversation and intercourse, by the words 
of the language he has learnt, is of the very utmost 
importance to a deaf person, especially if he should 
have but little leisure or inclination for reading, as 
the means of extending his knowledge of language, 
and of enlarging his conception of things ; and as the 
means of retaining what he has acquired. Every 
one will readily perceive this, who considers how 
easily a foreign or dead language is lost, for want of 
reading, writing, or speaking in it. 

ln!»titutions The ** Asylum for Educating the Deaf and Dumb 
lor Instruct- Children of the Poor," established in the immediate 
dJ'ii' irid vininity of London, by private subscriptions in the year 

Dumb. 1792, is uiKler the very able su^wintcndence of Dr 
Joseph Watson, to whose excellent work we have 
been so much indebted. No child is admitted on 
the clinritable i'oundation under the age of nine years. 

British. This age was not fixed upon, from any idea that it 
was the earliest at winch regular education could be 
advantageously begqn. But,>Fve yearn being deem- 
ed, generally speaking, sufficient to accomplish that 
course of instruction thought most essential to such 
children, destined to earn their bread by the labour 


of their hands ; and JottHeen being the earliest age Kttd* and 
at which they could be apprenticed, it was judged 
best, for the economical purposes of the Institution, 
not to receive them before the age of nine years. 

That he may not be misapprehended, Dr Watson af- 
terwards states precisely what he understands by an 
education nM>8t essential to deaf children of tlie class 
mentioned. ** 1 deem it essential/’ 8 a 3 'B he, that 
they should have such a knowledge of language as 
to enable them to express their ideas on common oc- 
casions ; to understand tlie commands or directions 
it may be necessary to give them in ordinary cases, 

&c. ; to read with intelligence the precepts, the ex- 
amples, and the promises, which are contained in the 
Scriptures, particularly the New Testament: that 
they should write a good hand, spell correctly the 
words they use, and understand the > principal rules 
of arithmetic. When I say that these acquirements 
may be attained in iive years^ 1 mean to state that as 
the shortest time ; even where the capacity of the 
learner is good. Where the mind is intended to he 
enlarged by a system of general information and 
science, a proportionably longer time must necessari- 
ly be required for its accomplishment." 

An institution of a similar kind has recently been 
established at Birmingham, to which Mr Thomas 
Braidwood, who conducted a private school for the 
same object at Hackney, has been appointed teacher. 

Though the original design did not go beyond that 
of a day-school, for the more immediate instruction 
of such objects as might be found in Birmingham, 
yet since, by the zealous exertions of u number of its 
friends, the charity has attracted a more general at- 
tention, a liberal subscription was raised for provid- 
ing a building for the reception of children from 
greater distances. This building was completed and 
first opened in January 1815, and is competent to 
contain forty children. 

A society was instituted in Edinburgh,, in June 
1810. tor the education of deaf and dumb children. 

The first teacher was Mr John Braidwood, a member 
of the family which has done so much for the instruc- 
tion of these interesting objects. On his removal, a 
short lime afterwards, Mr Robert Kinniburgh was 
appointed teacher of the sdhool ; and continues to dis- 
charge that duty with great ability and success. The 
number of his pupils at present is fifty (J818.) All 
of them arc boarded in the society's house, where they 
arc taught reading, writing, and arithmetic ; and 
are carefully instructed in the principles of the 
Christian religion : they are also instructed to ex- 
press their wants and ideas in articulate speech. No 
child is admitted under nine, or above fourteen years 
of age. Six years are required for com|»le^g tlieir 
education. Besides the above-mentionetl branches 
of education, which the whole pupils are taught in 
common ; those who are destined to particular trades 
and occupations, receive the appropriate instruction 
to qualify them for these. The female pupils arc 
taught needle-work : and those of an inferior station 
are qualified by the proper instruction for domestic 
service. A certain number of the boys are brought 
up in the institution to the trade of shoemaking ; 
and some profit now arises from the sale of ar- 
ticles manufactured by them. A number of the 
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Md pupilfl have already completed their education, and 
‘ have left the school, furnished, with all the meana of 
profitable occupation, and endowed with all the pri- 
vileges of rational and moral beings. One of them, 
A most meritorious youth, named Joseph Turner, 
is retained in the school as an assistant teacher ; 
and in tlmt capacity is found extremely useful. His 
participation of the common infirmities of the pupils, 
gives a {>cculiar value as well as interest to his in* 
^tructions. 

The pupils undergo a public examination once a 
year ; and never fail to gratify and astonish crowded 
audiences, by their remarkable promptitude in de- 
fining abstract terms, by their minute acquaintance 
with the facts and doctrines of the Christian religion, 
and by the cxcellenoe of their compositions. 

The institution was established, and is wholly sup- 
ported, by private subscription, and by the aids con- 
tributed by auxiliary societies in some of the other 
towns in Scotland, lu expence, for the last year, 
(J8J7) was about L. 1000. The ^arge for each pu^ 
.pil, for educa^on and board, is L. 20 ; of which the 
society pays the half, and in some instances tiie 
whole ; when the parents or friends of the pupils are 
.unable to contribute any part. 

It has been ascertained, by die result of actual in- 
quiries, that the number of deaf and dumb persons 
in Scotland ia not less than 800. The directors of 
the society, therefore, are anxious to extend its 
sphere of usefulness, by interesting all parts of the 
country tn its support ; and of such support, we be- 
iievie it to be fully as deserving as any similar insti- 
tution in any part of the world. 

Forei^ In- Several institutions for similar objects have been 
stitutions. formed on -the continent. The Asylum for the 
Deaf and Dumb at Paris, which is under the 
nianagement of the Abb6 Sicard, has in view 
not only to enable them to communicate their 
ideas and to form their understanding, but also 
to qualify them to cam their subsistence. On quit- 
ting the asylum, they are all capable of follow- 
ing a trade or proi'ession. Their apprenticeship 
begins on their first entering the institution, and is 
terminated with their instruction. This upprcntlre- 
ship takes place under the inspection of ten masters, 
viz. 1 . a printer ; 2. an engraver of pi^ecious stones ; 
3, a copper-plate engraver ; 4. a drawing master ; 5. 
a turner ; 6. a Mosaic artist ; 7. a tailor ; 8. u shoe- 
maker; 9. a cabinet, maker ; 10. a gardener. All 
these mat^ters reside in the asylum, and receive their 
board and a salary. The public exercises, whicl) the 
Abb6 Sicard gives once or twice a month, are meant 
to excite emulation among the pupils, to make the 
establil^WDt known, to collect observations, and to 
inculcplB tas principles of the art of teaching, and to 
illustrate, their success by exhibiting experimental 
proofs of the intelligeiice and knowledge of his 
pupils. 

Several institutions formed upon the model of that 
at Paris have been established in (lermany, Holland, 
Rusaia^and Sweden. In general, they do not attempt 
teaching Uie pupils to speak. 

Works on A Spanish Benedictine monk of the convent of 6a- 
this subject hagan, in Spain, named Pedro de Ponce, who died 


in 1584, is the first person who is recorded to have Dtaf ani 
instructed the deaf and dumb, and taught them to 
speak. He has, however, left no work upon the sub- 
ject: though it, is probable that the substance of his 
method is contained in a book of Bonet’s, who was 
secreury to the constable of Castile, printed at Ma- 
drid in 1620, under the title of Reduction dc las 
Letvas^ ^ Arte pavti ensenar t) ^tablur los Mudos-\ 

The following is a catalogue of tlie principal worlds 
on this subject, or referring to it, that have since ap- 
peared, and which may be consulted for furtlicr in- 
formation, 

Philocopfios^ or the Deaf and Dumb Man^s Friend : 
by Dr John Bulwer, 1648 : also, by the same auiiior, 
in 1644, Chiroiogia^ or the Natural Language of the 
Hands and Chironomia, or the Art (f Manual Rhe~ 
tonque. 

Dr Wallace’s Grammaiica Lingua Anglicana ; and 
a treatise prefixed to it, De Loquela^ %ur de sonorum 
omnium loquetarium format ione. 

A letter from Dr Wallace to Mr Boyle in the Phi* 
losophical Transactions for July 167O ; and another 
from the same, in the volume for ]6p8. 

Helmet’s Alpihabeti vere naturalis Hebraici brevis* 
sima Delineation Salzburgh, 1657 

In the philosophical Transactions for January 
1668, an account is given of a small tract published 
the preceding year by the same author, entitled Al* 
phabeium Naturce, 

Dr Holder's Elements of Speech^ an appendix 
concerning Persons Deaf and Dumb^ I669. 

Treatise concerning those that are horn Deaf and 
Dumb. By George Sibscote, 1670. 

G. Daigarno's Dtdascalocophus^ or the Deaf and 
Dumb Mans Tutor, SeethearticleDALUARNo. 

C. Amman’s Surdus Loquens, I692 : and Disser* 
taiio de Loquda, 1 700. 

The Mimohes Presentes d V Academic Royale, 4to. 

Paris, 1768, contains a valuable memoir of Pereire. 

Institution des Sourds et Muets, par la voie dca 
Signes Methodiaues ; ouvrage qui cuntient le pro jet 
d*une Langue Universelle, par renirenme des Sig?ics 
naiurels assujettis d une methode, Paris, 1776, an 
anonymous work of the Abbe de TEpl-e. A new 
edition apjjcared in 1784, much altered, and with 
the title 01 La vhitahle maniire d instruire ks Sounds 
et Muets, corifirm^e par une longue exfjvrience. This 
last work has been introduced into tlie Encyclopedie 
Melkodique, Arts et MStiers, under the article A/f/eZ; 
et Sourds, and was translated into English anony- 
mously in 1801. 

An Essay on the Method of Teaching the Deaf and 
Dumb to Speak, by Dr William Thornton, is to he 
found in the third volume of the Transactions of the 
American Philosophical Society. Philad 1793. 

Cours d Instruction d*une Sourd^Muet da naissance, 
et qui pent (tre utile d f Education de ceux qui en* 
tendent et qui parteni. Par Roch-Ambroise Sicard, 

Paris, 1800. A second edition appeared in J 803. 

Memoire ou Considerations snr les Sourds*%Iuets 
de Naissance, et sur les moycna de donner Vouie et la 
parole d ceux qui en sont susceptibks. Par U. R. 1\ 
le Bouvyer Desmourtiers, Paris 1 8OO. 

Instruction of the Deaf and Dutub. By Joseph 
Watson, LL«D. 2 vols. 8vo« Lond. 1809, 
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Deaf and Thtoric dc8 Sigiies pour V Instruction des Sourds^ 
Dumb Mjdets. Par R. A. SicarcK 2 tom. 8vo. Paris^ 1808. 
Dccoinposi- Rccueil des D6jinitions et Reponses les plus remar- 
tiijii, Che- qiiaUeSf de Mossieu et ClerCf Sourds^Mnets, aux 
niical. divers questions^ qui leiir ont eiifaiies^ dans les Sian- 
^ ^ ’ CCS Puhliques^ dc A/. V Abhi Sicard^ it Londres* Au- 
quel on a joint ! Alphabet, Manuel des Sourds-Muets, 
Jc Discoiirs d'Ouverture de M. rAbbe Sicardy et une 
Retire explicative de sa Methode, par M. Laffon de 
Ladubat. Avec Notes et une traduction AngloUy par 
J. H. Sievrac« London, 1815. 

Diderot, Lettre sur les Sourds-Mucts, 

This last mentumed author alludes to the possibi- 
lity of a child being born at once deaf and blind, a 
possibility which has also been anticipated by the 
Abbe Si card, in the preliminary discourse to his 
Cours d* Instruction, p. li. where he suggests different 
methods of instruction that might be attempted in 
circumstances so apparently hopeless. The first in- 
stance in which this deplorable combination of de- 
fects is recorded to have occurred in any individual, 
is mentioned by Dr Watson, in a quotation from the 
Gentleman^ Magazine for November 1808, p. 104K 
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He also adds another example in the person of James 
Mitchell, whose history has of late excited so much 
interest, and has been narrated by ihe masterly pen pj^coinposi. 
of Mr Dugald Stewart, in a memoir published tion, (^c- 
in the Transactions of the Ro^al Society of Edin- mical. 
burgh, Vol. Vll. p. 70. Mr Wardrop, who perform- 
ed upon him the operation of couching, has given us 
some valuable and interesting particulars of his case, 
in a separate work, entitled History of James MitcheU, 
a Boy, bom Blind and Deaf with an Account of the 
Operation performed for the Recovery of his Sight. 

Lond. 4to. 1818. In the 8th Volume of the 
Transactions of the Royal Society of Edinburgh, are 
to be found AddUional Communications respecting 
the Blind and Deaf Boy, James Mitckell, by the 
late Dr John Gordon ; a gentleman who had paid 
particular attention to tlie case of Mitchell, and from 
whom Mr Stewart acknowledges he received much 
of the information contained in his paper. This vo- 
lume also contains a paper on the. Education of James 
Mitchell, by Dr Dewar : and an additional communi- 
cation from the same author on tliis subject. 

(vv.y 


DECOMPOSITION, CHEMICAL. 


Dccomposi- ” K propose, in thus article, to give a short but 
tion. ( lie- comprehensive sketch of the methods at present 
muai. LMiiploycd by Chemists for the analysis or decorapo- 
Bition of the different substances subjected to their 
examination, and for ascertaining the constituents of 
chemical compounds. 

liisiory of This very important branch of the science is quite 
modern. Bergman was the first who attempted to lay 
siitricL*. analysis of minerals, in his trea- 

tise De Minerarum Docimasia Humida, first publish- 
ed in the year 1780 ; uud, for the analysis of waters, 
ill his trcasisc De Analysi Aquarum, first published 
in the year 1778. Many improvements were, in- 
troduced into every branch of analy>^is by Bergman, 
Schcele, and Lavoisier. Klaproth greatly facilitated 
the analysis of minerals, by introducing the use of 
caustic potash. He devoted a long and laborious 
life to this department of chemistry, and reduced 
every part of it under regular formulas. His Bei- 
trage, in six octavo volumes, published between 
the years 1795 and 1815, is still the best guide for 
every person who wishes to become a proficient 
in this essential department of chemistry. Vau- 
quel in has also devoted a long and active life to 
chemical analyses. His researches have had a more 
extensive range than those of Klaproth, for he has 
not confined himself, like that chemist, to the mine- 
ral kingdom, but has devoted much of his time to 
tile analysis of animal and vegetable substances. To 
him, also, we are indebted far a general formula for 
the analysis of minerals, which, though not quite 
adapted to the present state of the science, was of 
the most essential 8i!rvicc when it appeared. It is 
to it that the writer of this article is in a great mea- 
sure indebted for his first introduction to the practi- 


cal knowledge of this subject. To Rose we owe the Decompom 
method of analyzing minerals containing an alkali, tion, Che 
which is at present pursued. The introduction of the 
Atomic Theory formed a new era, in the precision 
witli which chemical analyses were conducted. And 
Berzelius has given us the most ample collection of 
precise analytical experiments that have yet appear- 
ed. Gay-Lussac’s doctrine of volumes has contri- 
buted no less essentially to the improvement of the 
analysis of gaseous bodies. Indeed it is merely the 
atomic theory exhibited in another point of view, 
for there exists a very simple and obvious relation 
between the specific gravity of a gas and the weight 
of its atom. 

But, in this article, which must, of necessity, 
be confined to a narrow space, it would be impo6<» 
sible Co particularize all the numerous contributors 
to the improvement of Chemical Analysis. Jt may 
be sufficient to mention that the two latest trea* 
tises on this subject which we have seen are by 
Thenard and John. Thenard has devoted the whole 
of the last volume of his Chemistry, published in 
1816, and consisting of 209 octavo pages, to a trea- 
tise on the Art of Chemical Analysis. HiS^rmulas 
are rather too brief to be a sufficient guide jtpjhosc 
who arc quite ignorant of the art. Yet bis treatise 
possesses considerable merit, and was perused by the 
writer of this article with a good deal of interest, 
because it made him acquainted with the methods 
of analysis pursued by the French chemists, and put 
it in his power to compare them with those which 
he himself has been in the habit of practising. John’s 
Laboratorium is a much more extensive, and appii- 
renily a more complete treatise than that of The- 
nard. But the writer of this article is not entitled 
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neaimposi. to give an opinion respecting it, as he had it in his 
^ possession only for a few hours, and could do no- 

thing more than g)|fuice at the general plan. 

Chemical substances are very numerous, as they 
consist of a|l the bodies to be found on the globe. 
They may, however, be arranged under certain 
grand het^s ; because the mode of analysis follow- 
ed is analogous for every substance included un- 
der the same liead ; but it differs materially when 
we proceed from the examination of substances be- 
longifig to one head to those of another. The ana- 
lyses are conducted by means of certain substances 
which have a chemical action upon the bodies to 
be subjected to examination. If we were to com- 
pose a complete treatise on this subject, it would be 
necessary to enumerate all these reagents, to de- 
scribe their properties, and to point out the mode of 
obtaining them in a state of purity. But this could 
not be done without occupying a very considerable 
space ; and would, besides, be a repetition of many 
things which have been already detailed at sufficient 
length in the body of the Emyclopadia^ and even in 
some articles of this SupplemenU We shall there- 
fore take it for granted, that the readers of this ar- 
ticle are already acquainted with the names and the 
general properties of the different chemical sub- 
stances which we shall have occasion to mention ; 
and that, if they reduce any of our rules to practice, 
they will take care to purcliabc the requisite articles 
in a state of sufficient purity. 

We sibiill divide this article into eight chapters, 
in which wa shall treat successively of the following 
classes of bodies: i. Gases; 2. Salts; 3. Mineral 
Waters; 4 . Metals and their alloys; 5 . Stones; 6 . 
Ores; 7- Vegetable Substances; 8. Animal Sub- 
stances. 

CHAP. I, — Op Gases. 

The gases at present known, and likely to be the 
Bubject^f chemical investigation, amount to about 
SI. Several of these are absorbed by water in such 
great quantity, that they can be examined only over 
mercury ; but the others not being sensibly absorb- 
ed by water, or being absorbed slowly, and in no 
great quantity! may bo examined and prepared over 
that liquid. We shall divide this chapter into three 
sections. In the first, we shall take a view of die 
apparatus which is used by chemists for making ex- 
periments on gases : in the second, we shall point 
out the characters by which the difibrent gases may 
be distinguished from each other ; and, in the third, 
we shall point out the method of analysing gaseous 
mixtures, containing three or more gases mixed 
together in unknown proportions. 

Sect. 1. — O/' the Apparatus, 

Before attempting to make experiments on gases, 
it is necessary to provide both a water-trough and a 
mercuriah trough ; the for receiving thoS^ases 
that may be eitamined oVer water; the second for 
those that must be examined over mercury. The 
water-trough may be of any dimensions at pleasure, 
but it is greatly for the convenience of the experi- 
menter to liuv(* at least two ; one of a large size, to 
serve when it is requisite to measure very large vo- 
lumes of gas, and the other much smaller, in which 


experimjpnts of research may be conducted. TheHccom^*- 
first may be of wood lined with lead. It may be 
four feet long, two feet broad, and a foot and a half 
deep. It should have a shelf about ten inches broad * 
and four feet long, fixed along one of the sides of 
the trough, about three inches below the surface. 

This shelf' ought to be perforated w^ith three or four /* 
holes, varying in diameter from about an inch to 
quarter of an inch, and widened out below into a 
kind of funnel-shape. Over these holes the glass 
jars destined to receive the gas arc to be placed, 
previously filled with water, and the beak of the re- 
tort or glass tube from which the gas issues is made 
to terminate at the funnel-shaped bottom of the 
hole. The small trough is best coustructed of tin- 
ned copper. It may be two feet long, fifteen inch- 
es broad, and ten indies deep ; and the shelf is best 
placed at one of its ends. Let it be provided with 
a single hole near the middle, but towards the edge 
of the shelf ; and it ought to be funnel-shaped be- 
low, by soldering a bit of tinned copper round its 
bottom. This trough may be japanned, which im- 
proves its appearance ; but the japan soon wears off 
the inside, if it be much used in experimental inves- 
tigations. Such troughs are usually constructed of 
tin-plate ; but they wear out so fust, that a chemist 
will find it cheaper in the end if he get them con- 
structed at first of tinned copper. 

One of the most convenient mercurial troughs is 
the kind made by Mr Newman, of Lisle Street, Lei- 
cester Square, London, of which we give a figure, 

(Plate LaIX. fig. 1.) from the /iot/al hstiiuimt Jour- 
nal^ Vol. L p. 185. This trough would be much im- 
proved by having u round cavity near the end far- 
thest from the glass jar, about eight inches deep and 
two inches in diameter, or, at least, large enough to 
admit the common Volta's eudiometer used in this 
country^ The advantage of this hollow would be 
that the bulk of the gases let into the eudiometer, 
and the change of bulk produced by the explosion, 
would be much more conveniently estimated than at 
present ; because the eudiometer tube could be sunk 
till the mercury within the tube be on a level with 
the surface of the mercury in the trough. At pre- 
sent, an arithmetical calculation is required to deter- 
mine the bulk of the gas after the explosion ; w hich, 
when five or six such experiments are to be made in 
succession, as is usually the case, makes the labour 
more tedious and disagreeable than it woul4 other- 
wise be. 

The glass jars destined for holding the gases are 
usually cylindrical ; the larger terminate above in a 
knob, the smaller are sometimes flat at the top, and 
sometimes they are hemispherical. They are called 
test glasses. Fig 2. represents the shape of tlie larger 
glass jars ; fijg. 8. exhibits a test glass : these last are 
usually sold in sets, fitted one within the other. Tlie 
largest of these hold about thirty-flve cubic inches, 
the smallest about two cubic inches. The size of 
the large glass jars varies from 200 or even 800 cu- 
bic inraes, down to about 50 cubic inches. All 
these jars ought to be graduated, in order to indicate 
the bulk of gas which they contain when at use. The 
bulks always employed in this country are cubic 
inches, and tentl^, or hundredtlis of a cubic inch. 
c 
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Deeon^- It ifl nfccssorj also to he provided with stout glass beginning the divisions, of course,, at the shut end 
tubes, as fig. 4, of such a size as to be capable of the tube. 

^ holding a cubic inch of mercury. These tubes are The test glasses arc graduated exactly in the same . 
shut at one end, and rounded off at the other, so that manner; but as they are only divided into cubic inches 

the finger may be applied to shut them up when re- or tenths, a tube bolding the requisite quantity of 

quisite. . They are graduated into 100 equi^ parts, mercury is employed instead of the eiipillary tube 

so that each division ts et^uivalent to the part above describea. The same method answers for 

of a cubic inch. graduating the largd glass jars used for holding gases 

. The method of graduating these tubes being of on the water trough ; with this difference, that the 

considerable importance to the practical chemist, de- ten cubic inch measure, employed for the graduation, 

serves to be described before we proceed ikrther. is filled with water instead of mercury : or they may 

Provide a tube, as in fig. 5, of a very small bore, and be placed upon the shelf of the trough, and ton cu- 

open at both ends, aqu drawn out at one end into a bic inches of air thrown up. A line m to be made 

capillary jpoint. Next take a quantity of clean mer- with a black lead pencil, coinciding with surface 

cury , and ascertain its specific gravitv with ail the re- of the water in the jar ; and this is to be repeated for 
quisite care. Suppose you find it to be 13.428. Then every ten additional inches, till the whole jar is filled 
as at the temperature of a cubic inch of water with air. Th^ requisite marks are cut upon the jar 
weighs 838.72 grains, and ^ cubic inch by means of a triangular file, and the corresponding 

8.5872 grains; it follows that at the temperature of numbers, written with a diamond on the glass, pre- 
60^ the iOOth part of a cubic inch of mercury will ciseiy as before described. 

weigh 33.98 grains. Weigh out 33,98 grains of the For many experiments, on certain gases, it is con* 
mercury, at the temperature of 60^ Put this globule venient to have test glasses made of thin glass, 
into a watch glass, and plunging the capillary point and bent as in fig. 6. Pieces of phosphorus, sulphur, 
of the glass tube into the globule, apply your moulh &c. may be put in the upper part of such tubes, in 
to the other end, and suck the whole ot tlie mercury small platinum trays, and heated by means of a lamp, 
into the tube. Then, apply your finger so as to shut while surrounded by particular gases, and the chan- 
the otifice, and shaive^the tube till the mercury ex- ges which take place may be seen through the tube, 
actly tills the whole portion of the tube next the qa- Tiie next piece of apparatus which we shall de- 
pillary extremity. Observe the neiglic of the mer- scribe is so simple* that it may at first sight appear 
cury in the tube, and mark the place with a file, os needless to mention it. But we are of a difit^retU 
is done at a in fig. 5. This tube, supposing it made opinion, considering it as peculiarly valu^e, as it 
with sufficient care, will qnable us to graduate our saves a great deal of trouble, and greatly mcilitates 
measures with considerable expedition. For we have accurate experimenting with gases over mercury. It 
only to plunge its capillary extremity into a quantity is often necessary to transfer determinate quantities 
of clean mercury in an open vessel, and to suck up of gas from the water trough to the mercurial 
the mercury till it reaches the mark a ; this quantity trough. This must be done without introducin]^ any 
(supposing we graduate at the temperature of 60 ^) water along with the gas, except what may exist in 
is exactly equal in bulk to the 100th part o%i cubic the gas in the state of vapour. Tliis is done with the 
inch. Suppose wc have a tube to graduate : The greatest facility by means of the tube represtmted in 
first step of the process is to put a narrow ribbon of tig. 7* whioh^was first used, we believe, Ibr.^e pur- 
gummed paper along the whde length of the tubd, pose in question, by Mr Covendiali. This is a glass 
taking care that^e paper be implied as straight as tube open at both ends ; but one of the extremities 
possible. Tie this paper firmly on with a string, is bent round, and is drawn out into a fine capillary 
which is to be removed when the paper is quite dry. bore. The tube is graduated into 100th parts of a 
The next step is to place the tube in a perpendicular cubic inch, and the degrees should be as con- 
direction, with its shut end undermost. Take up spicuous as possible. A good method is to fill the 
jj^^tli of a cubic inch of mercury, by means of your lines, after they have been cut in the glass, with 
capillary tube, pour this quantity into the tube to be black or red seeing wax. When we want to trans- 
gradua||df apply a small ivory square or ruie^ so as fer a given bulk of gas from the water trough to the 
that its «edge shall4ie a tangent to the convex sur- mercurial trough, we fill this tube with mercury and 
face of the mercury in the tube, and draw a fine line, shutting the end 6 with the finger, we introduce the 
by means of a black lead pencil, acrow the ribbon end a into a glass jar sunding over water, and filled 
of gummed paper. Proceed in this way till you hare with the goa to be transferred. On removing the 
filled tlie lube with mercury, and, of course, divided it finger from the extremity 5, the mercury falls down 
into the requisite proportional bulks, by means of by its weight, into a vessel placed at the tM^m of 
the lines drawn upon the ribbon of gummed paper, the trough to receive it, and the gas enters bville ca- 

^Kext take a fine three»cornered file* and wetting pillory extremity a to supply its place. When the 
the edge of draw it carefu% a^ong each black m Emitted into the tube amounts to the quantity 
line, backwards and forwards, till you have cqi; desired (half a cubic inch for example), we ifiiut the 
through the paper, and made a su^iently distinct end 6 with the finger again. We then withdraw 
mark upon the tube below, it When Che degrees the tube from the water trough, and wipe it dry. 
are thus cut, write with a diamond the numbers The end d is now to be placed uppermost, and the 
10, 30, 30, 40, &c^ corresponding to the proper end a introduced under tlie bottom of the glass jar 
degrees, from the one end ot the tpbe to the other ; (filled with mercury, and standing over the mercurml 
VOL. HI. FART II, 3 Q 
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Decompoei. trough) defttiued to receive the gas. On removiog 
tlie finger, tlie weight of the n»ercury in the tube 
forces out the gaa. When it has all made its way 
into the destined test-glossi we remove the tube, and 
we may, i^the same way, introduce an additional 
quantity fff^y other gas, till we bave made up she 
intended mixture. 

Small glass funoels are employed, with pohdts' a1- 
tnest capillary^ for filling the narvow glass tubes with 
gas. These funaiei*^ whan to be used in the wwier 
trough, may be ^pewter; but, for the mercurial 
trough, they must be of ^lass. 

The appflf^atus for taking the specific gravity of 
gm8 4s Very important; because the specific gra- 
vity enters os. an essential element in every analysis of 
gims. It consists of a glass fiask, Plate LX JX. fig. 8, 
thin but stout, and furnished with astop- cock. The larg- 
er andfig^bter it is so much the better. If its tontents 
be «qui«al6iit to fifiy cubic inches, it will, in general, 
be sufficient. 'Fhc best method is to be supplied 
with three or #oiir flasks sinfilarly'wnounted, but 
diffliring in capacity from ten cubic inches 
. The small ones are used when we are provided with 
wfily a small quantity of the gas to^be examined, 
while the larger is preferred when our supply is suf- 
ftaiently large. We must be furnished with a glass 
jar similar to fig. 2, only sujralied wi^ a stop^cock 
aa the upper eanreoiity. The capacity of this jar 
must somewhat exceed chat of the flask, fig. 8, and 
the tw^toD<<oocki must be such that tlwy shall 
acrev^mpeig^ into each other. 

The^ooeis of taking the si>ecific gravity consists 
of three succeswve.etops. llie first atop is to weigh 
the fladk, %«^6, udth all die requisite accuracy. We 
tbeo fix it on thonlole of a good air-pump, and ex^ 
haust it, and weigh it a^fn. fts weight will be di- 
minished by tfoe quantity of air which has been 
pumped out of H. In the third place, screw the ex- 
hausted A^hUo ttie top of the jar containing the gas 
whose W|pecifio gravity is to be ascertained. Great 
cave tOMi he taken that no drops of water have got 
into either of the stop-cocks. To make matters 
more certain, the hollow part of the femule*screw 
may be filled with loose coUm wool. When the 
flask is sciwwei tight upon the top of the jar, one of 
the stop-cocks (the lower) is tb be OMned. You 
then turn the either ecop-codi very slwwiy round, till 
you hear the gas beginning to nutlce its way into the 
flask. Then yua short. For the smaller the 
opening is did more, slowly does the gas make its 
way, and the less chance is there of a glcd^ute of 
water boin|ifl)rced in, which would spoil thb 
rxment. When the fladt4s fiUod with the gas, loiwer 
the jm in the water trough, dll the surface of :die 
wuMMlthin aad wtebouc the jar, be on the same 
levefJf^’Then close the stop-cocks,— .unscrew the 
Aiifc, and weigh it agaia,--HiotiDg the change of 
wcigiit|tbat has taken place. Suppose tte weight 
necemiry to ha piifi^4oto tha smte to whiim the ex- 
haustad*flaak b siispeiided, id order to reatore the 
equilibrium, ta be % and whati the flask is filled 
witli the flis, tha urnght requisite tqihe put into the 
other conm, id order lo restore the aqotiibrium, is^. 
It is otorioiit, that a repiuseiiu the weight of the air 
drawn out of the flask by the air-pump, and b the 


weight of a quantity of the gas exactly equal in bulk Decompod- 
to ihb'iAr originally drawn out. Therefore c : A : : sp. 
gravity of air ; specific gravity of the gas = x. But . " 

the specific gravity of air is represented by unity ; of 
couiae we bayin t\m proportion, a : i : : 1 : x, which 

Sp that to find the specific gravi- 
ty of the^gas wa hove only to ilivide b by a. Sup- 
pose the weight n = 1^.25 grains, and i = 12 grains. 

On such n "supposition the specific, gravity of the 
qgas would be O.772. 

No corl'ectt(4i b necessary, either for temperature 
or for thelieight'cf the barometer, when the expe- 
riment Li made hi the 'just described, because 
all gases undeign ^the xuni# change in bulk when 
subjected to the same idti^tion fn temperature or 
pressure. When the Specific gravity of a gas, 
standing over wsftef, k taken, the gas is always as 
moist as it can be dt the temperature at which the 
experiment takes place. Thus, if the temperature 
be 60^, then the vi^ur in the gas is imffident to 
support a Column of mercur/ of the height 0.521' 
inch. Let us suppose the barometer to stand at 
50 inches. On that supp>Saition, ^^th of the bulk of 
the gas examined is viikpOur. liie specific gravity 
df steam, at the temperature of 212^, is 0.625- It 
is probable that the ^ecifimgravity of vapOut dimi- 
nishes with the telwperatUte' at which it it produced ; 
but we have not sufficient data to determine at what 
rate this dimihution takes plact. If we had, it 
would be easy to mctke albwance for the vapourr of 
water present, and to deduce the true specific gravi- 
of the dry gas. But, in die pret^ent state of oar 
knowledge, the be^t way of diminishing the error is, 
to make the experiment nt an low a temperature as 
possible. Thus, if we take the specific gravity of a 
gas standing over water, at the temperature of S2®, 
the elasticity of the vapour which it Contains is suf- 
ficient only to suppdrt a column of mercuiy 0.2 inch 
in height ; so that the bulk of the vapour present is 
only Aovkt srfqih of that of the gas under examina- 
tion. ^^When the gas vdiose specie gravity is to be 
taken can ioinly be exantmed over mercury, the glass 
jar making a part . qf the mercurial trough, fig. 1, is 
to be fitted wnhtW gas in question, the flask being 
#nch that it can fafC^Crewcd to thh jar as well as to 
those belonging to the wotciVough. In such cases, 
it is ea«y to dry the gas befbre taking specific 

S avity/ by introducing into the jar contMIbg tt a 
tie dry muriate of lime, or by opening ucommu- 
itlbatkm between the jar holding tlie gas and a ves- 
filled with sulphuric add. This pOssfbiHty qf 
dvyiDjg the gases nrnkes it desirable to take, occa- 
the itocific i^^dVity eveh of thdle thaf are 
not'iffiaorbed vaster 'Over metcuty ; especially if 
they happen tw be light gases, as h}'drogeD, because 
the vapour of water, when It amounts to a sensible 
qlnkitity, niwst produce a material difference oa^he 
resokwbtitied. 

' ^ whflb to^describe fiere the mode 

oftditiog the specific tva^ity'^f file vapoura^of such 
liquids as boil at wm&rate^ipi^ The ap- 
for this purpose, cdUtl'rVdd by Gay-Lussac, 
is ebttifiaiiily shiiplh^ aE^ ewswevs the purpose suffi- 
ciently well. Tliia apparatus is represented in fig. 

# 11 





9 eoompoii- g. W ig ft Ioik| narrow gkss vessel, canable of 
tion, Che- holding about gO cubic jncii^ and graduated into 
mid^ cubic inches and tenths* It u 6 Ued with mercury, 
and placed inverted in the vesi^l as, coatainiof 
some mercury, and which may be iron, ShtaB 
glass globules (as in fig. 10 } are^blowai)? ibjyyoPi 
very thin, nearly globular, but terminaung Pi|f€a« 
pillary tube. One of these glass globules is care>> 
fully weighed, and its weight noted down ; it is^Uieii 
filled with the liquid, the specific gravity of wljim 
vapour is to be ascertained, and the capillary points 
is hermetically sealed by the blowpipe. It is then 
weighed again. The increase in. tbs weighty denoies 
the quantity of liquid, whieli must be carefully, wiat* 
ten down. The glass globule is tlieo to be let. up 
into the vessel VV.^ It will ascewd J;c the tips 
where it will remain. The cplindriCil glass MM, 
taller than the vessel W, and Cpesii at bath endsi is 
then placed on the outsidie of. V\\ aiHi#lbt>gccLto a 
certain depth in the mereui^ ti the vassal 00 ^ where 
It is secured. This cgrlindsiGat vessel is tiow filled 
with water, and the vbssd a# Mng placed horizon- 
tally on a furnace, heat is applied ti|l the water is 
made to bail. The liquid in the glass globule, B, 
expands with the heat, bursts the glass ^obule, and 
is converted into vapour. The graduation of the 
vessel aiables us to calpiilale tbe bulk of this vapour 
at the temperature of Knowing beibreiwd 

the weight and specific gravity of the liquid, it is 
easy to infer the s|Hicific gravity of the vapour at 
But perhaps it wih be of advantage to some 
readers to give tbe formula requisite for such calcu- 
lations, and to eahib.it an exftinple of the specific 
gravity of a vapour deduced from an experiment made 
by means of thiaappmatiuu 
Let P denote tlie weight of liquid employed, and 
N the number ,of divisions of the glass which the 
same liquid occupies, when convened into a vapour 
at the teinperatui^ of 2 12 ^ If #e denote the bulk 
of one of these divisions by N r will be the bulk of 
the vapour, on the supposition (hat the glass does 
not expand. Of course, i^we denote the cubic ex- 
pansion of glass for one degree by k, 100 k will de- 
note the whole expansion of the vessel, on tbe sup- 
position that we employ the centigrade thermometer, 
which is more convei^nt for caMation. The true 
volume of the vapoumM be N v { 1 This 

vapour suppioFts the pressure, o, of the atniOsphere, 
miDUS:j|jb height A of the coluom of mercury still 
remaiiu^ in the glass VV, or it is oubjected to the 
pressure j?— A. To reduce it to the volume which it 
would occupy, if it wereaulyected to 4 JNresiure equi- 
valent to a column of 30 inches of mercury, we must 
multiply N V (1 4 - 1 <I 0 A) by the inverse wio of the 
pressures, SO and j>— <A, which will diange it into 
Nv (1 + 100 A) (p— 

SO inch. 

Such is the volume of vapour produced by the weig^, 
P, of the liquid in the circiHiutaaoes pdnted oat. If 
P be expressed in grains^ flvr vehmrbf vapour pro- 
duced by a grain of the4R|iiid will bo 
Ni>(l+l 00 Jb)(p— A) 

P SO inch. 

When we employ this formula, we must take care 




to raduce the columns of mercuiy, p ihd i, to the Dwompod* 
same temperature at which die constant pressure of 
30 inches is estimated. This is usually the tempera* , 
ture of SS". The cubic dilatation of common glass 
for l-'centigrade degree is reckoned 0 .^ 08(12716 
=A; The expansion ofmecouryfor 1 eWgrade de< 

Such is tbe formula. Let tis now illustrate its ap- 
plication by an example. We shall make choice of 
an experiment of Gay-Lussac, to determine the spe- 
cific gravity of steam : 

Weight of the Iktie glass globule, 12.2162 grains. 

Do. filled with water, - 21.4826 

Weight of water, - g.2664 

This portion of water being introduced into tbe 
glass vessel, and raised to the boiling temperatiure, 
was converted into a quantity of steam, which occu- 
pied 220 diviftious of the jar. Each of these divi- 
sions was equivalent to 0.80472256’848 cubic inch. 

The column of mercury in the glass V V, or A, wift 
in length 2^)473 inches. It was measured by rneani 
of the graduated rod T (fig. g), which passes 
through tbe square C C. This rod is pushed down 
till it comes in contact with the surface of the mer- 
cury in the vessel a a. The moveable piece of wood, 

H, is then elevated till it correspond with the top of 
the column of' mercury in tlic vessel V Vp - It now 
shows the length of the column upon tbe 9 W.T- 

The height of tlie barometer was 29.7lF{nches. 

The temperature was 15^ centigrade. 

The first step is to reduce these two columns of 
mercury to the temperature of 32°» This is done by 
1 00 2 0473 

subtracting from the first “=sO.OA78, and 

13 X 29 745 

from the woond — =0.0824. Thisiub- 

traction reduces them respectively to 2 .o 5 ^, and 
39.663. We have, therefore, 

P = 9-2664 gr. 

N = 880 

V = 0.3047283 cubic ipch. 

p = 89.663 inches. 

h = 2.(K)93 inches. 
p—h = 87-653. 

The easiest method of finislung the oalcuhtioB is 
by means of a table of logarithms ; thus: 


ug.oep, :Q.g«09Uo 
Lsg. 30 < - 1.4771213 


L. P. M- <* 2.44M323 


L. S p (p-Ji) a 3.9e«9N6 
I. P. 30 in. n. 34440313 


Ug. 3.3134837 
Log. r a 1.4389044 
Log. ji~-k a 1.4417433 


A8840S74 ... .;&4686 cubic iwte 
Leg, WK 3.4104806 

— 9.3480380 .... MltB 

CiOOOl cubic inehcfc 

Thus' it appears that a grain of water when convwU 
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Doewn^si- ed ittfo 8teatii/ lii| the temperature of 212^ and biA- 
jccted to a pressure of JO inches of mercury, occu- 
f pies the bulk pf 6 ^ 13^6 thibic fnchet; 

But a grain of %ater, at its temperature of grea|* 
cit condeni||bo, is in bulk equal to 0.0031)53 oubie 
inch. Heb^ we see, that when water is conveitJd 

() 680 

into Btean, ita bulk increaBea r-7d3rT^=:t69I-8 

times. Farther 6^686 cubig inches oi* steam, |kt the 
temperature of weigh one grain, of course 
cubic inches 14.9^ grains. But 100 cubic 

inches g£ pommoh air weigh 30.5 jj^rains. Hence, 
if we redkpn the Ipecific gravity of [tir, 1, the spe- 
cific gravUy pf steam wili be O.49OI, at the tempe- 
rature of 21 compared to that of air at 60^ ; or 
0.674, if we compare it with air at the temperature 
of 212®. 

When ^asei, which do not unite chemically with 
each qtber, at the ordinatr temperature of tne at- 
mosphere^ ^re mixed together, no change whatever 
takes place iq their hulk. A cubic inefi of hydre^en 
gas, and a cubic inch of oxygen gas, being raixe^p- 
geAer, constitute two cubic inches. Gases thus 
bfpught into contact mix together equally. The bulk 
of pach in the above example is doubled, and its 
elasticity reduced to one half. The hydrogen, in- 
st^ of one cubic iodi. occupies the space of two 
mAlb in^es, and so does the oxygen, the density of 
cj|U$, of ^ reduced to one half. So that the 

s^ifi[|H|avity of such a mixture is exactly the 
mdan specific gravity of hydrogen and oxygen 
gases. 

The same case extends to the mixture of vapours, 
both with giues and with vapours. As long as they 
continue in the elastic state, they simply mix witn 
gases, without producing any other change than an 
expansion occasioned by their quantity. If a cubic 
inOTpf air, and a cubic inch of any vapour, be mixed 
^ether, the mixture will become two cubic inches. 
The BAT will expand to twice its former bulk, and 10 
will the vapour, while the elasticity of each will be 
reduced to one half. Proportional changes will be 
produced, when vapour is mixed with gases in smaller 
proportions. This change in hulk is very well illus- 
trated by the piece of apparatus exhibited in fig. li, 
which was'eontrived likewise hy M. Gay-Lussac. 

AB is a cylindrical glass tube, dividea into equal 
parts, and furnished at its two extremities with the 
twolton stop-oOcka RR'. A little above the lowest 
stop-cock, another tube of glass TT^ communicates 
witn the tube AB. This apparatus being well dried, 
really boiled mercury is poured into it by the 
stop-cock R^ till the tube A'B ii quite filled wifli 
that firndi which wili, of course, atan'd at the height 
A in^flPtuhe TT^ The stop-cock R' being now 
shut, a globular glass vessel, fiimished with the etop- 
cbeks Tf and contanung the to be experimented 
on previouslv reofiered as dtr as possible, l^to be 
screwi^ air-t^t hj^ii die stop-dm R^ firo stop- 
cocim r, K' being opened, no gns wiH enter into the 
tube AB, provide the gas to'tbe globular vessel be 
merely subjected to a pressure equivalent to that of 
the atmosphere. But if we open the stop- cock R, 
the mercury wHI run out firom its weight. The gas 
in the globular vessel will expand, and part of it will 




entef lntp the tube AB to Obpply tbe fdace of the DeecmiimUi 
raercriry. When^a sufficient 'Quantity of thegas has 
entered the tube AB, ^he stop*cock^k laaat w shut. 

The ^"ih A B being in a state of expansion,' die 
surface oftbe coloiiin of mercury H wiH stand higher 
thanJU^urfiite of mercury h in the open tube TP, , 
and HBPdifibreoce. in heignt between these two co- * 

lunms will indicate the slate of expansion of the gas 
in AB. To reduce this gos to the same elasticity 
as that of the external air, we have only to pour 
hercuty into the tube TT^ till the surface of the two 
columns H, A, ore precisely upon a level. 

To introdsloe into the Afi the liquid, the ef- 
fect of whose vapoar on the gm in the tube is to be 
detenmned, the Btop>*o^ is to be screwed upon 
the stop-cock R^ Tliis eiop-p^k has e veryth small 
metallic funnel attained to it, into which tbe liquid 
is poured. The cock*R^\ tnsleiul of being, perforated, 
as 18 usually the ease, basmerely a depression O cut in 
it capatblc of holding a drop of the liquid. This being 
turned, so that the demoMikm O is in contact with the 
liquid, a drop of it wfi) fill k, and being now turned 
roand, so that P comes in «»itact with the stop- cock 
R^ which must be open, th#deop of liquid will imme- 
diately begin to avs^rate, and will in a short time 
mix itself tn the state of vapour with the gas in the 
tube AB, augmenting itsrbulk In this way, as many 
successive drops ofthe liquid may be introduced in- 
to communication with the gas as are capable of 
evaporating. We perceive the effect to be at an end, 
when the mercury ceases to rise any higher in the 
tube TV. Let us suppose that a few more drops of 
liquid have been introduced into tbe tube than are 
capable of evaporating. If we open the undermost 
stop-cock R, and allow the mercury to flow out till 
the columns H A in the two tubes are precisely up- 
on a level, the pressure to which the gas is subjected 
in the tube AB, is ptwisely equal Is that of the at- 
mosphere at tbe time. But its bulk will be greater 
than it was before the introduction of tbe vapour. 

Let N = volume of the dry gas. 

= volume of do. when mixed with the 
vapour. 

p = the height of the barometer. 

y = die elasticity of Ae vapour. 

It is obvious, that the total elfiticity of |he mixture 


of gas and vapour isj^ -f But tfiPelapti- 

cit;^ is equal te p, which we suppose to have re- 
mained unaltered during the experiment. There- 
fore we have = />, and of consequence 

/!=!». 

In maUi^lbis experiment, it turns out, that the 
valoe'of/k alw^'precisely the sasnOns the elastic 
force of the vapour in a vacuum at the same tem- 
perature at which the experiment was made. Hence 
we may easily calculate befor^and the number N' 
of divisions which the mixture must occupy under 
die pressure p, supposing the dry gas to have pre- 
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Dtcom^i- viottslj dcoupied' tfia wobsxxHi N. We have only to 
tion, The. ggcertain, by means of Dalte®^ taWe» tim elasticity 
/» «»^bich the lic)uid aught to have in a 

vacuum at the tempeml^re of ihe experiment. Then 
in, the above e^fuatlen^ every thing being known but 
the number N% it la easy >o deduce that 

which will be N' = N. 

P—J 

Sb 6 t» n.^i^ the Characteri hy ixihich the diffiren^ 
Oases may be distinguished^^ 

Before it is possible to mtke experimental re* 
searches on gaseous bodies, it ls wecoieaiy to be-^i- 
miiiarly acquainthd with the wmde'^f preperiBg the 
diflereWt gaier at present knovm, witK' the properties 
of each of them, and with the nieani of aseMaining 
their purity, and distin^gUnhing each o* 

tber. We must in this eeclion conftn#' oOtSelves to 
a few observations. But the practical cheSSiSI must 
study in detail and expCrlmeiitaHy the history and 
the properties of every tndfvMiial gas/ 

Gases, considered as objects of experiment/nnuit 
be divided into two dassil i 1, Those which may be 
prepared and examined over 'water ; £. Those which 
can only be procured in the gaseous state, by ook- 
Iccting them over merdury. We shoH take a view 
of the characters of the gases belonging to each of 
these classes separately. 

L Gases permAont ewr 

The following is a list of the gases that may be 
collected and examined over 'water. 


Deoompod- 
tion. Che- 
mical. 


These three sets of gases may be readily distin- 
guished from each other. If a taper be plunged in- 
to a phial filled with any of the supporters, it will 
burn cithdV more brilliantly than in the open air, as 
when it is plunged into oxygen gas or protoxide of 
azote ; or its flame will be diminished, and it will 
give out a great deal of smoke, as when it b?|^nged 
mlo chlorine. When a taper is plunged ^|pdeut** 
oxide of azote, it is extinguished. But this gas is at 
once distinguished by the red colour which it as- 


GASE& 


Bp. gn^ [Weight of tOQ 
vity.' aimt inches* 


Air - - • 1.000 

Oxygen •« - - l.Jll 

Protoxide of azote - 1 .528 

Doutoxide of azote - 1 .042 

Cldorine - - 2.500 

IfydVegen - - 0 069^ 

Carbureted hydrogen . 0 555 

Olefiant ' - - 

Protopliosphuretedhydrogcn 0 972 
Perphosphureted hydrogen 0.^2 
Sulphureted hydrogen 1.J80 
Tellureted hydrogen — 

Arseumreted hydrogen — - 
Carbonic oxide - 0.972 

Hydrocarbonic oxide 0.995 


Azote 

Carbonic acid 


30.5 grains. 

33,$h8 

4|te9B 

81.769 

76.25 


0.974 29.72 
0.972 29.634 
0.902 27.517 
1.180 35.89 


29.652 

30.347 


0.972 29.652 

1.527 46.378 


I. Supporters of Combustion. 

1 • Oxygen. 

2. Protoxide of azote. 

3. Deutoxide of azote, of nitrous gas* 

4. Chlorine. 

II. Combustible. 

1. Hydrogen. 

2. Carbureted hydrogen. . , 

.3. Olefiant gas. 

4. Protophosphureted hydrogen. 

5. Perphosphur||ed hydr(%en. 

6. Sulphureted Imrogen. 

7. Tellureted hydrogen. 

6>%r8eniureted hydrogen^ 

9. Carbonic oxide. 

10. Hydrocarbonic oxide. 

III. Incombustible. ' 

' 1 • Azote* 

2. Carbonic acid. 

Wc shall state the characters by which eaoh"^of 
these gases is distinguished, afler giving a table of 
their specifip gravity, that of air reckoned one, 
und the weig^U of 100 culi^ itiche^ pf each at;„^ 
temperature ot 60^ and when the Wbmeter stwds 
at 30 inches. 


sumes when mixed with common air. When a taper 
is plunged into a combustible or incombustible gaS, 
it is extinguished. But if the mbuth of a phial filled 
with a combustible gas be held to a lighted candlO, 
the gas will catch fire and burn. Whereas, no such 
combustion can be perceived when a phial, filled with 
an incombustible is held to a lighted candle. 
Thus we can easily determine, whether a gas collect- 
ed over water be a supporter of combustion, com- 
bustible, or incombustible. 

1 . Oxygen is one of the most important of these 
gases ; because it is employed as a means of ascer- 
taining tlie nature and constitution of all the com- 
bustible gases. Its properties, therefore, ought to 
be carefully and accurately studied, in the first place, 
by every person who wishes to become an adept in 
the analysis of gaseous bodies. 

Oxygen gas is colourless, — has no taste nor smell, 
and is not sensibly absorbed b^ water, if it be mix- 
ed with twice its volume af nitrous gas, over water, 
the mixture becomes red, and is almost wholly ab- 
sorbed by the water. A solution of prptosuJ^ate of 
iron, fecendy saturate^ with deutoxide of azote, if 
ft be put in contact with oxygen gas, in a gradu- 
ated tube, aiul the liquid be agitated with it for 
ahoot five minutai, absorbs the oxygen gas. com- 
pletely« Oxygpn gas is absorbed, also, by a solution 
of bydrogureted sulphnret of lime. It is requisite 
to have placed this liquid in contact with a certain 
portion of oommon air, before it be employed os g 
test of oxygen ; because it has the property of ab- 
sorbing a certain portion of azote os well as oxygen. 
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Dccon^fii- On lliat account we must saturate it with azote be- 
Unlcas this precaution be taken, the 
oxygen under examination might be mixed wiUt a 
portion of a2ote without our perceiving it. The 
simplest and most convenient apparatus for expert* 
ments on purity of oxygen gas by absorption hjr 
means of a Jujuid, is that rej)resented in fig. 12. A is 
a glass tube capable of holding a cubic inchy and 
graduated into 100 equal parts. B is a glass cylin- 
der into which the extremity of the tube A fits, be- 
ing carefully ground to each other with emery. To 
the glass cylinder ti, the caoutchouc bottle C is fix- 
ed. The glass cylinder is of such a size as to fit 
tightly to the mouth of the bottle, and the mouth is 
tied firmly round the cylinder by a waxed silk thread. 
The caoutchouc bottle ought to be of such a size us 
to be capable of containing more than tlie contents 
of the whole glass tube A. To exanuuo the purity 
of oxygen gas hy means of this apparatus, we pro- 
ceed us fqllow's : Fill the tube with the oxygen gas. 
Fill the caoutchouc bottle with the liquid ; for ex- 
ample, a solution of protosulphate of iron, saturated 
with deutoxide of azate. Plunge the bottle under 
the surface of the water in the trough, and introduce 
into its mouth the end of the tube A, which is ground 
to fit the glass collar B. Ueinove the apparatus from 
the trough, and, holding the apex of the tube A dowm- 
watds, gently squeeze the caoutchouc bottle. The 
liquid will displace the gas, aud gradually fill the tube. 
The A is now to be turned upwards, and the 

liquid, lilted to run back into the bottle. In this 
nianner liquid is to be kept running continually 
backwards and forwards in the tube, till the gas has 
diminished os much as if is capable of dimini.shiiig. 
The quantity absorbed is sJjown bv the portion of 
the tube filled with liquid, when the apex of A is 
held vertical ; for the pressure of the atmosphere on 
the caoutchouc bottle is sufficient to prevent the gas 
in the lube from remaining in a state of* expansion. 
If the oxygen be pure, it will be absorbed complete- 
ly, The portion of gas remaining, if there be any, is 
almost always azote. 

Oxygen gas is usually prepared from the peroxide 
of manganese, or the chloralo of potash. Almost 
pure oxygen gas may be obtained fioin manganese, 
a it be collected after the gas has been coming over 
for some time, and before the current begins to 
slacken. The easiest way of determining the puri- 
ty of oxygen gas is the following : Mix one volume 
of the oxygen to be examined with two volumes of 
pure hydrogen gas, and cause an electric spark to 
pass through the mixture. Note the diminution of 
bulk. One-third of this elimination is oxygen gas. 
Let the original volume of the oxygen be a ; let the 
third part of the diminution of bulk produced by the 
combustion be a'; then the bulk of pure oxygen in 
the portion of the gas examined is a — a\ {Suppose 
the volume of the oxygen gas examined tie she 100, 
the hydrogen' added to be 200, and the diiAiuutiou 
of bulk to be 294* The third part of S94 ia 98, Here 
the quantity of pure oxygen in IQD volumes of the 
gas is 98 ; of course the oxvgen is a mixture of 98 
volumes of pure oxygen, and 2 volumes of azote. 

The piece of apparatus used for tliese explosions 
qf oxygen, mixed with any comhuatihle gas, is 


usually known by the name of Volta’s eudiometer. Decomposi* 
It consisls of a very thick glass tube (fig. 13.) about 
eight inches long, and about one-fifth inch of inter- , 
nal diameter, capable of containing about two cubic 
inches, and graduated into tentlis of a cubic inch. 

Tow^ards the top, two small holes are drilled ia it, 
opposite to each other. Into these, two brass wires 
are cemented ; they penetrate into the inside of the 
tube, and their blunt ends approach within a small 
distance of each other. The end of each, on the 
outside of the tube, terminates in a small ring. A 
spark from an electrical machine or a Leyden phial, 
is made to pgss from one of these wires to the other 
within the tube. This spark sets fire to the gase- 
ous mixture, and causes its explosion. The tube, 
before the explosion, is screwed firmly into gp iron 
claw attached to an iron pillar. This pillar is screw- 
ed to the mercurial trough, when the experiments are 
to be made over mercury i but it is more conveiuent 
for experiments over water, to have it screwed to a 
snoall moveable box, and to. have a little tin plate 
tube, which is to be. filled with water, and the eudi- 
ometer pul into it before it is fixed to the iron pillar. 

Fig. 14. represents this irdb pillar. A is the short 
cylinder lined with leather, wJiich opens upon a 
hinge, and allows the introduction of the glass tube ; 

A is then closed and screwed firmly down. The 
elasticity of this iron pillai* and claw moderates the 
shock of the explosion, and prevents the eudiometer 
from being broken. The French chemists have a 
stop-cock at the bottom of their eudiometers, to shut 
it during the explosion. The object of this precau- 
tion is to prevent the possibility of any of llie ^as 
from being driven out of the tube hy the expansion 
which always takes place at the instant of the ex- 
plosion. But this is sufficiently guarded against by 
making the experiment upon a small scale. For ex- 
ample. of a cubic inch of oxygen, and of 
a cubic inch of hydrogen gas. The lube should be 
plunged into a vessel filled with water, and at least 
six inches deep. When there is a stop-cock at the 
bottom of the tube, the water of the vessel cannot 
make its way in to supply the place of the gus con- 
densed by the explosion. The consequence is the 
formation of a vacuum in the tube. This occasions 
the evolution of the air, wh^ the water in the 
tube always contains. This m mixing witli the re- 
sidual gab increases its quantity, and leads the expe- 
rimenter into an error witli respect to the^|mrity of 
his gas. 

2, Protoxide of azote is easily distinguished from 
oxygen by the following properties; If it be left 
standing over water, it is gradually absorbed and 
disappears. For water has the property of absorbing 
about three-fourths of its bulk pf tbi* gas. Hence 
if a phial be filled witli water, and a quantity of this 
gas be let up into it, if we agitate the phial, a por- 
tion of the gas will be absorbed, and the water im- 
pregnated with it has acquired a sweet taste. W'e 
perceive the same sweet taste if we draw a little of the 
gas into our mouth through a tube. When a lighted 
taper is plgnged into protoxide of azote it burns with 
great splendour; but tlie combustion continues only 
for an instant or two, much shorter than when the 
same experiment is made with oxygen gas. 



tfecotnposii* 
tion, C'he- 
niicd. 


D8CGMPOSITI0N,€HEMICAL. 401 


The only gaseous body with which protoxide of 
azote is liable to be contaminated is common air, 
and -azotic gaa. It ought to be examined, in the first 
place, for oxygen gas. This is best done by putting 
a given volume of it into a jar standing over mer- 
cury, and putting up into it a stick of phosphorus 
with a few drops of water. Allow it to remain in 
this state for twenty-four hours, in a temperature 
which should not be lower than 6W. Observe the 
diminution of the bulk which has taken place. That 
diminution indicates the quantity of oxygen whid) 
the gas contained. If no diminution whatever has 
taken place, we may conclude that our protoxide of 
azote contains no oxygen, and, of course, no com- 
mon air mixed with it. 

To determine whether protoxide of azote be con- 
taminated with azotic gas, the best mode of proceed- 
ing seems to be the following: Mix a measured por- 
tion of the protoxide of azote with its own buHc of 
pure hydrogen gas, and explode the mixture in a 
Volui s eudiometer. . Note the diminution of bulk. 
This diminution indicates the quantity, by measure, 
of protoxide of azote present in the mixture before 
the explosion. Suppose Wfe mix together 20 measures 
of protoxide of azote and 20 measures of pure hy- 
drogen gas, and that, after the explosion, we find 
tlie residue to be 20 measures, 20 measures of course 
have diappeared, which indicates 20 measures of 
pure protoxide of azote. The protoxide in this case 
was absolutely pure* Suppose a mixture of 

20 measures protoxide of azote, 

20 measures nydrogen, 

and the residue to be 24 measures, 16 measures 
have disappeared. In this case our protoxide of 
azote is a mixture of 


1 6 measures pure protoxide of azote, 
4 measures azole ; 


or it contains the fifth part of its bulk of azotic gas. 

This mode of examining the purity of protoxide 
of azote is founded on the following facts, which 
have been ascertained by experiment. Protoxide of 
azote is composed of 


1 volume oxygen gas J 2 

2 volumes azotic gas J 

Hydrogen gas reqjSes half its bulk of oxygen gas 
in order to be completely changed into water by 
combuaiioD. Hence, when two volumes of hydrogen 
are mixed with two volumes of protoxide of azote, 
the whole hydrogen and oxygen disappears, and 
there remain two volumes of azotic gas, which is 
precisely equal to the original bulk of the protoxide 
of azote. 

3- Deutoxide of azote, or nitrous gas, is the most 
easily rue \u:nized of all the gases, aid its purify as- 
certained witii great facility. It is colourless and 
tasteless, and not sensibly a^orbed by water. When 
mixed with common air or oxygen sras, its bulk di- 
minishes, and it assumes a red colour, and the smell 
of nitric acid. If the mixtare be made over water, 
the red colour disappears very speedily, because the 
nitric acid formed itf absorbed by that liquid. A 
saturated solution of protosulphate of iron in water 
absorbs this gas, and acquires a d^k brown or al- 


most black colour. To deternunc the purity of this Dccomposi- 
gas, fill with it a graduated glass tube, of so narrow 
a bore that it may be shut up by the point of the 
finger. Cover its open end with the finger, and in- 
troduce .it into a small cup, containing u solution of 
■protosulphate of iron. W^hen the liquid has entered 
perceptibly into the tube, cover its end with the 
finger, and invert it, that the liquid may run down 
to the farther extremity of the tube ; then introduce 
it again into tlie protosulphate, and withdraw the 
finger. An additional quantity .^f protosulphate of 
iron will rush into the tube, to supply the ))Iace of 
the protoxide of azote absorb(Hl. Repeat this pro- 
cess till the bulk of the gas ceases to diminish. The 
residue indicates the volume of azotic gas with wliich 
the nitrous gas is mixed. 

4. Chlorine gas has a yellow colour, and a very 
strong Bufibcating odour, similar to that of acpia re- 
gia* Water absorbs about twice its bulk of it. 

Hence it may seem, at firPt sight, on improper gas 
for being examined over water. But mercuty ab- 
sorbs it very rapidly, and in still greater abundance, 
forming with it a concrete substance, whicli lines the 
inside of the glass jars, and prevents us from seeing 
what is going on within : so that, upon the whole, it 
is better to collect this gas over water than over mer- 
cury. The best way, when it is prepared for use, is 
to hll glass phials wdth it, having ground stoppers, 
very well fitted, by means of emery. 

To determine the purity of chlorine gas^ mix it 
over water with its own bulk ot pure bydrof^n gas, 
and explode the mixture in a Volta^s eudiometer. 

Note the diminution of bulk ; half of that quantity 
indicates the bulk of pure chlorine gas in the mix- 
ture. The reason of this is, that chlorine combines 
with its own volume of hydrogen, and is converted 
into muriatic acid gas, w hich is absorbed by the wa- 
ter, and disappears. 

5. Hydrogen gas, like oxygen, must be familiarly 
known to the practical cliemist, because it is em- 
ployed to ascertain the purity of the gaseous sup- 
porters. We must, therefore, know the methods of 
obtaining it in a state of sufficient purity, and of de- 
termining the foreign gaseous bodies with which it 
is liable to be contaminated. To prepare hydrogen 
gas in a state of absolute purity, is a task so difficult, 
that it seems to have been seldom accomplished. 

Hence the great difficulty of dcterniining its specific 
gravity, and the reason why this gravity, as deter- 
rtiincd by experiment, is somewhat above llie truth. 

But, to procure it pure enough for all the purposes 
of the examination of gases is sufficiently easy. The 
most convenient apparatus' for the purpose is repre- 
sented by fig. 1 .5. A is a glass flask, capable of hold- 
ing about 30 cubic inches ; and B is a bent glass 
tube, fitted by grinding to the mouth of the flask A. 

Put into the flask s quantity of Zinc, broken down 
intb small pieces ; then fill the flask to the brim with 
a mixture of one part 6f sulphuric acid and three 
parts of water. Plunge the flask and the bent tube 
B under the surface of the water, in the water 
trough ; insert the tube B into tfie fla>jk, taking care, 
beforehand, that the whole of the air which the tube 
contained is expelled ; now place the flask A upon a 
stand, 80 that the end of the bent tube B is undet 



492 

Decomposi. 
tion, <Thu- 
mical. 


DECOMPOSITION, CHi^ICAL. 


the iurface of the water in the water trough, and ao 
situated that a glass jar can be phiced over it. The 
hydrogen gas passes through the bent tube B| and 
is collected in the 'glass jar sufliciently pure for all 
the purposes of experiment. 

Hydrogen gas, when pure, has no smell, and, wbei) 
burnt, gives out so little light, that the colour of the 
flame cannot be determined. But, as usually pre- 
pared, it has a peculiar smell, somewhat similar to 
that produced by alectricity, and it burns with a 
bluish, greenish, or reddish flame, owing to its be- 
ing contatmnated with phosphorus, sulphur, zinc, 
or iron, indeed, when hydrogen is made to issue 
through a brass tube, and kindled, the colour of the 
flame is owing to '^mall particles of the brass, which 
arc separated and mix with t))e flame. Hydrogen is 
not sensibly absorb(;d by water. If it be mixed with 
half its bulk of oxygen gas, and an electrical spark 
passed through it, an explosion takes place, and the 
whole gaseous mixture ^appears, being converted 
into water. Therefore, to ascertain the purity of 
hydrogen gas, mix it with its own volume of oxygen 
gas, and explode it by electricity. Note the dimi- 
nution of bulk. Two-tliirds of that diminution indi- 
cate the bulk of the hydrogen gas contained in the 
mixture before combustion. Suppose wre mix 20 vo- 
lumes of hydrogen gas with 20 volumes of oxygen 
gas, and tliat the diminution of bulk, aflor the explo- 
sion, amounts to SO volumes. Two thirds of SO be- 
ing Qiti we infer from tlie result, that the hydrogen 
gas wiit'perfectly pure. Suppose the diminution of 
bulk to amount to 27 volumes, two* thirds of 27 be- 
ing I8i we infer that tlie hydrogen gas is a mixture 
of 

18 volumes pure hydrogen, 

2 volumes of some other incombustible gas. 

6. Carbureted hydrogen gas is colourless, and burns 
with a yellowish white flame, like that of a common 
candle. It is not sensibly absorbed by water, and has 
neither taste nor smell. It retpires for complete 
combustion twice its volume oi oxygen gas, and 
there remains after combustion a quantity of carbonic 
acid gas, exactly equal in volume to the original gas. 
Hence it is obvious, that carbureted hydrogen is a 
compound of one volume of carbon arrtltwo volumes 
of hydrogen gas, condensed into one volume. One 
half of the oxygen combines w^ith the carbon, and 
forms carbonic acid gas; while the other half of the 
oxygen combines with the two volumes of hydrogen, 
and is converted into water. 

7. Oleflant gas is colourless, and destitute of taste 
or sniel||f>$ It bums with a white coloured flame, and 
gives obt much more light than any other gas. Wa- 
ter absfrbs about |th of its weight of this gas ; a pro- 
portion so small, that it is not perceptible in common 
experiments. For complete combustion it requires 
three times its volume of oxygen gas. The^residue 
is carbonic acid gas, constittltlng twice the vtjume of 
the original gas. Hence it is ^vious, that olefiant 
gas is composed of two volunm of carbon and tw'o vo- 
lumes of hydrogen gas, condensed into one volume. 
Two volumes of the oxygen combine with the carbon, 
and constitute two volumes of carbonic acid gas; 
while the remaining volume of oxygen gas unites with 


the two volumes of hydrogen, and is converted into Decomposi- 
water. ^ ^ 

When olefiant gas is mixed with its own volume 
of chlorine, the two gases combine and conden>e into 
a liquid, which, if the experiment be made over wa- 
ter, has a white colour, and a conMderable opacity. 

This property is of considerable importance, ns it en- 
ables us to detect the presence of olefiant gas, when 
mixed with carbureted hydrogen, caibonie oxide, or 
any other similar combustible gases. We have only 
to mix a determinate volume of the gas with clilonne, 
to allow the mixture to remain for a few minutes over 
water. If any globules of chloi ide of olchunl gas ap. 
pear, we are certain of the presence of oltfiaiu gas 
in the mixture. By washing out the unubsorbed chlo- 
rine, and noting the diminution of bulk, we can de- 
termine the proportion of olefiant gas which our mix- 
ed gas contains. 

8. The two species of phosphureted iiydrogen gas 
may be noticed together. Frotophosphureted hy- 
drogen gas may be obtained, by heating crystallized 
phosphorous acid, which is a hydrate. Ferphoephu- 
reted hydrogen is procured pure, by putting pbos- 
phuret of lime into a small flask, completely filled 
with water, and receiving the gas which is extricat- 
ed in glass jars, filled with water, and standing in- 
verted on the shelf of a water trough, Frotuphos- 
phurcted hydrogen is a compound of one volume of 
phosphorus and two volumes of hydrogen condensed 
into one volume, while pcrphosphiireted hydrogen is 
a compound of one volume of phosphorus and one 
volume of hydrogen,i condensed into one volume ; or 
the first may be considered as a compound of one 
atom phosphorus, and two atoms hydrogen, while 
the second is a compound of one atom phosphorus 
and one atom hydrogen. Water absorbs about the 
eighth part of its volume of each of these gases. 

They have the smell of garlic. Perphosphureted hy- 
drogen bums sjiontaneously when it comes in con- 
tact with common air or oxygen gas ; but perphos- 
phurcted hydrogen does not take fire unless it be 
heated at least to the temperature of 212^, or unless 

.an electric spark is made to pass through it. Per- 
phosphureted hydrogen is absorbed completely by a 
solution of chloride of lime foxymuriate oj lime). 

This property, discovered hviMr Dalton, enables us 
to ascertain the purity of thi^gas, and to separate it 
from any other gases with which it may be mixed. 

When one volume of perphospliureted by4fogen is 
mixed with one volume, or one and a half volume, or 
two volumes of oxygen gas over water, combustion 
takes place in all of these cases, and the two gases 
completely disappear; the phosphorus being con- 
ver^d into hypophosphorous aciiC phosphorous acid, 
or phosphoric acid respectively, according to the vo- 
lume of oxygen gas employed. 

9. Sulphureted hydrogen gas is colourless. It 
has a strong disagreeable smell, similar to that of 
rotten eggs. Water fibsorbs about two and a half 
times its volame of this gas when pure ; but if the 
gas be mixed with hydrogen gas, which is very fre- 
quently tbc case, water is scarcely capable of ab- 
sorbing more than its own balk of it. This gas 
burns with a blue flame, and sulphur is deposited 
during the comliustion. If a drop of acetate of lead 
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Docompofti- be let fall into water inftpregnated with it, a dark 
non, Che- hrown or blackish precipitate immediately appears. 

Arsenic is thrown down by it, yellow, and antimony, 

' orange. For complete combustion, it requires one 
and a half times its volume of oxygen gas ; and if 
the experiment be made over water, the whole ga- 
seous matter disappears, being converted into water 
and sulphurous acid. Hence it is easy to determine 
the purity of sulphureted hydrogen gas. 

10. Tellureted hydrogen and arseniureted hydro- 
gen gases are still so imperfectly known, that we 
cannot attempt to give their characters here. But 
they are not likely to occur in any analytical inves- 
tigations of gases. 

11. Carbonic oxide gas is colourless, and desti^ 
tute of taste and smell. It is not sensibly absorbed 
by water ; nor are we acquainted with any substance 
capable of absorbing it in considerable quantities. 
It burns with a blue dame, gives out but little light, 
and is very easily extinguished. For complete 
combustion, it requires half its volume of oxygeu 
gas. The residue, after combustion, is carbonic 
acid, and is equal to the bulk of the carbonic oxide 
before tiie combustion. If equal volumes of carbo- 
nic oxide and chlorine gases, both previously well 
dried, be mixed together over mercury, and exposed 
for a short time to the light of the sun, the bulk of 
the mixture is reduced to one half. If a little wa- 
ter be let up to this new gas, the bulk is not altered ; 
but the gas remaining, which is equal in volume to 
the original quantity of carbonic oxide employed, is 
carbonic acid gas, which is absorbed completely, 
if a sufficient quantity of caustic potash be let up to 
it. 

12. Hydro-carbonic oxide is a gas lately discover- 
ed by Dr Thomson, and is by no means unlikely to 
occur in the complex intlammahle gases obtained b}^ 
distilling vegetable or animal substances. It is ea- 
sily procured pure by exposing a mixture of prussi- 
atc of potash and concentrated sulphuric acid to the 
heat of a lamp in a small retort. This gas is colour- 
less, has a peculiar smell and an aromatic Caste, and 
is not sensibly absorbed by water. It bums with a 
deep blue flame, and is much more conahufitible 
than carbonic oxide. For complete combustion, 
three volumes of thecas require to be mixed with 
two volumes of oxygefi gas, and an electric spark 
passed through the mixture. The residue, which 
amounts to three volumes, is carbonic acid gas. 
Hence it is obvious that hydro-carbonic oxide is a 
compound of three volumes carbonic oxide, and one 
voluine hydrogen condensed into three volumes; one 
and a half volume of the oxygen unites with the 
carbonic oxide, and converts it into carbonic acid, 
without altering its bulk, while the remaining half 
volume of oxygen unites to the volume of hydrogen, 
and becomes water. 

IS. Azotic gas is colourless and destitute of taste 
and smell, and not sensibly absorbed by water. It 
extinguishes a burning taper, and is itself incombus- 
tible. We arc not acquainted with any substance 
capable of absorbing it, or of combining with it ra- 
pidly; so that the properties by which it is distin- 
guished are all negative. If we have a sufficient 
quantity of this gas to determine its rpecific gruviry. 
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and if w« find the negative properties above men- riecomposi- 
tioned to belong to it, we cannot be much deceived 
in our conclusion respecting the nature of this gas.^^ 

When very great accuracy » necessary, we may 
make the following experiment : Mix a small quan- 
tity of the gaSf supposed to be azote, with twice its 
volume of oxygen. Let up a little of this mixture 
into a small gloss syphon filled with mercury, and 
placed so that one leg of the syphon stands in one 
wine glass containing mercury, and the other in 
another. Let up to the gas a few drops of water, 
tinged blue with litmus. Then cause electrical 
sparks to pass through the gas at the top of the sy- 
phon, from one of the columns of mercuiy to the 
other. If tlie gas be azote^ the blue liquid will be- 
come gradually red, in consequence of the forma- 
tion of nitrous acid. 

14. Carbonic acid gas is colourless. It affects 
the nose with a peculiar pungent sensation, and ha^ 
an acidulous and agreeable Caste. Water absorbs 
rather more than its own bulk of it, and hence, if it be 
allowed to stand upon the water-trough, it soon dis- 
appears. It renders lime water, barytes water, and 
sci'ontian water, milky, and is completely absorbed 
by a sufficient quantity of these liquids. Hence its 
nature is easily recognized, and it may be separated 
from’ those gases with which it is mixed, and its bulk 
ascertained. When gases standing over mercury 
contain a mixture of carbonic acid gas, tlie best sub- 
stance to separate it from the other gases with which 
it is mixed, is a solution of caustic potash in water. 

Carbonic acid gas is not only incombustible, but 
it very much weakens the combustibility of those in- 
fiammubla gases with which it may be mixed. When 
carbonic oxide is mixed with a fifth or a sixth of its 
bulk of carbonic acid gas, it is very difficult to make 
it burn. When common air is mixed with of 
its bulk of carbonic acid gas, a burning taper, when 
plunged into it, is immediately extinguished. 

II. Gaseous lioilivs tMck must hv. cjramined over Mer- 
cury, 

The following table exhibits a list of iIjck’ gu.Ks. 

I. Combustible. 

1. Ammonia. 

2. Cyanogen. 

II. Acid and incombustible. 

1. Muriatic acid. 

2. Sulphurous acid. 

if. Fiuoboric acid. 

4. Fiuosilicic acid. 

5, Hydriodic acid. 

Before stating the characters of these gases, wc 
shall give a table of their specific gravities, and of the. 
weight of 100 cubic inches of each wdum the baro- 
meter stands at 30 inches, and the thermometer at 
60*^. The specific gravity of common air is reckon- 
ed 1. 


j 
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GASES. 

Sp. Gra- 
vity. 

Weight of 
100 cubic 
inchcB. 

Ammonia 

Cyanogen 

0.590 

1.804 

18.000 

55.028 

Muriatic acid 

Sulphurous acid 

Fluoboric acid • 

Fluosilicic acid 

Hydriodic acid 

1.284 ‘ 
2.222 
2.371 i 
3.573 
4.37.5 

39.162 

67.771 

72.312 

IO 8 .O 92 

13.3.4.31. 


These two sets of gases may be easily distinguished 
from each other, by the combuttfbility of the first 
set, and the incombustibility of the second. 

1. Ammoniacal gas is colourless. Its smell is ex- 
cecdindy strong and well known, as the odour 
wliich distinguishes hartshorn, or die volatile alkali 
of apothecaries. Its taste is caustic^ like that of pot- 
ash ; and, when drawn into the mouthi it very spec, 
dily destroys the skin. When placed in contact with 
water tinged blue widi red cabbage, radishes, or 
violets, it imrhediately changes the blue colour into 
green. Water absorbs 780 times its volume of this 
gas. It is absorbed, likewise, by caoutchouc, and 
by many other bodies. It is absorbed in considerable 
quantity by fused muriate of lime, and may be after- 
wards (Quelled unaltered ftoni that substance, by 
the apg^j4i|tion of a moderate heat. 

When ammoniacal gas is put into a dr^ glass tube, 
and electrical sparks are passed through it for a con- 
siderable time, its bulk is just doubled, and it is con- 
verted into a mixture of three volumes hydrogen and 
one volume azotic gas. Hence it is obvious that 
ammonia is composed of 

8 volumes hydrogen | 2 volumes- 

1 volume azote j 

If we mix two volumes of ammonia with 1 J volume 
of oxygen, and pass an electrical spark through the 
mixture, an explosion takes place, water is formed, 
and there remains u quantity of azotic gas equal to 
half the original volume of the ammonia. When this 
gas is mixed with its own volume of sulf^urous acid, 
muriatic acid, or carbonic acid gases, the whole ga- 
seous matter disappears, and a whire powder comes 
in place of it, composted of sulphate of ammonia, 
muriate of ammonia, or carbonate of ammonia, ac- 
cording to the nature of tlie acid gas used. 

a. Cyanogen gas is colourless, - It has a peculiar 
smell, so pungent that it occasions a flow m tears, 
and a considerable degree of pain, when aj^licd to 
the nostrils. This gas burns with a purple flame. 
Water absorbs 4-J times its volume of it, and alcohol 
as timet its volume. It reddens tlie tincture of lit- 
mus. If we mix one volume of cyanogen with two 
volumes of oxygen, and pass an electric spark through 
the mixture, a violent detonation takes pmee, and 
the bulk of the gaseous mixture is not altered ; but 
it is converted into a mixture consisting of two vo- 
lumes of carbonic acid, and 1 volume of azotic gas. 
Hence we see that this gas is composed of two vo- 
lumes carbon and one volume azote, condensed into 
one volume. The oxygen combines with the car- 


mical. 


bon, and is converted into carbonic acid, while the Deoom^U 
azote is disengaged in the gaseous state. 

S. Mnmtic acid gas is cdloorless. It has a peculiar 
smell, and a strong acid taste. ' It reddens vegetable 
blues, and smokes when mixed with atmospheric air, 
or any gas containing aqueous vapours. Water ab- 
sorbs 516 times its bulk of this gas, and acquires the 
appearance and properties of the common muriatic 
acid of the shops. When mixed with its own volume 
of ammoniacal ^gas, the mixture is condensed into a 
white powder, which possesses the properties of sal 
ammoniac* If a lighted taper be plunged into a 
phial full of muriatic acid gas, it goes out, but the 
flame, before it is extinguished, assumes a green co- 
lour. Several of the hydrates of the metallic oxides 
absorb muriatic acid gas readily. For example, the 
hydrate of copper, and the hydrate of iron. Black 
oxide of manganese, when assisted by lieat, converts 
it into chlorine, obviously by absorbing the hydro- 
gen, which cdnstitutce one of its const! tnents. II' 
this experiment could be made with precision, the 
muriatic acid would be reduced to one half of its 
original bulk. 

4. Sulphurous add gas is colourless. It has an 
exceedingly pungent nnd disagreeable odour, precise- 
ly similar to that of burning sulphur. It reddens ve- 
getable blues, and gradually destroys the colour alto- 
gctlier. If a quantity of peroxide of lead is placed 
in contact with this gas, it gradually absorbs it com- 
pletely, being converted into sulphate of lead. By 
this method, which was first employed by Berzelius, 
the purity of sulphurous acid gas may be ascertained, 
and it may be readily separated from any other gases 
with which it may happen to be mixed. Water ab- 
sorbs about 43 times its bulk of this gas. When 
three volumes of sulphuretcd hydrogen gas and two 
volumes of sulphurous acid gas arc mixed together, 
they condense each other completely into an orange- 
coloured solid substance, having an acid taste. This 
action of these two gases on each other was first ob- 
served by Mr Kirwan. Berthollet afterwards made 
some additional remarks on it. But the subject was 
first accurately examined by the writer of this ar- 
ticle, Who has found the result as above-stated. 

When the solid formed is digested in water, it is 
gradually < 'langed into cnmmoii sulphur. 

5. Fiuoboric acid gas is colburless. Its smell is 
somewhat similar to that of muriatic acid. Its taste 
is exceedingly acid. Water is capable of absorbing 
700 times its bulk of this gas. The specific gravity 
of this solution is 1.77* It possesses a certain de- 
gree of viscidity like sulphuric acid, and requires a 
high temjierature to cause it to boil.* This property 
enables us to distinguish it from mluriatlc acid. The 
two gases may likewise be readily recognized by 
their specific gravities ; that of fluoboric acid being 
much higher than that of muriatic acid gas. It is 
absorbed in considerable quantities by sulphuric 
acid. This gas is by no means likely to occur in 
analytical researches on the gases. 

6. Fluosilicic acid gas is colourless. Its taste is 
intensely add, and its smell soipewhat similar to that 
of muriatic acid. When it comes in contact with 
water it is absorbed, and at the same time a quantity 
of silica is deposited in a gelatinous state. This 
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Decomposi- character is peculiar to fluosilicic acid gas, and is 
tion, Che. sufficient to distinguish it from e?ery other gas. 

vVhen water has absorbed S60 tinaes ha bulk of this 
gaS) the quantity of silica deposited is so great that 
the whole liquid has disappeared) being absorbed by 
the silica ; the absorption of course cannot be carried 
farther. 

7. Hydriodic acid gas is colourless. Its smell is 
similar to that of muriatic acid, and its taste is ex* 
ceedingly sour. It is distinguished from all the pre- 
ceding gases by its great specific gravity, and bv its 
not being capable of standing over mercury without 
undergoing decomposition. The iodine combines 
with the mercury, and forms iodide of mercury, un- 
der the form of a red powder, while a quantity of 
hydrogen gas remains, equal in bulk to half the hy- 
driodic acid gas. This gas is not likely to occur in 
chemical analyses of gases. But if it should, it may 
be easily recognized by the preceding pri)perties. 

Sect. 111 . — Of the Aualj/sis of Gases, 

An accurate knowledge of Che properties of the 
different gases, as detailed in the prec^ng section, 
will enable the practical chemist to ascertain the 
constituents of any mixture of gaseous bodies, that 
may present itself for his examination. We shall, in 
this section, give d few examples of the mode follow- 
ed in analysing such mixtures^ and wo shall chiefiy 
select actual analyses which we have ourselves per- 
formed, as more likely to lead the student to a prac- 
tical knowledge of the subject than imaginary mix- 
tures, never Idcely to occur, except to the fancy of 
the writer. 

I. Anahjsis of common Air, 

Common air has been ascertained to be a mixture 
of 21 volumes of oxygen gas, and 79 volumes of azo- 
tic gas. To determine its composition, it is requisite 
merely to know the volume of oxygen gas which it 
i:ontains. We may infer, without any sensible error, 
that the residue is azotic gas ; for the volume of car- 
bonic acid gas which common air contajns is so 
.small, that it may be neglected without any sensible 
error. The easiest method of analysing common 
air, is to mix it witl^alf its volume or more of hy- 
drogen gaaj and fire the mixture in a Volta’s eudio- 
meter, by means of an electric spark. Note the di- 
minution of bulk. One' third of that diminution is 
the volume of oxygen gas contained in the common 
air employed. Tiie following experiments were 
made on a bottle full of air, collected in St James’s 
Varh, by carrying the bottle filled with water, and 
emptying out the water in the Park. 


Volumes 
of air. 

Volumes of 
hydrogen. 

Residue after 
Combustion. 

Diminution 

ofbulk. 

Oxygen gas 
in the air. 

100 

50 

87 

63 

21 

]00 

50 

87 

63 

21 

100 

60 

97 

Cs 

21 

100 

60 

• 97 

63 1 

21 


The same method of analysis will answer for any 


mixture V of oxygen and azotic gas, in any propor- i^ecompoaU 
tion whatever. don , Chc- 

rnicaL 

2. Analysis (f Oxygen Oas mixed xM an injlam* 
rhablc Gets, 

It is possible that a mixture of oxygen gas with 
hydrogen gas, carbureted hydrogen gas, carbonic 
oxide, or sulphureted hydrogen gas, may be pre- 
sented for examination. Such a mixture, indeed, 
is not likely to occur in any gases extricated by 
chemical processes, however complicated, but it may 
be made artificially in the laboratory (or some pur- 
pose or other. How are we to proceed in deter- 
mining its composition ? 

1. The first st^ in the process is to ascertain the 
presence of oxygen gas, and the proportion of that 
gas in tlie mixture. For this purpose, put a small 
quantity of it (a cubic inch for instance) into a wide 
graduated tube filled with wa^r, and inverted over 
the water trough, and let up into it its own volume 
of deutoxide oi' azote. If no red colour nor dimi- 
nution of bulk is produced, we may conclude that 
the gas contains no oxygen gas. But if tlic colour 
becomes red, and the bulk diminislH.'8, oxygen gas 
is present. To determine the proportion of oxygen 
present, the easiest method is to use the eudiometer 
represented in fig. 12. Fill the tube A with the 
gas, and the bottle C with a solution of protosiil- 
phate of iron, saturated witli deutoxide of azote. 

Introduce the tube A into the glass ring B, and agi- 
tate the liquid backwards and forwards in the tube 
till the whole oxygen gas is absorbed. The ascent 
of the liquid in the tube will indicate the bulk of the 
oxygen gas. 

2. The second step is to determine the nature of 
the inflammable gas, and its proportion. Ifwc set 
fire to the portion which we have deprived of oxygeu 
gas, the colour of the flame will give us some idea 
of the nature of the inflammable gas. If the colour 
of the flame be blue, the gas is carbonic oxide; if 
it be white, or yellowish white, the gas is olefiant 
gas, or carbureted hydrogen; if it be reddish or 
greenish, and gives out so little light ns to be scarce- 
ly visible, the gas is hydrogen. But a very little 
practical sUlJ wdil enable the experimenter to dis- 
pense with this criterion, wliich at best is ratJier am- 
biguous. Take a given volume of the* mixed gus, 
and add to it as much oxygen as will make the vo- 
lume of the oxygen equal to that of the inflammable 
gas. Put this mixture iuto a Volta’s eudiometer, and 
pass an electrical spark through it. A detonation 
will take place. Note down the diminution of bulk. 

Fill a graduated tube with lime water, and let up 
into tKis' tube the residual gns. If it renders the 
lime milky, the residual gas contains curbonie acid. 

Hence the inflammable gas under examination must 
have been carbonic oxide, carbureted hydrogen, or 
olefiant gas. Note the diminution ofbulk produced 
by the lime water. This diminution, calculated from 
the original bulk of tlie residual gas after the ex- 
plosion, before it was poured out of the Volta’s 
eudiometer, indicates the volume of carbonic acid 
formed by the combustion. To the residual gas thus 
deprived of its carbonic acid, let up u measured vo- 
lume of nitrous gas. If the bulk of this mixture is 
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n^mpofii- not diitiiniBheJ, wc infer; that the residiml con- 
^ tains no oxygen gas. If a diminution take place, the 

■ f residual gas contains fixygon : and tlie volume of 
oxygen may be determined by multiplying the dimi- 

7 

nutionofbulk by ~ or 0'36S4« 11 no oxygen be 

contained in the residual gas, we must repeat the ex- 
periment, mixing a greater proportion of oxygen with 
^ the inflammable gas, and we must continue to in- 
crease the proportion of oxygen till we find a por- 
tion of it remaining in the residual gas after the ex- 
plosion. This quantity, subtracted from the volume 
of oxygen present in the mixture before the explo- 
sion, gives us the volume of oxygen gas reqaisite to 
consume a given volume of the inflafimable gas. This 
fact, together with the quantity of carbonic acid form- 
ed by the explosion, puts it in our power to deter- 
mine the nature of the inflammable gas. If the 
oxygen necessary for the complete combustion of the 
gas be ^ tlie volume of the combustible gas, and if 
no carbonic acid gas is evolved by the explosion, 
then the gas is hydrogen. If the gas requires half 
its volume of oxygen, and if its own volume of carbo- 
nic acid gas is formed, the gas is carbonic oxide. If 
twice the volume of the gas of oxygen by requisite, 
and if the quantity of carbonic acid formetl be equal 
to the original volume of the infliimmablc gas, the 
gas is carbureted hydrogen. If thrice the volume 
of oxygen be necessary, and if twice the volume of 
carbonic aieid he formed, then tlie gas was olefiant 
gas. The following table of experimental results 
will give the reader a correctidea of the way of per- 
forming these experiments. 


N o. of 
Kxperi- 
mcnis. 

Volume* 

oflnfliiiD- 

mable 

iia*. 

Volumes 
of Oxy- 
gen. 

Hcsidiu’ 
uficT I'ix- 
ploidon- 

Do. when 
watthed 
with lime 
water. 

Nitron* 

Gati 

aUdi^l. 

Dimi- 

nution 

of 

Bulk. 

1 

20 

20 

10 

10 

20 

27 

2 

20 

20 

30 

10 

20 

27 


Ill the first of these experiments, it is obvious that 
the iiifiammable gas was pure hydrogen. For no 
carbonic acid was formed by the explosion. The 
diminution of bulk, when the residual gas was mixed 
with twice its volume of nitrous gas, was 227 and 
27 -j- 0.3684s 10 very nearly. Hence the whole re- 
sidual 'gas was oxygen. Thus we sec that the gas, for 
its complete combustion, required half its volume of 
oxygen, and that no carbonft acid gas was formed 
by the explosion. But these characters point oui 
unequivocally hydrogen gas. 

In the second experiment, we see that a quantity 
of carbonic acid was formed equal in volume to the 
volume of inflammable gas, and that the whole resi- 
due, after the absorption of the carbonic acV by Uie 
lime water, wad oxygen. Therefore the inflammable 
gas required, for complete combustion, half its 
volume of oxygen gas, and was converted into its 
own volume of carbonic acid gas. It was therefore 
t arhonic oxitU* 


Dpcomposi. 
tiun., Che- 
mical. 


From tliese experiments we may conclude that the 
gas examined was olefiant gas. The increase of vo- 
lume observable in (he first experiment, when this 
gas is exploded with a volume of oxygen gas less 
than its own, is a remarkable property which charac- 
terizes this gas. From the average of the other 
three experiments, we learn that the gas required 
tilmost exactly thrice its volume of oxygen gas 
for complete combustion, while there were formed 
twice its volume of carbonic acid gas. Now this is 
the character of olefiant gas. 


No. of 
Experi- 
ment*. 

Volume* 

oflnflmU’ 

mablc 

Oa*. 

Volume* 
of Oxy- 
gen Gas. 

Residuo 

after 

Combus- 

tion. 

Ditto 
Waslied 
in Lime 
Water. 

Nitrous 

Gas 

padded. 

Dimi- 

nution 

of 

Bulk. 

Oxy- 
gen 
in Re- 
sidue. 

1 

21.6 

44.7 

22 

0.4 




2 

21.6 

53.5 

30.1 

7.1 

40 

19 

7 

S 

21.6 

44.7 

22.5 

0.5 




Aver- 

age. 

100 

2or, 

Cotbonic 

104 

acid 

formed. 





No. of 
Experi- 
ments. 

Volumes 

oflnflam< 

tnsble 

Ou. 

1 

Volumes 
of Oxy- 
gcn. , 

Residue 
after ex- 
plosion. 

Ditto 
washed 
in r.imc 
w'ater. 

Nitrous 

Gas 

added. 

Oimi- 

luition 

of 

Bulk. 

Oxygen 
in re- 
sidu<d 
Gas. 

1 

S9 5 

26.5 

100 

94.5 

87 

0 

0 

2 

168 

50.^4 

S6.0 

1 

42 

3 

1 

3 

16.8 

52.24 

j 86 

0 




4 

16.8 

50.8 

35 

0 

"1 



Ave- 

rage. 

lOQ 

1 

302 

('arbunlc 

208 

acid 

Ibrmrd. 





From these experiments we see that the gas under 
examination required, for complete combustion, very 
nearly twice its volume of oxygen gas, and tliat very 
nearly its own volume of carboflic acid gas was form- 
ed. Now these properties characterize carbureted 
hydrogen gas. 

5. Analysis of a Mixture of Infammahle Gases. 

If we have a mixture of different inflammable gases 
to analyse, flic process to be followed is very similar 
to that exhibited in the last case, the chief difference 
lies in the inferences drawn from the experiments. 

1. If the gaseous mixture is destitute of smell, it 
can consist only of hydrogen, olefiant gas, carbureted 
hydrogen, and carbonic oxide, mixed together. If it 
has the smell of rotten eggs, it contains sulphureted 
hydrogen; while the smell of garlicjndicates the 
presence of phosphureted hydrogen gas. Sulphu- 
reted hydrogen gas may be separated, und its vo- 
lume determined, by filling theU'udiomctrical tube, 
fig. 122, with the gas, filling the caoutchouc bottle 
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Decompose- with a solution of sugar of lead in water acidulated 
on, ciie- vinegar, and agitating tlie liquid backwards and 
^ forwards, till the bulk of the gas ceases to be dimi- 
nished. The elevation of tlie liquid in the tube A, 
or the diminution of the volume of the gas, indicates 
the quantity of eulplmreted hydrogen gas with wliich 
it was mixed. 

If the presence of phosphureted hydrogen gas bo 
indicated by the smell, ihi: very same method of ana- 
lysis is to b« followed, only the caoutchouc bottle C 
is to be filled with a solution of chloride of lime in 
water, instead of a solution of sugar of lead. 

2. Suppose the sulphureted hydrogen or phosphu- 
rcted hydrogen removed, the next step is to deter- 
mine the composition of thu residue. Ascertain by 
various trials the volume of oxygen necessary to con- 
sume completely a given volume of the gas, and the 
quantity of carbonic acid formed. From tfie know- 
ledge of these facts, it is net difficult to infer the gases, 
and the proportions of whicli the gaseous mixture is 
composed. 

For example, if a volume of the gas require vo- 
lumes of oxygen gas, and produce 1 ^ volume of 
bonic acid, wo may conclude it to be a mixture 
equal volumes of olefiant gas, and carbureted hydro- 
gen gas. If a volume of it require 1^ volume of 
oxygen gas, and if the produce be 1 ^ volume of car- 
bonic acid gas, the gas is a mixture of equal volumes 
of olefiant gas. carbureted hydrogen, and carbonic 
oxide. If a volume require its own bulk of oxygen 
gas, and produce the third of its bulk of carbonic 
acid gas, we may coasider the gas as a mixture of 
one volume carbureted hydrogen, and two volumes 
hydrogen. 

When olefiant gas is presumed to be present, we 
may simplify the analysis somewhat by lotting up 
some pure chlorine gas to a given volume of the gas. 
Chloride of olefiant gas will 1^ formed and separated. 
If we then remove the excess of chlorine by agitating 
the gas with some caustic potash, or still better, with 
lime-water, and note the diminution of bulk,, this 
diminution w'ill indicate the quantity of olefiant gas 
which was present before the experiment. 

When several combustible gases arc mixed to- 
gether, the precision of the analysis is always very 
much increased, if we can take the specific gravity 
of the mixed gas. Indeed, if we know the specific 
gravity, wc can in general predict the volume of 
oxygen gas which will be requisite for complete com- 
bustion, and the volume of carbonic acid which will 
be formed. Suppose the specific gravity of such a 
mixture to be 0'764i5. This being precisely the 
mean between the specific gravity of olefiant gas and 
carbureted hydrogen, we conclude, that the gas in 
question is a mixture of equal volumes of these two 
gases. We try in consequence whether it will not 
require for complete combustion 2^ times its volume 
of oxygen gas, and whether it will not produce 
times its volume of carbonic acid gas. If we find this 
conjecture verified, no doubt can remain that our opi- 
nion respecting the constitution of the gas is correct. 

Let the 8][)ecific gi;^vity of our gas be c. Let there 
be two gases of known specific gravities ; and let 
these specific gravities be respectively a and f ) ; to 
determine whether our gas be a mixture of these two 


gases, and in what proportions. Let x and y denote Decompo^l- 
the respective proportions ol' the two gases, whoso 
specific gravities are a and From a well known 
property of fluids we have x i y : : c — b : a — c, 

hence x =: But since r + y consti- 


tute the volume of the g.^s, which we may call 100, we 
have a: y == 100 and .v =: 100 — y. This gives us 

the equation r: 100 — y; from which 

fl — c 


, - 100 — c) 

we deduce y = , m . , , 

•y (c — L) + (a^c) 

X == 100 — y 

Suppose we have a gas of the specific gravity 0*8128, 
which is that of a gas that may be extracted from 
peat by distillation. Let us see whether this gas 
may not be a mixture of carbonic oxide, and car- 
bureted hydrogen. The specific gravity of carbonic 
oxide is 0-9722 = a ; that of carbureted hydrogen 
0.555 =z 6. In this case c = 0.8128. 


Hence y = 

X 1 = 


lOO(fl^c) 

(c — '+ (fl — f) 

100 — y = 


= 38*2 

100*0 


We sec that a mixture of 38.2 volumes carburet- 
ed hydrogen, and 61.8 volumes of carbonic oxide, 
will produce a gas of the specific gravity possessed 
by the gas from peat. 

38.2 volumes of carbureted hydrogen will require 
for complete combustion of oxygen gas 76.4 volumes. 

61.8 volumes of carbonic oxide .‘^0.9 volumes. 


107.3 

So tliat 100 volumes of the gas will require for 
comj>lcte combustion 107.3 volumes of oxygen gas. 

The carbonic acid gas formed by tlie combustion 
of 100 volumes of sucli a mixture, would be 100 vo- 
lumes. 

Now these proportions agree sufficiently well wiili 
several of the cxperimtMits related by Dr Thomson 
in his paper On the Anali/sis of Gas from Peat {^Ni- 
cholsons JoiirnaU XVI. 239), to induce us to con- 
clude, that the gas in question is often a mixture of 
carbureted hydrogen and carbonic oxide, in the pro- 
portions here assigned. But the nature of tliis gas 
varies with the kind of peat, and with the degree of 
heat applied to the distillation, as is obvious from the 
paper just alluded to ; ajid, in many cases, besides 
carbureted hydrogen wdSh carbonic oxide, hydrogen 
gtts is likewise present. 

It would be easy to extend these examples to 
a much greater length ; but the necessary brevity 
of a supplementary article, obliges us to confine 
ourselves within as narrow limits as possible. The 
preceding detaUs, if properly attended to, will en- 
able the pupil to analyse with considerable accu- 
racy, mixtures of gases which are permanent over 
water. It will be worth the while of those who wish 
to acquire dexterity in the analysis of gases, to niake 
artificial mixtures of known gases in known {propor- 
tions, and then to endeavour to detect their composi- 
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Docompoli- tioD by analysis. A few weeks* practice in this way 
will give him a degree of practical skill, which he 
^ f could not easily haye anticipated;; provided all tlie 
experiments be conducted with precision. Slovenly 
experiments, how long so ever continued, never lead 
to accurate knowledge or to an increase of skill. 

4. Analysis of fraseous mixtures^ •tuliich require to 
be examined owr mercury. 

We may have over mercury mixtures of the acid 
gases with each other, or with carbonic acid, sul- 
phureted hydrogen, Or chlorine; or with oxygen, 
azote, hydrogen, ot any of the other inftammable 
gases, A few observations on these cases, which 
occur but rarely in practice, will suffice. 

1. The five acid gases contained in the table, are 
all absorbed in great quantity by water. If two of 
them should happen to be mixed together, we are 
not in possession of methods of separating them from 
each other, sulphurous acid excepted, which. i# rea- 
dily absorbed by peroxide of lead ; while the other 
acid gases have no action on that substance. Our 
only resource in such a case would be, to cause wa- 
ter to absorb the gaseous mixture,— to saturate both 
acids with ammonia, and afterwards to throw down 
each acid by its proper precipitant, and to deter- 
mine the amount of each by drying the precipitates 
andweigbing tliem. It seems bcarccly necessary to 
enter into particulars^ as such cases are very unlike- 
ly to oeiur, at least to beginners. 

% But nothing is more likely than to have stand- 
ing over mercury a mixture of carbonic acid gas 
with sulphurous acid, or muriatic acid, in unknown 
proportions. Take a determinate volume of such a 
mixture, and put up into it pieces of common borax. 
This sub-salt has llie property of absorbing the strong 
acid gases pretty rnnidly ; but it does not act sensi- 
bly on carbonic acid. It will, therefore, absorb the 
whole of the muriatic acid, or sulphurous acid, and 
leave the carbonic acid, and the diminution of bulk 
will enable us to determine the volume of gas which 
has been withdrawn. When the absorption is at an 
end^ pour the residual gas into another jar, and let 
up into it a quantity of lime or barytes water. The 
water will become milky, and the carbonic acid will 
be absorbed. 

The same method will answer if muriatic acid and 
sulphureted hydrogen gas should liappen to be mix- 
ed, only instead of lime winter we must employ a so- 
lution of sugar of lead to absorb the sulphureted hy- 
drogen gas. 

3. If we have a mixture Of Carbonic acid and chlo- 
rine gas, we have only to put a given volumcf dfit 
into a dry jar over mercury, aha leave k fer '24 
hours. The mercury will absorb the whole of the 
ul^orjibe and leave the catbonic acid. 

4. If we have a mixture of an acid gas witli 
oarjm^ azote, hydrogen, or any other gas 'ipt sensi- 
bi{ jMOi^l^bed by water, the beat raodO of proceed- 
ing’^ to separate the acid gas by means of a solution 


of caustic potash. The residual gas may then be DewmpMi- 

transferred to ’the water trough, and examined by 

the rules already laid down. ^ 

The exaniiiiation of gasses has been greatly facili- 
tated by Gay-Lussac’s doctrine of volumes, first ex- 
plained in the 2d volume of the Memoiree d^Arcued, 
and to be found in all the recent Treatises on Che- 
mutry. Every person who wishes to become an ex- 
pert experimenter on gases, ought to make himself 
familiarly acquainted with this important branch ol 
chemistry. 

Chap. JI.~Op Salts. 

The salts constitute perhaps the most important 
set of substances that engage the attention of the 
practical chemist. It is by their means chiefly that 
the diffierent acids^, alkalies, earths, and metallic 
oxides, are distinguls^d from each other. Hence 
a knowledge of their character, and of the mode of 
analysing them, is absolutely necessary. A correct 
analysis of a salt is att^unded with more difficulty than 
will at iirst sight appear, /fhe processes must be as 
few as possible, and. the filtrations and transvasations 
no more than are absolutely ncce&Bar}^ The diffi- 
cult part of Ae procew is to wash, dry, and weigh, 
the precipitates without any loss. We shall divide 
this chapter into two sections. Iq the first section 
we sliall give the characters, by means of whicJi, 
when a salt is presented for examination, its name 
and compQsitlun may be determined ; in the second 
section, we shall give the formulse for analysing with 
precision the different genera and species ol' salts. 

Sacx* I.— CJ/' the Characters of the Salts, 

The salts tukurally divide themselves into two 
great orders, according to the nature of the acid 
which they contain. For one division of the acids 
is combustible, while another is incombustible. If a 
salt is presented to Us for examination, the first step 
towards the discrimination of it is to expose it to 
heat, tf it blackens, or if it gives out an inflam- 
mable gas, we may consider the salt as bt longing to 
that' order which is composed of combustible acids. 

But if the salt undergoes no change, or if it is merely 
dissipated without giving out inflammable gas, thu 
salt belongs to the order which is composed of in- 
combustible acids.* We shall therefore divide the 
salts into orders, and proceed to give the charac- 
ters of each in succession. 

OiiDEft 1. — Incombustible Ssdts* 

These salts inay be divided into the following ge- 
nera, deriving their names from the acid which they 
contain. 

1. Add gaseous. I. Acid not gaseous, 

1. Carbonates. 1. Sulphates. 

2* Hulplutes. % Nitrates. 

4 


* The ammoniacal salts may occasion some ambiguity. But they am^sily known by mixing thM with 
caustic potash. Fumes of ammonia are exhaled, at once distinguishable by the smcU. 
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nefiompod* S. Hyposulphites* 
d(m, ciie- Nitrites. 

5. Chlorates. 

6. Hydrosulphurots. 

7. Murmtes. 

8. Fluftfete. 

9. Fluoborates. 

lO. H3rdriodates. 


3. Fbosphates. 

4. Fbos^ites. 
Hypophosphites. 

6. legates. 

7. Borates. 

8. Arseniotes. 

9. Arsenites. 

10. Chromates. 

11. Molybdates. 

12. Tungstates. 


1. If an incombustible salt be presented to us for 
examination, reduce a little of it to powder^ and 
throw it into sulphuric acid. If an efiervescence take 
place immediatelyi or upon the application of a sliglit 
heat, the salt belongs to the genera in the first co« 
lumn of the preceding table. ^ 

If the gas extricated be colourless* and bare no 
other smell but a slight pungency, the salt is a car- 
honate. 

If the gas has a strong smell of burning sulphur, 
the salt is a aulphitc. If the same smell be percepti- 
ble, but a quantity of sulphur is deposited, and niBK||k 
its appearance in the sulphuric acid, Che salt is a 

po-sulphite. 

If the gds disengaged is red, with the smell of ni- 
trous acid, the salt is a nitrite^ 

If the salt assumes an orange colour, and if fumes 
of chlorine be disengaged, it is a chlorate 

If the gas has the smell of rotten eggs, and if it 
blackens paper, moistened with a solution of sugar 
of lead, the salt is a hf/drosulphurei. 

If the gas has a strong smell, and if it forms a white 
vapour when it mixes with the air, the salt is cither a 
7nuriate^ JiuatCt ot fluohoy'Ute, If it i$ absorbed by a 
small quantity of water, and if the water forms a 
curdy precipitate, when nitrate of silver isdroptinto 
it, which ])recipitate is redissolvcd by an excess of 
ammonia, the salt is a muriate. If the salt effervesces 
in a glass vessel, but not in a metallic vessel, and if 
the glass vessel is evidently corroded, the salt is a 
fluate. If the gas blackens paper when placed in con- 
tact with it, the salt is ^L fluobaraie, 

If the gas is a mixture of sulphurous acid, and va- 
pour of iodine, easily distinguished by its violet co- 
lour, the salt is a h^riodaie^ 

2. If no effervescence take place, when the salt 
is mixed with sulphuric acid, even though the mix- 
ture bu a little heated, we may conclude that the salt 
belongs to some one of the genera in the second co- 
lumn of the preceding table. 

If nitrate of barytes, dropt into the solution of the 
salt in water, occasions a white precipitate, what is 
not redissolvcd, by adding an excess of nitric acid, 
we may conclude that the salt is a sulphaU* But if 
any doubt remains respecting the accumy of this 
conclusion, mix together in a flask ten parts of wa- 
ter, one part of the salt, and two parts of nitrate of 
barytes, and boil the mixture for a few minutes. A 
white precipitate will Collect this precipitate 

. 


on a filter, wash it well, dry it, mix it with its own ^ecomposi. 
weight of charcoal powder, and expose it for two 
hours to a strong «ed heat; if it be sulphate of ba-^ 
rytes, it will be converted into a sulphuret, distin- 
guishable by its smell of rotten eggs, and by its be- 
ing partly soluble in water, and by the solution let- 
ting fall a copious white powder, which is sulphate of 
barytes, wlien nitric acid is poured into it. 

A nitrate is distinguished by the white fumes, with 
the smell of nitric acid, which it exlmles when heat- 
ed along with sulphuric acid, and by the brilliant 
combustion which is produced when a little of it is 
thrown upon a red hot coal. 

A phosphate is recognized in this manner, 1 , If it 
be soluble in water, sugar of lead dropt into the so- 
lution occasions a white precipitate. Wash this pre- 
cipitate and dry it, and expose a little of it on 
cliorooal to the action of the blow-pipe. It immedi- 
ately melts, and, on cooling, crystallizes in the form 
of a garnet dodecoliedron. S. If it be insoluble in 
water, expose a little of it to the flame of the blow 
pipe. If It melt, it will crystallize on cooling into a 
garnet dodecahedron. If it does not melt beibre the 
blow-pipe, it will readily dissolve in muriatic acid, 
and be again precipitated unaltered by caustic am- 
monia. 

The phosphites^ when strongly heated, emit phos- 
phureted hydrogen gas, which burns with a flame 
and a smell that are easily recognizable. 

The hypophosphites are all soluble hi water, and, 
when strongly heated, it is probable that they like- 
wise will exhale phosphureted hydrogen ; though the 
experiment has not been triea, and hitherto these 
salts are very imperfectly investigated. They are not 
likely to come in the way of an experimenter. 

The iodates are all very little soluble in water. 

When treated with sulphurous acid, or sulpbureted 
hydrogen, they are decomposed and iodine deposit- 
ed, easily distinguishable by its colour, and by the 
property of assuming the state of a violet-coloured 
vapour, when exposed to heat. 

If a borate be dissolved in water, and sulphuric 
acid dropt in, till the solution acquires a perceptibly 
acid taste, and then be set aside for some hours, a 
quantity of boracic acid is deposited in scales, easily 
recognizable by its properties. It is always in our 
power to obtain the borate in a state capable of dis- 
solving in water. If it be insoluble, we must put it in 
a flask, with thrice its weight of carbonate of soda, 
and ten times its weight of vrater, and boil it for 
some time; then saturate the whole of tlie soda 
with acetic acid, evaperate to dryoess# and digest 
the ^ mass in alcohol. The acetate of soda will 
be diisoh^^ dnd nothing will remain but borate of 
8oda» vdiicb is soluble in water, and may be decom- 
posed by means of sulphuric acid. 

If we mix an arseniate or an arsenite, with half its 
weight of black-Jhix or cAa? coa/ powder, put the mix- 
ture into « glass tube, and expose it to a red heat in 
a crucible nlled with sand, a quantity of metallic 


^ iPrussiate of potash effervesces with sulphuric acid ; but it gives out an inflammable gas. It is easily 
known by its yellow colour, its cubic or octahedral form, and its toughness. 
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Dteom^. arsenic will be aablimed, and coat the upper part of 
tion, Cht- the tube. This arsenic is easily knpwn by its colour, 
its lustre, its easy combustibility,** with the smell of 
garlic, and the r^adtness with which it may be su- 
blimed by heat. 

If the salt be an arsenite^ it precipitates sulphite 
, of copper greeny and is precipitated instantaneous- 
ly yellow, by hydrosulphet of potash. If it be an 
nrscniaic, it precipitates sulphate of copper bluish 
fnikite, and no immediate change is produced on it by 
hydrosulphurct of potash. 

If the salt be a chromate t its colour is yellow. Its 
solution is precipitated of a very rich ycUo/noby ace- 
tate of lead, tiblct by the nitrate of silver, and red 
by the proionitrate of mercury. 

If the salt be a molybdate, on dissolving it in wa- 
ter, and pouring sulphuric acid into the solution, 
molybdic acid precipitates in tho state of a fine pow- 
der. If after tliis we plunge a piece of tin into the 
solution, the liquid gradually assumes a bine colour. 

\VTjicn a tungitate is dissolved in water, and the 
solution mixed with sulphuric, nitric, or muriatic 
acid, a white flocky precipitate falls. If this preci- 
pitate be boiled with a quantity of the acid employ- 
ed as the precipitant, it assumes a yeUow colour, and 
becomes pure tungstic acid. 

Having thus ascertained the genus of our salt by 
means of the preceding characters, the next point is 
to determine the species of the salt. This is done 
by determining the nature of the base, which is 
tinited in it with the acid. 

If the salt he soluble in water, and if the solution 
is not rendered muddy by the addition of potasli, 
soda, ammonia, or their ctu bonates, or by the liydro- 
sulphurets, we are entitled to conclude tnat the base 
is a fixed or volatile alkali. Mix a little of it with 
quicklime and a little water, if a stmng ammoniacal 
odour be exhaled, the base is ammonia. If no odour 
be exhaled, the base is potash or soda. To deter- 
mine Which of the two, drop into the concentrated 
solution, a solution of tartaric acid till tlie liquid 
tastes sensibly sour. If the base be potash, a white 
and pretty copious crystalline precipitate will m- 
dually &li, consisting oi' bitartrate of potash. Into 
another portion of the solution, drop some muriate of 
platinum. If potash be tho base, o yellow precipitate 
uf muriate of platinum and potash will falh If neither 
tartaric acid nor muriate of platinum occasion any 
precipitate, we may consider the base of the salt un- 
der examination to be soda. 

If the salt is soluble in water, but precipitated by 
an alkali or its carbonate, wc must dissolve a portion 
of it in water, and precipitate it by means of carbo- 
nate of potash. The precipitate will consist either 
uf the of the salt in a state of purity, or of 
th^ base combined with carbonic acid. 

I# the salt be insoluble in water, we must reduce 
a portion of it to powder, iiiix .it with tlirei^lpr four 
tiistes its weight of carbonate of potash, ana ten or 
twelve times its weight of water, and boU it for a con- 
siderable time in a gloss ilask. By this method the 
base is gradually separated, cither pure or in combi- 
nation with'^carbonic acid. 

We must now subject the base thus separated to 
a chemical examination, in order to determine its 


nature. To assist the experimenter in drawing his 
conclusions^ w© shall state the characters by which 
these different bases are distinguished. 

1. Lime, or its carbonate, is a white powder 
which dissolves readily in nitric and muriatic acids. 
Tiiis solution does not easily crystallise ; but when 
evaporated, leaves a white matter, easily fusible by 
heat, and very soluble in water. This solution, if not 
too much diluted, is precipitated white by sulphate 
of soda; Though dissolved in 100 times its weight 
of water, it is copiously precipitated by oxalate of 
ammonia. The salt formed by uniting lime Co ni- 
tric or mbfiatic acid is very soluble in alcohol. 

2. Barytes dissolves readily in nitric or muriatic 
acid. The solutions when concentrated by evapo- 
ration yield crystals. The crystals of the nitrate arc 
octahedrons or fragments of octahedrons ; those of 
the muriate are usually fbur-sided tables. Neither 
of these salts is soluble in alcohol. When' sulphuric 
acid or a sulphate is poured into a solution of either 
of these salts in w*ater, a white precipitate falls, 
which is not redissolved by the addition of nitric 

rid. 

3. Strontian is equally easily soluble in nitric or 
muriatic acid, and the solutions crystallize with still 
greater facility than those of barytes in the same 
acids. The nitrate crystallizes in six-sided Lables, 
with bevelled edges ; the muriate in long needles, 
which, when viewed through a glass, have the form of 
six-sided prisms. The muriate is soluble in alcohol, 
and the solution burns with a beautiful red flame. 
When the solution of nitrate or muriate of strontian 
is diluted with a great deal of water, sulphate of so- 
da docs not occasion an immediate precipitate in it, 
thougli it precipitates the same salts of barytes, when 
equally diluted with water. 

4. Magnesia dissolves with great facility in sul- 
phuric, nitric, and muriatic acids. The solution in 
sulphuric acid crystallizes easily in four- sided prisms 
with square bases, having an intensely bitter taste ; 
but tho nitrate and muriate of magnesia are not ea- 
sily obtained in a crystallized form. If the crystals 
of the sulphate of magnesia be dissolved in water, 
and some sulphate of ammonia be poured into the 
solution, no change takes place. But if a drop of 
phosphoric acid be let fall into the mixture, a white 
insoluble powder immediately falls. Carbonate of 
magnesia may be completely dissolved by mixing it 
with water, and causing a current of carbonic acid 
gas to pass through the liquid. 

5. Alumina, when newly precipitated, is easily 
dissolved by caustic potash held in solution by wa- 
ter. If sal ammoniac be poured into this solution, 
the alumina is again precipitated in white flocks. 
Alumina n^y be dissolved in diluted sulphuric acid 
by meansW heat. If this solution, which is colour- 
less, be mixed with a solution of sulphate of potash, 
and set aside for some time, transparent octahedral 
crystals of aluna are deposited, readily distinguished 
by their sliape and their 

6. Yttria is a white pmlHb which is not dissolved 
by digesting it in the cauiRralkalies, but it dissolves 
in liq^uid carbonate of ammonia. It is easily dis- 
solved in sulphuric, nitric, muriatic, and aceti^cids. 
With these acids it forms crystals, wLiich have a 

I-.* 
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necompoM- sweet (islfingent taste, and redden vegetable blues. 

Tion, Che- ^ golulion of any of these salts is precipitated white 
by phosphate of soda, carbonate of soda, oxalate of 
ammonia, and tartrate of potash. It is precipitated 
likewise by prussiate of potash. 

7. Glucina, like alumina, is soluble in the liquid 
caustic alkalies, and, like yttria, it dissolves in car- 
bonate of ammonia ; but its solubility in that liquid 
is five times greater than that of yttria. Neither 
the sulphate nor acetate of glucina crystallize* Glu- 
cina is thrown down yellow by the infusion of nut- 
galls, and white by the prussiate of potnsli. 

8. Zirconia is insoluble in the liquid fixed alka- 
lies ; but soluble in the alkaline carbonates. It dis- 
solves In iTitric, acetic, and muriatic acids ; but not 
in the sulphuric. The nitrate and acetate do not 
crystallizi'. Tlie muriate may be obtained in cry- 
stals, and is very soluble in water. The solution of 
muriate of zirconia is precipitated by prussiate of 
potash, gallic acid, and infusion of nut-galls. 

tj. Iron. Tliere are two oxides of iron ; the black 
and tlie red. The iirst forms crystallizable salts, 
with sulphuric, muriatic, and acetic acids. Thesp 
salts have a green colour, and a sweetish, ascriiigent^ 
taste. The red oxide dissolves in sulphuric and 
muriatic acids ; the solutions are reddish brown, 
have an exceedingly strong astringent taste, and do 
not crystallize. The oxides of iron dissolve readily 
in muriatic acid. Tlie solution is either green or 
yellow, according to the acid. Prussiate of potash 
strikes a dark blue, and infusion of nut-galls a black 
or a purple, when dropt into this solution. Ammo- 
nia throws down the iron in brown flocks. Phos- 
phate of soda occasions a white precipitate. Suc- 
cinate oi* ammonia occasions a flesli-coloured preci- 
pitate, provided the iron be in a state of peroxide. 

10. Nickel. Thougli this metal forms two oxides, 
yet as only one of them is found united with acids, 
constituting .salts, we may neglect tlie other here, 
wliich is the }>eroxide, and has a black colour. All 
tlie salts containing the protoxide •f nickel are of a 
fine green colour. The o.xide itself is grey ; but its 
carbonate (at least while in the slate of hydrate) has 
a light dirty green colour. This oxide (and the ob- 
servation applies to most metallic oxides) is not so. 
luble in acids without great difliculty, if it has been 
exposed to a red heat. The hydrated oxide, or still 
better, the carbonate, on the contrary, dissolves with 
facility in sulphuric, nitric, muriatic, and acetic 
acids. The solutions have an intense green colour. 
The sulphate crystallizes readily, in long needles or 
squorc plates. Prussiate of potash, when dropt into 
these solutions, occasions a milk white precipitate, 
liydrosulphurct of potash, a black precipitate, infu- 
sion of nut-galls no precipitate. 

11. CoW/, lil^e nickel, forms two oxides, but the 
protoxide only i 1 found as a constituent of salts. Its 
colour is blue, but its carbonate has a shade of red. 
It dissolves in sulphuric, nitric, muriatic, and acetic 
acids. The solution has a red colour, provided 
there be no excess of ucid j but the muriatic solution, 
when there is an excess m acid, is of a deep green 
colour. Prussiate of potash, wlien dropt into these 
solutions, occasions a brownish yellow precipitate, 

. hydrofiulphuret of potash, a blaCK precipitate, and 
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the infusion of nut-galls, u yellowish white prccipi- Wciomposi 
tate. tion, Clic- 

12. The protoxide of manguncue forms colourless 
salts, with acids. The peroxide comhincb \Mth sul- 
phiiric acid, and forms a red solution, wliicli does not 
cry^allize. If the protoxide of manganese be preci- 
pitated from a solution by a caustic alkali, it falls 
down white ; but, when the precipitate is exposed 
to the air, it gradually changes its colour and be- 
comes black. When it is precipitated by an alkaline 
carbonate, it retains its white colour even when dried. 

The carbonate of manganese dissolves readily in 
sulphuric, nitric, muriatic, and acetic acids. The 
solution is colourless. It is prccijiiLated white by 
prussiate of potash, white by hydros ulphu ret of pot- 
ash ; while the infusion of nut-galls oceasiuns no pre- 
cipitate. 

18. Cerium forms two oxides, the ijohite and the 
brown, botii of which unite with acids, and consti- 
tute salts. The salts of the protoxide are colour- 
less, those of the peroxide yellow or orange- When 
cerium is precipitated from its colourless solutions by 
an alkaline carbonate, the precipitate is silvery white. 

Caustic alkalies likewise preci))itate it white ; and, if 
the white powder be lieutcd to redness in an open 
platinum crucible, it becomes brown. Carbonate of 
cerium dissolves readily in sulphuric, nitiic, muriatic, 
and acetic acids. The solutions have a sweet taste ; 
they are precipitated white by prussiate of potash and 
hydrosulphuret of potash, by oxalate of ammonia, 
and tartrate of ammonia, while the infusion of nut- 
galls occasions no precipitate. 

14. The protoxide of uranium seems alone capable 
of uniting with acids. The salts which it forms have 
a lemon yellow colour. 1'hcir solution in water is 
precipitated blood red by prussiate of potash, brown- 
ish yellow by hydrosulphuret of potash, and choco- 
late brown by infusion of nut-galls. The pure alka- 
lies occasion a ydlow precipitate, and the alkaline 
carbonates a white precipitate, soluble in an excess of 
the carbonate. The colour of the oxide, after being 
heated to redness, is greyish black. 

15. The oxide of zinc forms with acids white salts, 
which are mostly soluble in water, and the solutions 
are colourless. These solutions have an astringent 
taste. Caustic potash occasions a white precipitate, 
which is redissolvcd by an excess of the alkali. An 
alkaline carbonate likewise occasioiia a white precipi- 
tate. A white precipitate is thrown down by prus- 
siate of potash and hydrosulphuret of potash, while 
infusion of nut-galls occasions no precipitate. 

IG* Many of t)ic salts of lead are insoluble in wa- 
ter. If a little of any of these be placed upon char- 
coal, and exposed to the action of the blow-pipe, a 
globule of lead is easily obtained from them. The 
soluble salts form colourless solutions, which have a 
very sweet and somewhat austere taste. These solu- 
tions are precipitated white by prussiate of potash, 
sulphate of soda, arseniutc of potash, oxalate of am- 
monia, tartrate of potash, and infusion of nut galls. 

They are precipitated black by hydrosulphuret of 
potash. The alkalies occasion a white precipitate, 
which is redisBolved by adding an excess of alkali. 

The alkaline carbonates occasion a white precipitate, 
which becomes yellow when exposed to a red neat. 

.S s 
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DccompttbJ- 17« As fi}\v of the Baits of lin can be obtained in 
Che- pernmnent crystale, they are not likely to occur in 
state of dry salts : though solutions of that metal 
in acid are !iol unlikely to occupy the attention of 
the practical chemist. Solutions of protoxide of tin 
,are usually colourless ; those of peroxide have often 
a shade of yellow. 'J’hey are precipitated xMc by 
prussiate of potash ; browni&h black by hydro3ulpbu- 
ret of potash, if they contain protoxide ; hut golden 
yellow, if they contain peroxide of tin. Corrosive 
aubJiinate throws down a black precipitate from so- 
lutions of the protoxide, and a white from those con- 
taining the peroxide. Muriate of gold throws down 
a purple precipitate li om solutions of the protoxide. 

18. Tlie salts of cofiiwr have a green or blue co- 
lour, unless they contain the protoxide of that metal, 
when their solution in water is colourless, and the 
crystals which they form are white. Dut, as the pro- 
tosalts of copper are not permanent in the open air, 
they arc .not likely to occur to the experimenter ex- 
cept in a state of solution; and such solutions arc 
easily recognised, because, if we expose a little of 
them to the open air, it soon acquires a green co- 
lour. Most of the salts of copper dissolve in water, 
or become soluble by the addition of nitric or muri- 
atic acid. When ainmoniu is poured into the solu- 
tion, it assumes a deep blue colour. Prussiate of 
potash occasions a red precipitate, hydrosulphuret of 
potash a black precipitate, and iiilusion of nut-galls a 
brown precipitate. When a plate of iron or zinc is 
plunged into a solution of a cupreous salt, the cop- 
per is gradually precipitated iu the metallic state. 
Potash precipitates oxide of copper blue, and the 
precipitate is not redissolved by adding an excess of 
potash ; but ammonia immediately rcdissolvcs it, 
ibrming a deep blue solution. 

19 . The salts of bhmuih arc colourless. They 
are insoluble in water; or at least when we attempt 
to dissolve them. The acid is separated by water, 
and the oxide left in the state of white flocks. The 
salts may be dissolved in acids. From these solu- 
tions prussiate of potash tin ows down a %\dntc precipi- 
tate with a shade of yellow, hydrosijjphuret of potash 
a dark brown precipitate, and the infusion of nut- 
galls a light yellow precipitate. 

20. llotli the oxides of .nerenry combine with 
acids. Most of the mercurial salts arc white ; though 
some of them have a yellow colour. The solutions 
of all of them that dissolve in water are colourless. 
The insoluble salts are easily volatilized by heat in 
the state of u white smoke. Prussiate of potash, when 
dropt into a mercurial solution, occasions a whitish 
precipitate, which becomes yellow when c xposcd to 
the air; hydrosulphuret of potash occasions w black 
precipitate, and infusion of luit-gulls an oyange and 
yellow precipitate. Potash occasions a black or a 
brown precipitate, according to the state of oxyda- 
tion of the mercury. When copper is put i ^ a solu- 
tion of any mercurial salt, the mercury is precipitat- 
ed in the metallic state, and tinges tlie copper white. 

21. Few of the salts oi' silver are soluble in w ater, 
or capable of being exhibited in the state of crystals. 
When exposed to the action of the blow-pipe on 
charcoal they are decomposed, and a globule of sil- 
ver obtained. Those salts which ate soluble in wa- 

10 


ter are colourless, form transparent and colourless T)econi^8i. 
solutions, and are exceedingly acrid. Prussiate of 
potash occasions in them a xcliiie precipitate, hydro- - 

sulphuret of potash a black precipitate, infusion of 
nut-galls a yellow precipitate, and common salt a 
white curdy precipitate, which becomes dark colour- 
ed when exposed to the light. When a plate of cop- 
per is put into a solution of silver, the metal is preci- 
pitated in the metallic state. 

22. Few' of the salts of gold have been hitherto 
formed. Hence they are not likely to come in the 
way of the experimenter. They have a yellow co- 
lour. Their sokiiion in >vater is yellow. They are 
acrid, and tinge the skin of a deep purple colour, 
which is indelible. Wlien a plate of tin is put into 
a solution of gold, the liquid acquires a fine purple 
colour. When sulphate of iron is poured into ir, the 
gold is precipitated in the metallic state. 

2S. The salts of platinum have .scarcely been 
more studied than those of gold. Those of them 
that are soluble in winter give the liquid a deep 
brown colour, and render it opaque. Several of the 
:^ipsolublo salts of platinum are yellow or brown, 
and when exposed to a red heat the platinum is re- 
duced to the metallic state. Neil her prussiate of 
potash nor infusion of nut-galls occasions any preci- 
pitate when dropt into solutions of platinum. Sul- 
phureted hydrogen occasions n black precipitate. 

24. The salts of palladium, when dissolved in water 
have a fine red colour. Prussiate of potash occa- 
sions in these solutions a yellowish brown precipitate^ 
hydrosulphuret of iron a blackish brown precipitate, 
and the alkalies an orange coloured precipitate. Mer- 
cury and the sulphate of iron throw down the palla- 
dium in the metallic state. Wlien muriate of tin is 
dropt into a very diluted solution of palladium, it as- 
sumes an emerald green colour. 

25. The solutions of the salts of rfindinm in water 
are also red. No precipitate is occasioned in them 
by prussiate of DOtash, hydrosulphuret of potash, 
sai-animoniac, or the alkaline carbonates. But the 
pure alkalies throw down a yellow powder, soluble in 
an excess of alkali. 

26. The solutions of the salts of iridium in water 
are green ; but when concentrated in an open vessel 
they become red. Prus.siate of potash and infusion 
of nut-galls render the solutions colourless ; but oc- 
casion no precipitation. 

27 . Tcllurnkm^ wdien in the state of an oxide, is 
capable both* of combining with acids and with ba- 
ses; so that it acts at once the part of a base and of 
an acid. The solution of these salts in water is co- 
lourless. No precipitate is formed in it by prussiate 
of potash ; but hydrosulpliuret of potash occasions a 
brown precipitate, and the infusion of nut-galls a 
flaky precipiUilc of a yellow colour. Zinc, iron, 
or antimony, precipitate tlie tellurium in the state 
of a black powder, which resumes its metallic bril- 
liancy when rubbed. 

28- The only salt of antimony at present known 
is tartar emetic, in which the tartar seems to act the 
part of an acid. Its solution in water is colourless. 

It is precipitated white by prussiate of potash, and 
orange-coloured by hydrosulphurLl of potash. A 
plate of zinc or iron speedily throws down a black 
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Decompoai- powder, especially if . there be an excess of acid in 
the solution. 

‘^9, The salts o( titanium form colourless solutions 
^ ^ in water. The alkaline carbonates throw down from 
these solutions a white flaky precipitalc. IVus.siato 
of potash occasions a grass green precipitate. When 
an alkali is dropt in after the prussiate, the precipi- 
tate becomes purple, then blue,* and at last white. 
Hydrosiilphuret of potash occasions a dirty bottle- 
green precipitate. Infusion of nut-galls occasions a 
bulky blood-red pvi'cipitatc. When a rod of tin is 
plunged into a solution of titanium, the liquid around 
it gradually assumes a fine red colour, liut a rod of 
zinc occasions a deep blue colour. 

OiiDEii II. — Combustible Sails, 

These salts may be divided into the following ge- 
nera, deriving their names from tlie acids of which 
they arc partly composed. 

1. Acetates. 8. Tartrates. 

2. Pyrotartnitcs. 9. Citrates. 

!L Formates. 10. Saclactates. 

4. ZumiitcK. 11. Urates. 

5. Benzoates. 12. Malates. 

O'. Succinates. 13. Sorbates, 

7. Oxalates. 14. Lactates. 

Let us see how these different genera arc to be 
distinguislied from each other. 

1. An aerfaie is easily recognised b^ putting a lit- 
tle of it into sulphuric acid, and applying a moderate 
heat. The fumes of acetic acid arc driven off, and 
tliey make themselves known by their smell. 

2. If a pi/ rot art rate be mixed with sulphuric acid, 
and distilled in a retort, an acid liquor comes over, 
and towards the end of the distillation n white sub- 
lime rises which is pyrotartaric acid. When the 
liquid in the receiver is exposed to spontaneous eva- 
poration, crystals of pyrotartaric acid are formed in 
it. When this acid is dropt into acetate of lead or 
nitrate of silver no precipitate falls; but needle form 
crystals gradually make their appearance in the ace- 
tate of lead. It occasions a precipitate when dropt 
into the nitrate of mercury. 

3. Formic acid agrees with acetic in forming so- 
luble suits with all the bases. But it is destitute of 
the smell of acetic acid, and the salts wRich it forms 
with bases crystallize in different shapes. Thus ace- 
tate of copper crystallizes in four-sided pyramids, 
formate of cojipcr in six-sided prisms. But the pro- 
perties of the formates have been hitherto investi- 
gated so incompletely, that very precise characters 
of them cannot bi' laid down. They arc not likely 
to occur to the practical chemist. 

1. All tlic zumates are soluble in water. When 
sulphate of zinc is dropt into their concentrated so- 
lutions, a white precipitate falls. None of the other 
."alts ibrm precipitates with the zumates. When zu- 
mic acid is obtained in a separate state, it cannot be 
made to crystallize. 

5. Most of the berft:oates arc soluble in water. When 
nitrate, of mercury, or nitrate of tellurium, is dropt 
into a solution of a benzoate, a white prccipi'iate 


falls ; but persulphate of iron occasions an orange l^«’onjpow. 
precipitate. If a ben/.oate be digested with sulphuric 
acid, the benzoic acid is sepinated and floats Op-. 
on the surface. It may be separated, washed with 
w'ater, and a'^certained by its properties ; [luriicular- 
ly its silky lustre, its solubility in alcohol, its little so- 
lubility in water, and its volatility. 

6. Many of the su'ccitwta are soluble in water. If 
an insoluble succinate be digested with sulj)huric 
acid, the succinic acid is separated, and may be 
thrown down by diluting the acid with a suftiLMent 
quantity of water, and its properties investigated. If 
into a Bolntion of a succinate, persulphate of iron, as 
neutral us possible, be dropt, a flesh-coloured preci- 
pitate falls. Muriate of barytes occasions a white 
precipitate, muriate of lime no precipitate. 

7« Many of the oxalates are insohilfle in water. 

When an oxalate is soluble, muriate of lime throws 
down a copious white precipitate from tl)c solution. 

If we digest this precipitate long enough with sul- 
phuric acid, sulphate of lime is formed, and oxalic 
acid disengaged, winch may be crystallized and de- 
tected by its taste ami its form. When an oxalate 
is insoluble in water, if we digest it for a sufficient 
time in a solution of carbonate of potash, part of the 
oxalic acid will combine with the potash. The pot- 
ash liquid may now be saturated with nitric or mu- 
riatic acids, and then mixed with nitrate or muriate 
of lime. A white 'p^'ecipitate will fall, which being 
treated with sulphuric acid, as above described, will 
betray the oxalic acid which it contains. 

8. If into the solution of a tartrate w'c let fall a 
few drops of potash ley, a granular precipitate falls, 
consisting oi’ tartar, easily deteetod by its taste and 
little solubility in water. Muriate bf lime does not 
occasion an immediate precipitate, when dropt into 
a tartrate. An insoluble tartrate may be partially 
decomposed by digestion with carbonate of potash. 

If the carbonate be saturated with inurialic acid, and 
tlicn mixed with muriate of lime, and boiled, tartrate 
of lime falls, which may be decomposed by sulphuric 
acid, and the tartaric acid being obtained in crystals, 
is easily recognised by its properties. 

9- Most ol' the citrates are soluble in water. These 
solutions are not precipitated by muriate of lime nor 
of strontian. Bur muriate of barytes, and muriate 
of lead, form white precipitates wlii‘n dropt into con- 
centrated solutions of the citrates. 

10. 'I’he saclactates, when in ^ohilion, arc precipi- 
tated by the salts of lime, limytes, and strontian; 
and by the nitrates of silver, niereury, and lead. 

Hitherto they have been so imperfectly examined, 
that more decided cliaracters cannot be pointed out. 

The best mode of proceeding would be to separate 
the saclactic ucid, which could be easily recognised 
by its properties. 

11. The urates arc nearly all insoluble in water. 

The best mode ot examining them would be to se- 
parate the base by means of an acid. '1% une acid 
in that case separates in the state of a white pow- 
der. It is characterized by its solubility in liquid 
potash, and by the tine pink colour which it acquires 
when heated with nitric acid on a watch glass, just 
when the whole of the acid is evaporated away. 

\% Most of the malates are soluble in waterj and 
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- tlie greater number of them refuse to crystallize. 
Malate of lime is soluble in water; but when the 8olu<» 

, lion is mixed with alcohol, the malate of lime preci- 
pitates in the state of a coagulum. This property 
enables us to convert any malate into malate of 
lime. We nmy then separate the lime by means of 
sulphuric acid, and the malic acid, when obtained in 
a separate state, may be recognised bv its properties. 
It throws down mercury, lead, and silver, from their 
respective solutions, in the state of a white powder. 

J 3. If a sorbate be soluble in water, the best me- 
thod of ascertaining the nature of its acid, is to pre- 
cipitate it by means of sugar of lead, to wash the pre- 
cipitate, to clecomposc it partly by sulphuric acid, 
and to throw down the remainder of the lead by a 
current of sulphureted hydrogen gas. The sorbic 
acid, thus disengaged, Is a colourless liquid, destitute 
of smell, but having a strongly acid taste. It docs 
not crystallize, and when evaporated to dryness ab^ 
sorbs moisture from the atmosphere. It precipitates 
salts of lead ^ lime^ andbarytes, 

14. The lactates are all soluble in water. Hardly 
any of them crystallize, but when evaporated to dry- 
ness, have the appearance of gum or mucilage. To 
obtain the acid in a separate state, the simplest me- 
thod seems to be to decompose the salt by means of 
sulphuric acid. Alcohol, digested on the d ry mass, will 
dissolve the lactic acid, and leave the sulphate- Any 
little portion of sulphuric acid that may exist in the 
solution, may be removed by cautiously dropping in 
lactate of barytes. Lactic acid, when thus disen- 
gaged, has a brownish yellow colour, a sour taste, 
but no smell till it is heated, when it acquires a smell 
somewhat similar to that of sublimed oxalic acid. It 
is not precipitated from water by acetate of lime, ni- 
trate of silver, muriate of lime, muriate of barytes, 
nor indeed by any salt whatever. 

Sect. II- Of the mode of analyzing Sails. 

After we have ascertained the genus and species 
of a salt, b} attending to the characters laid down in 
the preceding section ; the next step is to determine 
the propoitions of the constituents of the salt. The 
analytical processes are greatly facilitated by the 
knowledge of several general principles, which have 
been lately ascertained, and which we shall therefore 
state in the first place. 

1. All the acids and all the bases combine w^ith 
each other in certain determinate proportions ; so 
that a given weight of on acid being taken, we can 
assign the weight of each of the bases, which is just 
sufficient to neutralize it. These relative numbers 
are conceived to represent the weight of an atom or 
integrant particle of each acid or base. The follow- 
ing table represents these atoms, according to the 
best information which we at present possess. 

1. Weight of the Atoms of the Acids. 

Weight of Atom. 


Carbonic acid, 2.75 

Sulphurous acid, 4. 

HyposulphurouSi 3. 

I^itrous, ^ 5-75 

Chloric, 9.5 


Sulphureted hydrogen, 

Weight of Atom* 
3.125 

Muriatic, 

4.625 

Fluoric, 

2.125 

Fluoboric, 

2.875 

Ilydriodic, 

15.875 

Sulphuric, 

5. 

Nitric, 

6.75 

Phosphoric, 

4.5 

Phosphorous, 

3.5 

Ilypophosphorous, 

2.5 

Iodic, 

20.625 

Boracic, 

2.875 

Arsenic, 

7.25 

Arsenious, 

6.25 

Chromic, 

Molybdic, 

6.5 

9. 

Tungstic, 

15. 

Acetic, 

Pyrotartaric, 

Formic, 

6.375 

4.625 

Zumic, 

— 

^nzoic, 

15. 

Succinic, 

6.25 

Oxalic, 

4.5104 

Tartaric, 

8.375 

Citric, 

7.375 

Saclactic, 

15.125 

Uric, 

6.357 

Malic, 

Sorbic, 

liSctic, 

2. Weight of the Atoms of the Bases. 

Ammonia, 

Wuiglit of an Aton. 
2.125 

Potash, 

6. 

Soda, 

4. 

Lime, 

Barytes, 

3.625 

9.75 

Strontian, 

6.5 

Magnesia, 

Yttiia, 

Glucina, 

3.25 

Alumina, 

Zirconia, 

2.125 

5.625 

Protoxide of iron. 

4.5 

Peroxide of do. 

10. 

Protoxide of nickel, 

4.375 

Protoxide of cobalt, 

4.625 

Protoxide of manganese, 

4.5 

Protoxide of cerium, 

6.75 

Peroxide of cerium, 

14.5 

Protoxide of uranium, 

16.625 

Oxide ol zinc. 

Oxide of bismuth, 

4.125 

9.875 

Protoxide of lead, 

14. 

Protoxide of tin, 

8.375 

Peroxide of copper, 

10. 

Protoxide of mercury, 

26. 

Peroxide of mercury, 

27. 

Oxide of silver, 

14.75 

Peroxide of gold, 

27.875 

Peroxide of platinum, 

25.625 


DoCO^pASti 
tion, Cho. 
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Oxide of palladium, 
Protoxide of rhodium, 
Peroxide of rhodium, 
Oxide of iridium, 
Protoxide of antimony, 
Protoxide of titanium, 


Weight of an atom 

8 . 

16. 

18. 


19. 


The inspection of this table shows us that four 
parts by weight of sulphurous acid arc neutralized 
by six parts by wei(j|bt of potash, four parts of soda, 
five parts of yttria, ten parts of peroxide of copper, 
and so on. The weigiit attached to the acid is al- 
wixya neutralized by the weight attached to the base. 
Therefore, if a salt be neutral, and we ascertain the 
name of the acid and base by which it is composed, 
the inspection of the preceding tables will enable us 
to determine the proportions in which its consti- 
tuents are united. 

Many acids are capable of uniting in more than 
one proportion with buses. In such cases we always 
tind, that one atom of base is united with one atom 
of acid, or with two atoms, or with three atoms, or 
with four atoms, or, in some rare cases, two atoms^ 
of base with three atoms of acid, in general, when 
there is more than one atom of acid united with one 
atom of base, the salt has the property of reddening 
v<>getable blues, and it is distinguished by an acid 
taste. Such salts are called supersa/ts ; and they 
are distinguished from the neutral salts by pretixing 
to the name of the neutral saltoithe syllables bi, tri, 
quadn, &c. indicating the number oi atoms of acid 
united to one atom of base. Thus, bkulphate of 
potash i*: a compound of two atoms of sulphuric 
acid with one atom of potash ; or, it consists, as we 
see from the preceding table, of 10 by w'eight of 
sulphuric acid united to six of potash. Quadroxalale 
of potash is a compound of four atoms oi oxalic acid 
with one atom of potash ; or it consists of eighteen 
by weight of oxalic acid united to six of potash; or, 
which is the same thing, it is a compound of three 
parts by weight of oxalic acid and one part of pot- 
ash. 

In such salts the number of atoms of acid and 
l>ase united together, can only be determined by 
analysis : but the analysis is very much facilitated 
by the knowledge of the general law. 

3. Sorhe bases are capable of uniting in more than 
one proportion with acids. In such salts the same 
observations apply as in the supersalts. One atom 
of uf:id unites with one, two, or more atoms of base. 
Such salts, if they happen to be soluble in water, 
which is not always the case, have the property of 
giving a green colour to vegetable blues, and exhibit 
other alkaline properties, fhei^e combinations are 
distinguished by the name of subsalts. They ore 
named precisely in the same way as the super- 
aalts, but the syllable sub is always prefixed to show, 
that It is the number of atoms of base which is in- 
creased, not of the acid. Tb\i\i subbi'boratc of soda 
is a compound of one atom of boracic acid and two 
atoms ol soda. A /riucb smaller Lumber of sub- 
salts ia known at present than of supersalts : whether 
this be owing to a smaller number actually existing, 
or to the attention of chemists not having been so 


much turned to the subsails as to the s jpersalts, itDecomposi- 
woiild be premature in the present state of our tlon,Chc- 
knowledge to determine. 

4. Besides the acid and base, many salts contain 
also a certain proportion of water, usually distin- 
guished among chemists by the name of the v)ater of 
cry^^llization. It was supposed at first, that no salt 
caiRrystalUze, unless it contains water as a consti- 
tuent. But this opinion is not well founded. For 
many cry stall izable salts contain no water whatever. 

This is the case with nitrcy with canmon salt^ and 
with sulphate of potash. Few' of the salts of lead con- 
tain any water ; yet many of them crystallize with fa- 
cility, or are found crystallized in the earth. The 
quantity of w'atcr of crystallization varies prodigi- 
ously in different salts, and the proportions do not 
seem reducible under any general law. Some salts, 
which contain much water of crystallization, are de- 
liquescent, as muriate of lime; others are efflores- 
cent, at) sulphate of soda ; while others are not alter- 
ed by exposure to the atmosphere, as alum. The 
water of crystallization exists dways in the same pro- 
portion in the same salt ; but the number of atoms 
vary in different salts, from 1 atom, which is the mi. 
nimum, to 36, or even a greater number of atoms. 

3. Sometimes two salts have the property of unit- 
ing together in a certain determinate proportion, 
and of forming a new salt, differing in its properties 
from both its constituents. Such compounds arc 
usually called triple salts ; though the term double 
salts would be more appropriate. Thus alum is a 
compound of 3 atoms of sulphate of alumine, and 1 
atom of sulphate of potash, together witii atoms 
of water; and salt ofSeignetU^ or liochellc sally is a 
compound of 1 atom of tartrate of potash, and 1 atom 
of tartrate of soda. Almost all the salts of ammonia 
and magnesia, with the same acid, are capable of 
uniting together, and of forming double salts. 

Let us now consider the method of subjecting the 
salts to a rigid analysis. As the greater number of 
suits contain an acid, a base, and a quantity of wa- 
ter, we must, in order to solve the problem with ac- 
curacy, ascertain the proportion of all these three 
constituents. 

1- If the suit is capable of bearing a red heat, 
witlioiu separating its acid from its base, we can rea- 
dily ascertain the proportion of water of crystalliza- 
tion, by heating a given weight ol the salt in a pla- 
tinum crucible, and determining the loss of weight. 

Let It be required, fur exumjiie, to determine the 
water of crystallization of sulphalv of soda. Put in- 
to one scale of un accurate balance a platinum cru- 
cible, and balance it exactly, by putting the requi- 
site weights in the other scale. Now, put 30 grains 
of the dr) crystals ot suiphate of soda inio the cru- 
cible, and 30 grains in weights in the opposite scale, 
so as still to maintain the balance. Sulphate of soda 
contains so much water of ciysiallizaiiun, that wlien 
ttie crystals are heated they melt Consequently, if 
the platinum crucible, containing the 30 grams of 
salt, were suddenly exposed to a strong heat, the 
salt would boU* and part of it would be driven out 
of the crucible, which would make the water of cry- 
stallizutioii appear grenter than the truth To pre- 
vent this loss, the crucible is to be placed upon a 
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8t^am biAth, wr Ufioii a Band batbj^ Heated above 
the boiling tempeiaturei and kept in that poeittoi], 
till so niuoh of the water of crystalliasation is dissU 
patedi that the whole salt is reduced to a solid state. 
The crucible is then put into a fire, covered with a 
lid, and the heat raised till the salt is thoroughly red 
hot, and. in a state of -fusion. The crucible i^ow 
to he witlidrawn A'om the fire, and mllowod toVkol, 
When quite cold, it is to bawell wiped, and placed 
again in the balance. It will now be lighter than the 
weights whioh formerly counterpoised it in tiie oppo* 
site scale. Add weights till the counterpoise is again 
restored. These weights will indicate the water of 
crystallization of the salt. If the experiments be 
rightly conducted, and the salt in the requisite state, 
the water of crystallization, in 50 grains of sulphate 
of soda, will be found to amount to 28 grains, whicl) 
is equivalent to 56 per cent, 

2. If the salt is not capable of bearing a rod heat 
without decomposition, it is still possible, in many 
coses, to determine the water of crystallization. 
Suppose, for example, that the acid can bear a rod 
heat without volatilization, but that the base is am- 
monia, which is usually driven off by a very mode- 
rate heat. Let the salt, for instance, be phosphate 
of ammonia, or tungstate of ammonia. Weigh out 
50 grains of it, and put it into a small' retort. This 
retort must be fitted to a very small receiver, con- 
taining a saturated solution of caustic poiusb. Be- 
fore the experiment begins, the retort, and likewise 
the receiver, must be accurately weighed, and their 
weij^ts noted down. Heat is then gradually applied 
to the bottom of the retort, till the salt becomes vi- 
sibly red hot. The whole is then weighed a second 
time. The lo.ss of weight sustained by the retort is 
equivalent to the weight of tlie base of the salt, and 
to that of the water of crystallization which the salt 
contained. The receiver will have increased in 
weight, and the increase will be just equal to the 
water of crystallization of the salt. This increase 
subtracted from the loss of weight sustained by the 
r^ort, will give the weight of ammonia which the 
salt contained. 

Suppose 50 grains of acetate of potash to be pre- 
sented to us for examination, and that it is required 
to determine the water of crystallization which this 
salt contains. Tlic potash, in the present case, is ca- 
pable of bearing a red heat, but not the acetic acid. 
We may proceed in this way; Mix the 50 grains of 
acetate of potosli with an excess of sulphuric acid in 
a platinum crucible, and expose the mixture at first 
to a low heat, which is to be very slow ly raised till 
the crucible is heated intensely red hot. The heat 
of a common fire will not be found sufficient to dissir 
pate the excess of acid, unless it be urged by a pair 
of bellows. By this process tiie acetate of potash it 
changed into sulphate of potash. Ascertain the 
weight of this new salt, yj rhs of it are potash, jjlius 
we obtain the weight of the potash contained in the 
.50 grains of acetate of potash. Let tliis weight be 
= a. Now, the weight of an atom of acetic acid 
is 6.875. that of potash is 6. Hence, we have 
6 : 6.875 : ! ^ : (juantity of acetic acid in 50 grains 
of acetate ofi potash = x. From this proportion we 
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obtain X = ~ — . Now, it is obvious,' that a + x tipo 

is the amount of the potash and acetic ,acid -in 50 
grains of aettate of notash. If we subtract this suin 
from 50, the remainder will give us the water of cry- 
stallization cont^ied in the salt. 

Many of those salts, though incapable of bearing 
a red heat without decomposition, maf be exposed 
to the heat of boiling water without injury. And 
in many cases, thh temperature is sufficient to4|8- 
movc the whole^or 'ticarly the lljllolc of the water of 
crystallization, " Then in many cases this method 
may be applied with success. 

4. When both of the constituents of a salt are vo- 
latile, and when it cannot be exposed even to a mo- 
derate heat without volatilization, in such a case we 
are unable at present to determine the water of cry- 
stallization directly. Such is the cose with acetate 
of amnionia. But even in this case we are not with- 
out resource ; though the only methods which can 
be followed require uncommon skill and every pos- 
sible precaution. If we dissolve the acetate of am- 
^.monia in water, and add potash to the solution 
(noting the quantity) till wc have just driven off the 
whole of the ammonia, and saturated tlie acetic acid ; 
knowing the weiglit of potash employed, wc can 
hence determine the weight of the acetic acid satu- 
rated. Knowing the weight of acetic acid, we can 
deduce from the preceding table the weight of am- 
monia requisite to saturate it. The weight of the 
acetic acid being added to that of the ammonia, and 
the sum subtracted from that of the original quan- 
tity of acetate of ammonia experimented on, the re- 
mainder will be the weight of the water of crystal- 
lization which that salt contains. 

II. The second step in the analysis is to deter- 
mine the weight of acid contained in a determinate 
weight of the salt. Three different modes are pur- 
sued, according to the nature of the acid. We must 
give an account of each. 

1. When the acid is such that it forms an inso- 
luble precipitate with some particular base. In that 
case wc precipitate the acid by mcanj of a suit con- 
taining the requisite base, wash and dry the preci- 
pitate, and ascertain its weight. This (as tlie com- 
position of the precipitate is known) enables us to 
determine the weight of acid which the salt con- 
tuined. 

To give an example : Sulphuric acid is complete- 
ly precipitated from every soluble salt by mixing tlie 
solution of the salt with muriate of barytes. Sul- 
phate of barytes is a compound of five sulphuric 

- 5 

acid and 9-75 barytes, so that =: 0.SS9 of the 

14-75 

precipitate, supposing it well washed and dried in a 
red heat, ia sulphuric acid. Let ic be required to 
determine how much sulphuric acid exists in fitly^^ 
grains of crystallized sulphata of soda. Put the 
fitly grains of the salt into a cylindrical glass vessel, 
about twelve inches in length and four inches in dia- 
meter. Pour over the salt twenty times its weight 
of distilled water, and stir tlie liquid occaj^bnSly 
with a glass rod, till tlm salt is completely d|tt|BlYed« 





Have in a clean phial a solution of muriate of 
tioD, Che- barytes in distilled lyater, ■ Pour a little of this li- 
,quid into the solution of the sulphate of soda, and 
then stir the solution with a glass rod. It will be- 
come immediately milky. Continue to add muriate 
of barytes as long as the milkiness appears to in- 
crease. Tlien leave the mixture fbr an hour or two 
till it has d^osited the whole of the 8ulphaU|<, of 
barytes formed, and till the liquor has become clear. 

a drop of muriate of barytes fall into it; if it 
^es not become j||hite9 we mi|^ conclude that the 
whole sulphuric aora has been precipitated. If it 
becomes white, we must add an additional quantity 
of muriate of barytes, and stir the liquor again with 
a glass rod. When it has become clear again, we 
try it once more with muriate of barytes. In short, 
muriate of barytes must be added till the superna- 
tant liquor is not affected by any farther addition of 
that salt. When this is accomplished, allow the glass 
cylinder to remain at rest till the whole of the pre- 
cipitate is deposited, and the liquid is perfectly trans- 
parent. Then draw off the clear liquor, either by 
means of a small syphon, or by the little glass in- . 
strument represented in fig. 16. It consists of a glass 
hollow ball, terminating both above and below in a 
glass tube. The undermost part of the lower tube 
is drawn out into a capillary fineness. The method 
of using this little instrument, usually called a sucker^ 
is to plunge the capillary end^'into the liquid, and, 
applying the inoutli to the other extremity, to suck 
in the liquor by the lips till the ball is filled with it. 
Then applying the tongue rapidly to shut the end 
in the mouth, the sucker is’ lifted out, and its extre- 
mity being put into another glass vessel, the tongue 
is withdrawn, upon which the liquid again runs out. 
TJiis may be repeated till the whole colourless li- 
quid is removed. Considerable promptitude is re- 
quisite in applying the tongue. For if any of the 
liquid be allowed to run out before the sucker be 
withdrawn, it will agitate the precipitate, and, ren- 
dering the whole liquor muddy, will prevent you 
from proceeding with the process till it has had 
time to settle. Another form of this little instru- 
ment iff represented in fig. 17- But it is only when 
salts are analyzed upon a smaller scale than fifty 
grains, that the sucker can be employed with ad- 
vantage. 

When the clear liquid has been thus withdrawn 
as completely as possible from the precipitate, with- 
out running the hazard of losing any portion of the 
powder, a quantity of distilled water is to be poured 
into the glass, and the precipitate is to be stirred 
wuth a glass rod till it is well mixed with the water. 
A paper filter, formed by Riding a sheet of blotting 
paper into the quarto form, and then with a pair of 
scissors cutting off the corner farthest from the 
centre into the segment of a circle, so as to give the 
folded paper the appearance represented in fig. 18. ; 
% is obvious that if this paper .were unfolded, it 
w ould have a circular shape. There is u paper pre- 
pared on purpose for filtering, and sold by apothe- 
caries under the name of filtering paper. But no- 
thing answers so .wdl as printing paper, procured 
from tlii mills before it has been sized. The filter 
is to be^ut in a glass funnel, placed upon a woodc.u 


stand, with a vessel below it to receive the liquid* Bsconmod- 

A plan and elevation of such a stand, with funnels 

in It, is represented in fig. 19. The number of fun- 

nets in the stand may be increased at pleasure. In 

the figure, three only are represented. Four is the 

usual nunAer. 

The liquid containing the precipitate is to be 
poured upon the filter, and care mast be taken to 
warti out the whole precipitate from the cylindrical 
glass with distilled water, and to pour the whole up- 
on the filter, without allowing a single drop to escape. 

When the whole water has run through the filter, an 
additional quantity of distilled water is to be poured 
upon the precipitate. This must be continifed till 
the water which passes through the filter is perfect- 
ly tasteless, and till it ceases to render muddy a so- 
lution of sulphate of soda, wl>ea a drop of it is let 
fall into that liquid. When this is the case, it is a 
proof that the sulphate of barytes on the filter Is suf- 
ficiently washed. When the filter ceases to drdp, it 
is to be removed from the funnel and placed upon 
some folds of blotting paper. The corners cut off 
from the paper, in preparing it for a filter, will an- 
swer the purpose. It may now be dried tn the open 
air, or what is still better, by putting it upon a 
Itatk, which is a large square plate of iron heated by 
steam. When dry, it is to be laid upon a table till 
it has become quite cold, and till it has imbibed the 
quantity of moisture which the air of the room sup- 
plies. The filter then, with the sulphate of barytes 
which it contains, is to be exactly weighed in an ac- 
curate balance. We then, by means of a blunt plati- 
num spatula, or ivory spatula, loosen the precipitate 
from tile paper. We then put as much of this preci- 
pitate as we can into a platinum crucible of known 
weight, and we ascertain the weight of sulphate of 
barytes thus introduced. Let the weight be a. The 
platinum crucible is now to be put into a fire, cover- 
ed with its lid, and exposed for half an hour to a 
good red heat. When cold we weigh it again. The 
loss of weight indicates tlie quantity of water driven 
off from the sulphate of barytes by the red heat. Let 
the weight of the sulphate of barytes thus dried be 
6. -Take the dry filter and rub off the whole of the 
remains of the precipitate vvitli n dry cloth, then 
weigh tlie filter again. 'J'he weight of the filter sub- 
tracted from the original weight when the filter con- 
tained the sulphate of barytes, gives us tlie wliolc 
W'uight of the sulphate of barytes before it was ex- 
posed to a red heat. Let this w'eight be c. Lot the 
weight of the whole sulphate of barytes, after it has 
been expo.'^ed to a red heat (supposing it possible to 
make the experiment), be x; then we have a:b::c:x, 

and, of course, x z= — • 
a 

In the case of sulphate of barytes, It is possible to 
separate the whole of the precipitate from the filter. 

But, ill many cases, this cannot be done, in such 
cases, we remove as much of the precipitate as we ' 
can ; we then measure the size of tlie filter, and burn 
it to ashes in a platinum crucible, and ascertain the 
wi‘ight of these ashes. A filter made from the 
same paper, and of the same size, is likewise to be 
burnt to ashes, and the weight of these ashes ascer- 
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tained, Thia hat bekng auhtracted froxD the 

first, givaa ua the ^uaotity of precipitate that had 
remained aiuudied to the filter. 

When the precipitate left m the Biter has die 
proper^ of absorbing moisture, as is oiien the casCi 
we must weigh the Biter while stiJl warm. But this 
cannot be done in the usual w^uy^ because the filter 
would be constantly absorbing moisture and becom- 
ing heavier. To prevent this, procure a glass tube 
shut at one end, and liaving a cork covered with 
seeling wax fitted to the open end. 1 his tube must 
be of such a siae as to contain the Biter when pro- 
periy wrapt up. The weight of the tube aud its 
cork should be written upon it with a diamond. In 
such a tube the filter may he weighed convemently. 

Having thus ascertained ftlie weight of the sul- 
phate of barytes, we have only to multiply that weight 
by 0.8^ ; the product will be the quantity of sul- 
phuric acid contained in tlie sulphate of soda under 
analysis. 

There is no accurate method of determining, by 
analysis, the weight of the soda contained in the 
sulphate of soda ; but when wc Know the weight of 
water and of sulphuric acid which the Shit contains, 
we may infer the weight of the soda; since that 
weight, added to the two others, will constitute the 
sum total of the weight of the salt analyzed. Thus, 
suppose we find 50 grains of sulphate of soda to yield 


Water - 28 gr. 

Sulphuric acid 12.2 

40.2 

It is obvious that ,9.8 grains are wanting to make up 
the total w’cight 50 ; hence we infer, that the soda 
in 50 grains of sulphate of soda weighs 9,8 grains. 

Wc may take another example of an analysis of a 
salt, conducted in exactly the same way ; and we 
shall select common salt, as very convenient for our 
pumose. 

Common salt contains no water of crystallization ; 
but it is seldom destitute of water mechanically mix- 
ed with it ; therefore, before subjecting it to analysis, 
it is prtpiper to expose it for some time to a red heat 
in a platinum crucible ; then weigh out 50 grains of 
it, and dissolve them in twenty tiroes their weight of 
water. 

The solution is to be mixed with a solution of nitrate 
of silver in distilled water, as long as any precipitate 
falls. The precipitate, wlicn well washed and dried, 
is a compound of chlorine and silver, in the propor- 

4.5 

lion of 4.5 chlorine to 13.75 silver; so that — 

Jo,25 

of the precipitate, or 0.2465 of it is chlorine. Hence 
the weight of the precinitate, multiplied by 0.2465, 
gives us the weight of cnlurine in 50 grains of com- 
mon salt; tins weight, subtracted from 50, leaves 
the weight of the sodium, which is the other consti- 
tuent of common salt. 

Phosphoric acid may be completely precipitated 
ftom the phosphates, by muriate of lime. When the 

precipitate is properly washed and dried, or 

A oUtO 

0.554 of its weight is phosphoric acid. 

The fluoric acid is likewise precipitated by muri- 
ate of lime; but the quantity of fluoric add indicat- 


ed by a gtven weight of preqipitate, has not been as- D^M^oinj^ 
cortaitied^wjth the requisite degree of accuracy. tionyfli^ 

2. When the acid is of siicn a nature that it can , 
he compltftelv precipitated from %bv hose with whjch 
it is combined, by means of some other acid, and thus 
obtained in a separate state, the siqqdcst method is, 
to precipitate it, wash it, and dry it. It is easy then 
to ij^certain its weight, and thus to d^ermine the 
proportion of acid which a given weight of the salt 
subjected to analysis contains. In this way may the 
acids in all the salts, whose acid is insoluble in w at#; 
or nearly so, be ascertained. the acid of the 

borates may Jbu precipitated by sulphuric acid ; mo- 
lybdic and tungstic acids may bo precipitated by 
nitric acid ; arsenious. acid, in many cases, may be 
precipitated by sulphuric acid or muriatic acid ; uric 
acid may be precipitated by acetic acid ; saclactic 
acid may be precipitated by muriatic acid. 

.3. When the acid is of such a nature that it may be 
destroyed by heat, while the base remains unaltered, 
the method is to deprive the salt, in the first place, 
as completely as possible, of its water of crystalliza- 
tion. A given weight of it is then put into a pla- 
tinum crucible, and cxposecT to a heat, at first low, 
but gradually raised to such a degree of intensity as 
to enable it to dissipate the acid completely, and to 
leave nothing behind but the base. Suppose it was 
required to determine the quantity of acid in a given 
weight of oxalate of lime. The oxalate is first made 
as dry us possible by exposing it for several hours to 
a temperature equal to that of boiling water. It may 
be ai'terwards left for 24 hours under the exhausted 
receiver of an air-pump, in which there is placed a 
wide shallow vessel, containing sulphuric acid. The 
salt thus dried is put into a platinum crucible, and 
exposed at first to a red heat. The temperature is 
then raised to whiteness, to dissipate the carbonic 
acid formed and united to the lime in the first part 
of the process. The residual lime being now weigh- 
ed, and its weight subtracted from the original weiglit 
of the dried sdt, the remainder indicates the weight 
of oxalic acid which was originally united to the lime. 

Ill this way may combinations of the vegetable and 
animal acids, with various acids, be analyzed. When 
the acid is united to a metallic oxide, easily reduci- 
ble to the metallic state, as the [irotoxide of lead, in 
order to obtain accurate results, it is necessary to 
dissolve the residual oxide in acetic acid. That 
portion of lead which has been reduced to the me- 
tallic state during the process will remain unacted 
upon. This quantity must be weighed, and ^^tli 
of its weight must be added' to it. This additional 
weight being united to the weight of oxide left, after 
the decomposition of the salt, will constitute the 
true weight,, .of the oxide, whioh being subtracted 
from the original weight of the salt, will give the 
quantity of acid with which the oxide of lead was 
originally united in the salt. 

111. 'J'he last step in the processis thedeterminatioil^ 
of the weight of base with which tbt acid is united. 

In almost all the salts, except those of pqtash, soda, 
and ammonia, the base may be thrown domi by means 
of these alkalies, or their carbonates. And the pre- 
cipitate being washed and thoroughly Indi- 
cates tire weight of base which the salt conl^H^ 



fit may earn it 

•lUiiMi ^isuboMte aa-d’foeMmk tbn ■flln aK 
kiilt in Utii onyJltew, htt^wilr ted stronMn, are 
«af)i; tenaaaiaady iHpirB Ja^item dwir eombitw- 
ti&L wi^ uDidi. The ptedpitatea thus obtained 
etmmt not af tM earthSt Iwt of the earths 
united to carbonic «cm. So that % porUon of the 
weight of th^ipreci^ate muat fan suhtraoted befitcs 
the true weight w base is known. In cai^tHhte 
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Ime the caftoni|^ amoiMi to or Q.431 

oftlie whole; in OaAKmote orbarytetk to orO.22; 

1250 


S76 


in caihe&Bte of strontian to ^ or, 0.897. 

9*5 


Hence 


if we multiply the weighte of* the remotive precipi- 
tates hr these numbers, the pfo^ueie obtained, sub- 
tracted from the original welight, #i!l give us the 
true weittht of lime, barytes, at atoontian, contained 
u^he salt analysed. 

some cases the oxide which constitutes the base 
or the salt, changes its state afiter its precipitations 
Thus the proioxiae of iron thrown down from any 
of the proto-salts of iron, cannot well be dried with- 
out being converted into peroxide (f iron. Now, 
when 4,5 of protoxide of iron to converted into per- 
oxide, its weight to increased to 5. Let the wc&ht 
of peroxide obtained be a, and that of the protos^e 
required be x. We have 5:4.5 :;o:x. Hence 

4.5 0 . , , .1 « • . « 

X zz — ; or It 18 niQe«‘tentlia of the peroxide. 

We have already, in a preceding part of this chap- 
ter, pointed out the method of determining the quan- 
tity of ammonia, or of potash, or soda, which exist 
in a salt. ^ 

< 

Chap. lll.*-0r Msswiial Watsbs. 

The analysis of waters consists in determining 
the <li&reDt substances, whether saline or gaseous, 
which waters hold in solution. The processes are 
minute and tedious, and require very great precision. 
We shall divide this chapter into two sections. In 
the first section we shall point out the method of de- 
termining the quantity and nature of the gaseous 
contents of mineral waters ; in the second section we 
shall point out the mode of detecting the saline con- 
tents, and of ascertaining the apsount of each. 

Scot* the Cram contained in Walert, 

Suppow a Jsuneral water'jto presented for analysis, 
and we are lequired to deterndne whether it holds 
any gaseous matter in solution ; and if it does, toas<- 
ctgtm the nature and peapenions *of the g^ous 
^lAteats* It to proper to obseive, in Che first nkoe, 

of so fu- 
gitive a Ost rt4 csttnot ^peetto detect them 

in snf inlMi notess we examine it fMh from tlie 
iou roe. If M water haalmen broo^ from a dto- 
ta liUMbiiilAli in well stopped botfei^ we may be 
tettbe gaseous oonstitnents, or at 
ersUe part ef dlsin(> bssrp made their 
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terfie*iihJm**«i«tM ^ 

Hw a retayt, .the cspwBky ef wbioh to kaowik. 
it frith nie^etflS ju fasntfon* iPliinge itstoeak midw 
a jarfided with meieury unlbeuiwsQMrialtroti|^^ 
then means (tf a laatfMaassdhe Uqfiiid in the retort 
to bdn as long aajo^m to extricated frM Ttosy 
gM as it to PU Si ti B aSia , p assSatoilo the ^ass Jar a- 
loMf wkh the vapour of the water; and frfter thg 
process tout an wd, its quantity may be easi^ esti- 
mated, as the jar into which it has paaiad muat.. he 
supposed dMMid into cubic inches and tanShs* The 
btuk of the water being known, and that ef Ac gaa 
extricated heipg known, we have the pvopoalEioD of 
gas eontained in the waise under extunmatioa. Thiw, 
suppose that the expertoaeoft to ssade upon 25 cubic 
inches of water, and that the gaseous praduoC mea- 
surejB S.S cubic mches: we tnfec. Shat every lUO cu- 
bic inches of the water contains tO cubic toebes of 
gas. 

The only gases hidierto observed inintneral wa- 
ters (at lent capable of being separated by the above 
method) are,^ 

1. Oxygen. 

2 . Azote. 

3. Carbonic acid. 

4. Sulphdreted hydrogen. 

Those waters that contain sulphureted hydrogen are 
easily distinguished by the smell of that gss which 
tliev exhale, by their property of blackening silver, 
and of striking a black when mixed with acetate of 
lead. 

The waters which contain carbonic acid gas have 
an acidulous taste, a sparkling impearance, like 
champaign or bottled small beer. When dropt into 
lime water they render that liquid milky. If we at- 
tempt to dissolve acetate of lead in them, the solu- 
tion becomes ^ky ; but the addition of a Sttle 
acetic acid renders tliem perfectly transparent. 

For the mode of determining the quantities and 
species of these gases when extricated, we Mer to 
the first chapter of this article. 

SacT. Ilr— the Saline conienU of Waters^ 

To determine the proportion of salts contained in a 
mineral water, the simplest, easiest, and most accu- 
rate mode, is to put a determinate weight of the wa- 
ter (1000 grains, or 10,000 grains, according to cir- 
cumstances) into a wide and flat platinum, of silver 
capsule ; to place the capsule upon a steam-bath, so 
regulated that the heat shall never exceed 180°. In 
this positioii the aqueous part will gradually evapo- 
rate aiwav insittaibiy, witlmut ever boiling, so that 
there wSfi be no risk of any of the liquid being 
thrown out of the vesseL Ine saltos contents will 
at last remain, fbrmmff a very thin crust upon the 
tuffhee of the capsule. The capside may now 
removed to a sand-bath, and exposed to a heat suf- 
ficienthjdgh to drive ofrsdl tiie water of ciystalliza- 
UoD. ^e weight of At ptotmum cupsitie wing aL 
ready known, we have only to weigh it oarefid^. 

When the sdt is attadied to it the Increase of wwi^t 
3 T 


510 

the talilie tilau^ CorAitfied iif 

the.*ratef lirtw ftiiitamation, ' " ?* 

Upon lihh 'iilftj^e contents Ihtis eepantted;; po«r a 
qij^nttt^ '0^' distilled dqual t6 that in which 

the ^alkVdro oti^Hirirafly disBcWetL tf the wh<dc«cUiie 
matter be dissohcrtllft this whter, the probaUilU^A 
that the saline' thattef has net been ahered by its 
crystaAlaalton. a pdriibd^renHIin unditwn^^ 

af Is usually the Case^^he^ we may conclude, tie Dr 
Mutray has very ingehibihily Suggested, that eoine 
of the Ghfts ha^c mutuSOy decomposed each other, 
when brought iuto a concentrated state by the eva- 
poration, and that Salts have been formed which 4kl 
not 'exist in the mineral water before its evaporation. 

'Almost tho only salts cptnhined in water are the 
carbonates; sulphates, and ihuriutes of soda, lime, 
magnesia, and iron. The first point is to determine 
the different acids and bases present; the second to 
ascertain the relative weight of each. 

r^arbonic ucid is ascertained by the water con- 
taining the carbonate forming a precipitate with mu- 
riate of barytes, which precipitate rodistolves in ni- 
tric acid wiih efiervescencc. ^ 

When sulphuric acid is present, muriate of barytes 
occasions a precipitate not rcdissolved by nitric acid. 

When muriatic acid is present, nitrate of silver 
produces a white curdy precipitate, wdiich becomes 
dark-coloured when exposed to the light, and which 
is dissolved by means of caustic ammonia- 

Lime is detected by the white precipitate pro- 
duced in the water by oxalate of ammonia. Magnesia 
is precipitated by ammonia, or by dropping into the 
water, first carbonate of ammonia, and then phos- 
phoric acid. The presence of iron is detected by the 
water containing it striking a black with infusion of 
nut-galls, and a blue With prussiate of potash. 

The formula suggested by Dr Murray (Tra7tsact. 
lio^al Society 6f lldlnlwrirh^ VIH. 25()) is fully as 
accurate a mcaus of analysing waters as any other, 
and seems to be easier of cxocutm. It has been 
followed for many years by the writer of this article ; 
blit with one or tu o inodifieations, which seem cal- 
culated to guard against mistake^ Supposing the 
gaaeottB ingredients of a mineral water to be os- 
ccrtaihedi and tlie weight of its saline ingredients 
determined, we may proceed to the accurate analysis 
of it, as follows : 

Measure out a determinate volume of it (as oO or 
100 cubic inches), and evaporate it, in on open ves- 
sel, down to one third. Divide this evaporated li- 
quid into three equal portions. Precipitate the first 
portion by muriate of barytes; wash tlie precipitate, 
collect it, dry it at a red heat, and weigh it ; digest 
it in nitric acid, dry it, and weigh it again. The loss 
of weight indicates the quantity of carbonate of ba- 
lytes which ihc jweeipitate contained. The resi- 
de weight i« sulphate of barytes ; the carbonic acid 
Ja the water hi. equivalent to 0.2S of the Vi'^ight of 
carbonate.^' wytes ; the sulphuric acid to 0,SS9 
of the weight of the sulphate of barytes. 

Precipitate the second portion by means of nitrate 
of silver ; wash the precipitate, dry it, and fuse it in 
a platinum capsule, previously weighed. By weigh- 
tug the capsule, containing the fused chloride of sil- 
ver, the weiglit of the precipitate may be oscertain- 

- j I 



fourth pan <^ihk weight is equivfdeni to 
tlie 4^ht of the muriatic aoid^ . contained^ 
tion of water precipitated. 

Proetpitftse (henthird portief!i|^ oxaiiirta^ aneiM- 
nia ; vrai^h and dry tiie precipitate ; expose it; tO 
heat, ip a platinum crucible ; pei#cin k sonie drlotc 
sulpuric acid ; d^est for some time, tlien evaftoratc 
to ^rynew, and expose the crucibltr to a pretty 
strohg Itoat; weigli tlie sulfihate of Jiitie thus formed, 
0.4^3 of its weight, indicates the quantity of lim^n 
the portion of water precipitate^, 

Pour into the same tliird portion of the water thus 
freed from its lime, a portion of carbonate of ammo- 
nia, and let phosphoric acid fall into it, drop hy 
drop, as long as any precipitate continues to fall. 
This precipitate being wasiied, dried, and exposed to 
a red heat, is phosphate of magnesia. 0.357 of the 
weight of this salt is equhraYent to the weight of tlic 
magnesia contained in tlie water. 

If the water be' a chalybeate, a portion of it equal 
to one of the three precseding portions, roust be ta- 
ken and mixed with a solution of benzoate of i|mr 
monia. The precipitate being w^ashed, dried, 
posed to a red heat, and weighed, nine-tenths of its 
weight indicates the weight of protoxide of iron con- 
tained in the water. 

By the preceding steps, the weight of all the sub- 
stances contained in the water will be ascertained, 
excejit the soda. To know the amount of it, we 
cannot do better than follow exactly Dr Murray’s 
formula, £va|)orate n portion of the water to one- 
third. Precipitate the carbonic and sulphuric acids 
by muriate of barytes, taking care not to add any 
excess of the precipitant. Throw down the lime by 
oxalate of ammonia, and the magnesia by means of 
carbonate of ammonia and phosphoric acid. 1'lien 
evaporate the liquid thus : treated to dryness. A 
quantity of common salt will remain, which must be 
exposed to a red heat ; M of this weiglH indicates 
the sodium contained in the bulk of water employ-, 
ed. And 0.4 sodium is e^quivnleut to 0..5S of soda. 

It seems hardly requisite to mention some other 
substances that occasionally make their appearance 
in mineral walers. Silica is o common constituent, 
very easily obtained in a separate state. We have 
only to evaporate a portion of the water to dryness, 
ami redissolve llie saline residue in distilled water. 
The silica will remain undissolvcd, and will betray 
itself by its insolubility in acid», and its easy fusibi- 
lity into a transparent glass, with soda, before the 
blow- pipe. a 


Chap. IV^Of Metals. 

Nothing is more likely to occur to the voung ana- 
lyst Tor investigation than alloys of various metals in 
various proportions. Before such allots ban be 
cessfully anislyseid, it is iieGessary to ' 
with the properties of all the -«ue^ in a )^te state, 
beeause methods of separating theoi firom .^c^ other 
can only be deduced fhun a knowledge of pro- 
perty. It will be requisite, tj^cfoi'e, to this 
chapter into two sections. In the first s yMl wc 
shall point out the oMbod of ksctTtaiDint | j |pi jto 
of any pure metal presented for exmninatilpll^^ie 


utal* 
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le^ond^ we shali gi^re the fenndlai for abAiy^jpig the 
molt Marian t elloyi. 

L^Metkad i^ucert&ining iAr Names qfMetaU^ 

J The motals present known amount to 33 i 
which might be easily recognized, by deftermiping 
their specific gravity, and observing their colojiir and 
hardness. The following table exhibits these 
ties, as far as they are at present known : 


— ^ 

Colour. 

Sp. Gravity. 

HaSdneia. 

Potassium 

While 

0.865 

4 

Sodium 

White 

0.972 

4 

Calcium 

White 


— 

Barium 

White 

--- 

— 

Strontium 

White 

——Mi 


Magnesium 

White 

■ 

— 

Manganese 

Grey 

8.013 

8 

Iron 

Grey 

7.8 

9 

line 

White 

71908 

6.5 

Copper 

Red 

8.895 

7.5 

Nickel 

White 

8.82 

8.5 

Cobalt 

Grey 

8.7 

6 

(Jraniura 

(irey ' 

9- 

8 

Palladium 

White 

12.148 

9 

fin 

White 

7.299 

6 

Antimony 

Wliite 

6.712 

6.5 

Molybdenum 

White 

8.G11 

— 

Merc'ury 

White 



Arsenic 

White 

5.76.8 

5 

Tellurium 

White 

6.11,5 

— 

Bismuth 

Wliitc 

9.«^'2 

7 

Lead 

Blue 

1 1.352 

5.5 

Silver 

White 

10,510 

■ 7 

Tungsten 

White 

17-4. 

9 

Chromium 

White 

5.9 

9 

Titanium 

Yellow 

— 

— 

Columbigni 

Grey 

! 5.6‘1 

8 

Cerium 

White 


— 

Osmium 

Grey 

— 

— 

Gold . 

: Yellow 

19.361 

6.5 


W'liite 

21. .5318 

8 

Rhodium 

Whit»- 

10.694 

9 

iridium 

Vl^hite 

18.68 

9 


But as it may not be always in the power of the 
^yMrjmenter to ascertain these properties with ac- 
olRcy, we ^all point out the method of determining 
mi^tallrc body from ite ohemioal properties. Sup- 
pose a fileud presented^lbr investigatim and that it 
is re<}itire<f<to dcterniine to naniet 1. The first thing 
to pot a pbnion of ?t into pure water. 

If aM|ferfgaci*i\ce tajic place, and the metal dissolve 
in iflHtlid we may oimelude that it is an alkaline 
rone of thcee inthefirst division of the pre- 
Now^ as none of the alkaline metok, 



except paUsston and sodium, has been hitherto ob- DeeorapQii- 
tained in a permanent state, we may conclude.tbat 
our csetal is one or other of these two. Saturate the 
aUtoi thus formod, bj the solution of the metal in 
water, with sulphuric acid, cod evaporate the liquid 
till it depoiites er3wtos» , It is very easy to distin- 
guish whether ^fitese eqrstals be sulphate of potash, or 
cuibhate of soto* Solpluite of potash forms very hard 
small cryslalat which are fragpents of the pyramidal 
dodecahedron. Tlii^ require a great deal of water 
to dissolve then ; ami are not altered by exposure to 
the atmosphere. Sa^atc of soda crystallizes in six 
sided prisms, terminated by dihedral summits, and 
the sides of the prism are channeled longitudinally. 

When Uiese crystals are exposed to the air, they 
speedily effloresce, and fall to powder. 

The metal called manganese likewise effervesces in 
water. But instead of mssolviog, it is converted in- 
to a green-coloured oxide. The process . is much 
slower with this metal than with potassium or sodium. 

But as manganese lias not been implied to any useful 
purpose, and as it speedily oxydizes tn the air, there 
is but little chance of its coming in the way of the 
practical chemist, at least for analysis. 

2. If the metal undergoes no sensible alteration in 
water, we may conciudie, that it is neither nianga-^ 
nese nor an alkaline metal ; but some one of the* 
others in the preceding table. The next thing to be 
done is, to put it into sulphuric acid, previously dilut- 
ed with twice or thrice its bulk of Hater. If it effer- 
vesces and dissolves in this liquid, the metal is either 
iron or xinc. If it is not acted on sensibly by the 
acid, it is one or other of tlie remaining metds in the 
table. 

The sulution of iron in sulphuric acid is readily 
diritinguishcd from the solution of zinc in the same 
acid. The zinc solution is colourless ; that of iron 
light-green. Infusion of nut galls strikes a Black. 
when poured into the iion liquid ; but it produces nat 
change upon the liquor of zinc, Prussiate of poUsli 
throws down iron 6/w(?, but zinc vohitc. When an alkali 
is dropt into the solution of iron, a greenish white 
precipitate appeius in fiocks, which soon becomes 
tkirk green, and finally changes to reddish yellow ; 
but au alkali throws down tile solution of zinc chalk 
white, and tiie colour undergoes no subsequent 
change, 

3. ^3upposing the metal to undergo no change in 
dilute sulphuric acid, the next step of the investiga- 
tion will be to put it into dilute nitric acid. If it ef- 
fervetrce with that acid, eitiier cold, or when slightly 
heated, it will be one or other of the following lour- 
teen metals: 

1* Copper, nickel, cobalt, uranium, palladium. 

S. Tin, avtimoay, molybdenum. 

3. Mercury, arsenic, tellurium. 

4- Bismuth 

B* Lead, silver. 

We have divided these fourteen metals into 
sets, each of which are characterized by certam pe- 
culiarities, which are easily recognized. 

(1.) 'Fhe five raetaJs, constituting the first set, when 
dissolved in nitric acid, tinge that liquid of some ca * 
lour or other ; while the solutious of all the Othei^i 
are Golourless, like water. 
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The BoUuibll rff oopper it Mur, ior gweniih Mur. 
potath Of toda It dropt into the Squids a Wue 
depoiite &Ut, which ir not tedmirfTed by adding^an 
^ eKcetaaf alktli. A few dropt of ftminonia occaeioB 

M blttith wliite precipitate, which it redktolved by 
addun^afi cxcett of the ammenia, and the liquid at- 
aumet a hoe purplish blue cotour. Prustiate of 
ath occasions a red precipitate, and a plate of ^ron 
plunged into the liquid k epeedily covered wilh' a 
coating of copper, i 

The tolutioB of nicM it giwo^grefn. When am- 
monia it poured into it in sufficient quantity, it be- 
comet blue. Potaah or soda throws down a green 
predpkute. Pruttiate of potash occasions a milk- 
white precipitate, A plate of iron when put into it 
docs not thi ow down any metal. 

^fhe solution of coAait is piokt red. The alkalies 
throw down from it a bluc-coloured precipitate. 
When Uiit precipitate is mixed with borax, and fu- 
sed before the blow-pipe, it forms a violet blue glass. 
The prussiate fi potash occasions a brownish yellow 
precipitate. Infusion of nut-galls produces a yellow- 
ish white precipitate. A plate oi' iron throws down 
DO metuL 


Tlie solution of uranium is yelloiw^ and when con- 
centrated by evaporation, it yields lemon yellow cry- 
Btall. Tlie alkalies throw down a yellow precipitate 
from this solution ; prussiate of potash, a blood red 
precipitate ; and infusion of nut-galls, a chocolate- 
coloured precipitate. A plate of iron does not throw 
down any metid. 

The solution palladium is m/. Wlien protosul- 
'pbate of iron is dropt into it, the palladium is preci- 
pitated in the metallic state. Prussiate ot' potash 
throws down an olive ; the alkalies an omnge pre- 
cipitate. Muriate of tin renders the solution opaque, 
^by throwing down a brown precipitate ; but if the 
liouid/be sufficiently diluted, it assumes a fine eme- 
raliLgrceA colour. 

(%) The tl^e metals, tin, antimony, and molybde- 
num, which constitute the second set in the pre- 
ceding, ^fcries, liave this peculiarity, that when 
treaUsd ipkh concentrated nitric acid, they are not 
dissolvedly but merelyrconvenedinto white or yellow- 
ish white powders. We have it not, therefore, in 
•our power to examine the liquids when these metals 
are die subjects of experiment. But the characters 
of tin, antimony, and molybdenum, are so different, 
that they are very readily distinguished from each 
other. 


Tin is a ductile metal, and it is characterized by 
a creaking noise which it emits when bent, or when 
squeezed between die teeth. It dissolves with effer- 
vieipence in muriatic acid. When this recent solu- 
tion is mixed with muriate of gold, a beautiful pur- 
ple powder precipitates, well known by the name of 
purple of Cassius. Corrosive 'sublimate j^ropt into 
the recent solution of tin in muriatic acki, occasions 
^black precipitate ; but when dropt into the pennu- 
riate it throws do^o a white precipitate. Prussiate 
of potash produces a white precipitate. Hydrosul- 
phuret of potash occasions a brownish black preci- 
pitate when dropt into the protomuriate of tui ; a 
sgQlden yoUow whan, dropt into the permuriate. An- 
timony is a wy britUe metal; and easily reduced to 


(Owder in a mortar, -ft dissolves^ with 
\ in nitro-muriatic acid. The sohitioa 



yellowish colour. When water is poured into it^ 
the liquid becomes milky, and Sxopious white pre- 


eipUata falls down, Prussiate cf potash, when dropt 
into the nitro-muriatic solution of antimony, 'occft^ 
stone a white precipitate, while bydrosulphuret of 
potash occasions «n orange-coloured precipitate. 
When a plate of iron Is put into the liquid, a black 
precipitate gradually fulls. 

Molybdenum is a brittle metpl; but so infusible, 
that it has been hitherto obtained only in grains. 


The wltite powder into which it is converted by 


nitrid acid, possesses the properties of an acid. 
When diffused through water, it reddens vegetable 


blues, and combines very readily with (he aJkalies. 
If a plate of zinc or of tin be put into water through 
which this powder is diffused, the powder gradually 
assumes a blue colour. 


^3.) The three metals, mercury, arsenic, and tel- 
lurium, form colourless solutions in diluted nitric 
acid; but they are easily distinguished from 
other three metals, that likewise form colourless Ifo* 
lutions, by their great volotility. 

Mercury being always in a fluid state at the com- 
mon temperature of the atmosphere in this country, 
and being the only known fluid metal, cannot be 
confounded with any of the otlier metallic bodies, 
even by the most inexperienced experimenter. 
Hence it would be needless to point out its chemi- 
cal properties when in solution. 

The properties of arsenic are scarcely less striking 
than those of mercury. It is a very soil and brittle 
metal. If we put it into a retort and expose it to 
heat, it is completely volatilized, though tlie temper- 
ature does not exceed 356^ Jt is deposited in cry- 
stals in the throat of the retort. When laid upon a 
red hot iron in the open air, it burns with a pale 
blue flame, and evaporates in a white smoke, having 
the smell of garlic. 

Tellurium is at present so scarce a metal, that it^ 
is not likely to come io the way of a chemical analyst, 
at least in the metallic state. It is vei^ brittle and 
volatile. When heated before the blow-pipe it 
burns with a blue flame, and evaporates in a white 
smoke, having the smell of radishes. When an al- 
kali is dropt into the solution of tellurium; in nitric 
acid, a white precipitate appears, which is redissolv- 
ed on adding an excess of alkali. Prussiate of pot- 
ash occasions no precipitate, infusion of nut galls a 
yellow precipitate, and bydrosulphuret of pqush a 
brownish black precipitate. A plate of iron^rows 
down the tellurium io the state of a black powder, 
wliich resumes the metallic lustre when rubbed. 


^4.) Bismuth, the only metal belonging to the 
fourth set of the above series, dissolves very rapidly 
in nitric acid of moderate strength. Tht^ oolmlip 
usaaily crystallizes in the course of twenty-four 
hours. If the solution of bismutll.^ nitrid acid be 
diluted with a great deal of wnter, itbecomei milky, 
and a copious precipitate. of a white powdeipt^ wliich 
is a hydrate of bismutli, faUs. ^ 'tt?' 

(6.) The fillh set in the preikding i 
ODW lead and silver, metals so 
each olhef; and so toUiarly known to 
7 
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that it seems seerceljr necessary to point ^ the 
differences between them; 

, The solution of^ad has a sweet taste, accompa- 
nted with a certaiiF degree of astringence. Wh«n 
evaporated sufficiently, it crystallizes in octuhedroriis 
,^r tetrahedrons of a white colour, opaque, but hav- 
ing considerable lustre. When these crystals; arc 
exposed to a red heat a yclIowWxide remains, which 
readily melts when heated, "and flows into a glass of 
a dark-reddish yellow colour, and a considerable de- 
gree of hardneBB*^^^ Nitrate of lead is precipitated 
White by sulphuric acid and the sulphates, white by 
prussiate of potash, white by infusion of nut-galls, 
and black by hydrosuiphuret of potash. 

The solution of silver, on the Contrary, in nitric 
acid^ has an acrid taste, and constilcites one of the 
most corrosive substances known When sufficient- 
ly concentrated by cvaporati4|S, it crystallizes in 
transparent plates, which melt easily when heated, 
without undergoing decomposition. The solution 
of nitrate of silver is precipitated in white flocks, 
curd, by common salt. This precipitate be- 
dikneB speedily dark-coloured when exposed to the 
light. It is dissolved by ammonia. The solution of 
protOBulphate of iron, poured into nitrate of silver, 
precipitates the silver in the metallic state. 

4. IF tile metal resists the action of diluted nitric 
acid, even when assisted by heat, the next step in 
the investigation will be to expose it to a red heat, 
in contact with air, in a platinum crucible. If by 
this process it is converted into an oxide, wc may 
conclude it to be one or other of the following six 
metals ; 

Tungsten, chromium, titanium, columbium, ceri- 
um, osmium.' 

When tungsten is calcined in the open air, it is 
converted^ into a yellow-coloured powder, which 
possesses the properties of an acid, and is known by 
the name of tungstic acid. If we mix tungsten with 
^.its weight of nitre, and ciilcine the mixture in a cru- 
cible till the nitric acid is decomposed, the resi- 
dual mass in almost completely soluble in water. 
Muriatic acid, when dropt into this solution, throws 
down a white precipitate, which, when boiled in an 
excess of acid, becomes yellow, and possesses the 
characters of molybdic acid. 

Chromium, in the metallic state, is so scarce, that 
It is not likely to come in the way of the experiment- 
er. By calcination it is converts into a green pow- 
der, acarcely soluble in acids. If chromium be mix- 
ed wpi itB own weight of nitre, and kept for half an 
hourstt a red heat in a crucible, a yellowish-colour- 
ed mass is obtained, which dissolves in water, and 
the solution has a yellow colour. Nitrate of silver, 
dropt into^this Kquid, throws down a purple precipi- 
ce ; nitrate of lead a brilliant orange precipitate ; 
ijiSt nitrate of mercury a red precipitate. 

Titanium has hitherto been scarcely ever obtain- 
ed in the metallic state, so that it cannot well offer 
itself for the investigation of the practical chemist; 
it iiH lilHl%neces 0 aiy, therefore, to point out its cha- 
hen cafpined in contact with air, it as- 
suilllPrWle colour. It dissolves in nitro-muriatic 
ip|H assistance of heat. The solution, when 
foiiipllC as possible of all e^ess of acid, has a 


pale yellow ^k>ur. Infusion of nut-galls throws Dsewnpow- 
down from k a blood red precipitate. Prussiaia of 
potash throws down a grass green precipitate mixed , 
with brown. When an alkali is dropt in after the 
pruisiate, the precipitate becomes purple, then blue, 
and, at last, white. When a rod of tin is plunged 
into the nitro-muriate of titanium, the liquid around 
it gradually assumes a fine red colour ; a rod of 
zinc, on the other hand, occasions a deep bluet co- 
lour. # 

Columbium has been reduced to the metallic state 
by Professor Berzelius. When calcined it under- 
goes an incipient combustion, and is converted into 
a greyish white matter ; but it cannot, by this method, 
be completely oxydized. When niix^ with nitre, 
and thrown into a red hot criioible, a feeble detona- 
tion takes place. A snow-white mass is thus obtain- 
ed, which must be digested tn muriatic acid, to sepa- 
rate the potash. The white substance remaining af- 
ter this treatment is columbic acid. When fused 
with eight times its weight of carbonate of potash, it 
forms a compound which dissolves in water. Muri- 
atic acid throws down the columbic acid in the state 
of a white hydrate. Neither prussiate of potash nor 
hydrosuiphuret of potash occasion any precipitate ; 
but infosion of nut-galls throws it down orange, pro- 
vided there be no excess either of acid or 2kali in 
the liquid. 

Cerium having not hitherto been obtained in the 
metallic state, except in very minute portions, can- 
not come under the examination of the experiment- 
al chemist. It dissolves in nitro-muriatic acid, when 
assisted by heat. The solution, when fVeed as much 
as possible of its excess of acid, lias a sweet taste. It 
is precipitated wliite Irom this solution by prussiate 
of potash, hydrosuiphuret of potash, tartrate of po- 
tash, oxalate of ammonia, and the alkalies. Infu- 
sion of nut-galls occasions no precipitate. When the 
precipitate by oxalate of ammonia, or tartrate of po- 
tash, is calcined in a platinum crucible, it assays a 
reddish brown colour. 

When osmium is heated in the open air, the oxide 
evaporates a% it forms, exhaling a very strong odour, 
and acting very powerfully upon the eyes. If os- 
mium .be mixed with its own weight of nitre, and 
heated in a retort, a white sublimate rises, having a 
strong odour, a caustic taste, and soluble in water. 

The solution is colourless, but becomes blue when 
mixed with the infusion of nut-galls. When a rod 
of zinc, or a quantity of alcohol or ether, is poured 
into the solution, the osmium precipitates in white 
docks. 

5. If the metal under examination is neither al- 
tered by water, sulphuric acid, nitric acid, or calci- 
nation in the open air, it must be one or other of the 
following : 

Gold, platinum, rhodium, iridium. 

Gold is easily known by its yellow colour and its 
(preat specific gravity. It dissolves with great laefe 
lity in nitro-muriatic acid. The solution lias a yel- 
low colour, a caustic taste, and tinges the skin pur- 
ple. Protomuriate of tin precipitates tt purple, rro- 
tosuiphatc of iron precipitates the gold in the metal- 
lic state* When ammonia is poured ii^to die. solu^ 
tion a ydlow precipitate falls in flocks, whichf When 



S14, 




necompodSK dried, asBiimes ,t1ie Ifbrm of a brown powder, and fill- 
inindtbs loudly when exposed to heat. 

* y Platinunv hoa a wliite colour and a higher specific 
gravity ^^tiau any other metal. It dtssolvos in nitro-' 
acid, provided the aokk of which the liifiirid 
is composed be as concentrated as possible. Tlie 
solution is dark brown and Opaque* Sal amnfonsa^ 
throws down a fine yellow precipitate from this liquid. 
When the precipitate is exposed to a red heat, it is 
converted into metallic platinum. The nitro-mtsri- 
ate of platinum is neither precipitated by prussiate 
of potash, nor ioAision of nut-galls; but sulphureted 
hydrogen throws down a black precipitate. 

Rhodium is a white brittle metal, which, when 
pure, is not dissolved by nitro* muriatic acid, nor by 
any acid compound whatever. It may be obtained 
dissolved In acids, when the solution is facilitated by 
the presence of certain other metals. The solution, 
in such eases, is red, and it is not affected by prus- 
siatc of potash, hyttromilphuret of' potash, or infusion 
of nut-galls. The pure alkalies throw down a yel- 
low powder, soluble in excess of alkali. 

Indium dissolves in concentrated nitro- muriatic 
acid, but with difficulty. When ammonia is poured 
into the cimcentraied solution, a great number of 
small brillumt crystals are deposited, of so deep a 
purple, that they appear bl^^ck, and capable of com- 
tnunicating an orange red colour to a great quantity 
of water. This colour is destroyed by dropping in- 
to the liquid protosulphate of iron, or sulphureted 
hydrogen, or by putting into it a roil of iron, zinc, 
or tin. 

Sect. \l.-^Mcihod of Analysing some of the princi* 

* pnl AUoi/'i, 

It would bo needless to lay down formulas for the 
analysis ol ail ti\e conceivable alloys of the metals, as 
the greater number of ihcni could never be of any 
practical utility. We shall satisfy ours(;lvcs with no- 
ticing* such of ibeni as are applied to purposes of 
utility, uqd wliich, therelbre, must frcquenlly offer 
themselves to the view ui the practical chemist. 

^ 1 . ASiher Corns. 

The modern European silver coins arc all albysof 
silver and copper, in very diftVrcnt proportions, ac- 
cording to ihe country win re they are issued. Some 
idea of the proportion of copper in Uu se coins may 
be formed from the foiloiving table, drawn up by l>r 
Thomson, from a very exiensive serie*« of analyses of 
diese coins. (Nicholson’s Journal, XlV. 409.) 





Weight of Silver, 

British, 

AUoy pfr cent. 


that of tlic Copper 
beiog ]. 

7.5 

• 

12.5 

Dutch, 

fi 


11.5 

French, 

9 


ill 

Austrian, 

Sardinian, 

95 


9.5 



9.5 

Spanish, ^ 

115.5 * 


8.5 

5.5 

Portuguese, 

Dani8L> 

11 

12 

m 

8 

7.3 

Swiss, r'"t 

SI 

m 

3.a 

Russian, ^ 

S4 


S.6 

Hamburgh, 

50 


1 


and copper, it is tiot uncomoion to 
find rn^a of gold in silver coin. „ 

To analyse a silver coin, we may put it (previously 
washed with soap nnd water, anfi well wiped, to re- 
nllove any grease with which it may be covered) into 
about four times its weight of strong and pure hitrig 
acid, previously dilated with three or four tinu's its 
wei^t of water. It’^di^olves rapidly, with efferves- 
cence. The gold remamt undissolved in the state of 
a fine powder. It may be collected on a watch glubs, 
well washed, carefully dried, and its weight ascer- 
tained. It will never be found to exceed a minute 
fraction of a grain. 

The nitric acid solution contains the silver and the 
copper, which lasS metal gives it a blue colour. The 
silver is to be ^iiiecipitated by means of common salt, 
and the precipitate being well washed, dried, and ex- 
posed to a beat suflll^ent to fuse it, is to be weighed 

with the requisite accuracy. 0.753 of thi^ 

weight is silver. 

Into the liquid thus deprived of its silver, pll®if^ 
a quantity of sulphuric acid, sufficient to deconipfilis 
the nitrate of copper which it contains. Evaporate 
the liquid nearly to dryness, and dissolve the wliolc 
residue in distilled water. Put a rod of zinc into th? 


liquid, and allow it to remain foi^- 24 liours. 1'he 
whole of the copper will be precipitated in the me- 
tallic state. Wash the zinc n.d, to separate any 
copper wliich may adhere to it. Allow the copper 
to settle to the bottom of the vessel. Decant off the 
colourless liquid, and replace it by distdhxl water, 
acidulated with muriatic acid. An effervescence wdll 
take place, owing to the solution of a portion of zinc 
which had fallen down along with the cojiper, and 
there is usually, at the same time, a quantity of ni- 
trous gas exhaled. The copper may now be collect- 
ed upon a watch gloss, well washed, dried, and 
weighed. 

If this analysis has been rightly conducted, the^^, 
weights of the gold, silver, and copper, added toge- 
ther, ought to equal the weight of the original coin 
Nubjccted to experiment. 

in some oftho silver coins of the Roman emperors, 
as of Alexander Severus, and Gordianus, there exists 
a liltle lead along with the preceding constituents. 
When such coins are dissolved in nitric acid, the 
oxide of the lead renmins mixed with the gold. The 
gold may be separated by digesting the residue in 
nitro-muriatic acid. We may then boil the residual 
oxide of lead in muriatic acid, and evaportite’^ dry- 
ness. The muriate of lead thus formed being dried, 

IS 

heated, and weighed, — - or 0*743 of ila weight 
1 7*5 


wiirbe lead. 

In the co|>per coins of GaJlienof, we find a 
ty of tin. When the coin is dissolved in nitrio acid, 
the oxide of tin remains undaMlved. it may 
be dissolved in muriatic acid, , preeipitaied in the 
metallic state by a rod of sitic, and weighed. ^ 

When copper corns contain lead as 
which is the case with the Chineae coinsj 
of Analysis is the same, only the lead must 
piuted from the nitric solution by means 
of soda. The white precipitate being weirv^bed 






iposi- an4^ried, » te bf weighed: j'^ths orfi.6^or its 
^ CJw- weigh^ is equivalent to tlie lead. - 

, 2. Pewier. 


What is called pewter in this country was perlif^ 
loriginally pure^in, but it has long been customary 
to alloy the tin with some other motal. -Lead con- 
stitutes by far the roost coinmopr alloy ; but anta^ony 
is said, also, sometimes to exist in pewter, J)ut, 
wliother pewter be on alloy of tin and lead, or of tin 
and antimony, the process of analysis is nearly the 
same. Put the pewter, to be analysed, into a phial 
containing three or four times its weight of concen- 
trated nitric acid, and allow the liquid to remain in 
contact with the alloy, at u boiling temperature, till 
all action on it has ceased. Let us ij^)pose the pew- 
ter, in the first place, to be an alloy of tiu and lead. 

When the nitric acid has ceased to act upon the 
j)cvvtcr, we must put the whole into a porcelain eva- 
porating dish, and evaporate nearly to dryness. Dis- 
tilled water is tlicn poured upon the white nuiss, the 
whole is digested fur some time, and then thrown 
t^D a tiltcr. The white powder which remains on 
the filter is a perhydrate of tin. It must be washed 
with water till that liquid passes oiT tasteless, then 
dried, and exposed to a red heat. It thus acquires a 


Yellow colour, atW is peroxide of tin ^ or 0.78h’ 
* 9-375 


of the weight of this oxide indicates the tin in the 
portion of pewter subjected to anal 3 'sis. 

I’be watery solution contains the nitrate of lead. 
It must be all collected, and concentrated by evapora- 
tion. ileing mixed with sulphate of soda, the lead 
is thrown clown in the state of sulpliale of IcmcI. This 
suljil’ate, being edulcorated, wa^ln'd, and exposed to 
a red licnt, and weighed, gives the w eight of the lead 

contained in the ^lewter. Por or 0.()8 t of dry 

sulj'diate of lead is lead. 

When the pewter consists of tin and antimony, ni- 
tric acid converts it into a white hydrate, without 
dissolving any of it. Hut, if we wash away the nitric 
acid, and substitute muriatic acid in its place, the 
whole white matter is dissolved. If waiter be poured 
into the solution, the antimony is precipitated in the 
state of a white hydrate. Collect this hydrate, dry it, 
and expose it to a red beat. It is now deutoxide oi' 


antimony. 


100 

7 


or 0.808 of this oxide is equiva- 


lent t|; the weight of the antimony in the pewter. 
The may be precipitated from the muriatic acid 
in the .metallic state by a rod of 2inc, and its weight 
ascertained. 


* 3. Brass, 

^ ", 

is a compound of copper and zinc. There 
two varieties of it. The first, or Hritisii brass, 
composed of an atom of copper, and an atom of zinc. 
The secondf or Dutch brass, is composed of two 
atomsigf copper, and l atom of zir c. I'be mode of 
analy zinte^ th varieties is the same. 

Ihe bras^ in diluted nitric acid, and pour 
a considerable excess of liquid pot- 
copier is precipitated in ihe state of a 


blue hydrate^ wldle tlie zinc is retained in solution Hwnmp^- 
by the potash. Expo«;e the hydrate of capper to a 
red Jieat, and weigh it ; four-fifths, or 0.8 JSf its 
weight lb equivalent to the weight of the copper con- 
tained in the brass. 

Pour a sliglii excess of sulphuric acid into the li- 
quid containing the zinc in solulion. Then add car- 
bon.ite of potash^ as long as any precipitate falls. 

The white precipitate, which is carbonate of zinc, is 
to be well waslied, dried, and exposed to a red heat. 

By this exposure, it is converted into oxide of zinc. 

4.125 

^ or 0.804S of this oxide is equivalent to the 

5.125 ^ 

weight of the zinc contained in the brass. 

If the brass happen to contain lead, we can detect 
the presence of that metal by dropping sulphate of 
soda into the nitric acid solulion. The sulphate of 
lead will precipitate, and we can deduce the quanti- 
ty of lead from il by tlic rule already laid down. 

If the brass contains iron, its presence will be in- 
dicated by dropping prussiate of potash into tJie ni- 
tric acid solution ; a blue precipitate will full, or at 
least the liquid will assume a blue tinge. The per- 
oxide of iron may be precipitated by the cautious 
addition of ammonia to the nitric acid solution, previ- 
ously rendered neutral by evaporation to dryness, and 
solution in distilled water. This peroxide being 
w'ushcd, dried, exposed to a red heat, and weighed, 

3 S 

— or 0.7 of its weight is the iron which existed in 
5 

the brass, 

4. Bronze and Cannon Metal, 

Bronze is nn alloy of copper and tin. 'fins alloy 
wa.s used by the ancients lor making inio cutting in- 
btriHiunfs. It is often culled brass in English. The 
mode of analysis is nearly rimilar to those already 
described. 

The bronze is to be dissolved in concentrated ni- 
tric acid, and the action of the acid is to be proniol- 
(h 1 towards the end of the process, by raiKsing it to 
tlic boiling temperature. The copper will dissolve, 
while the lin will remain in the state of j)eroxide. 

The weight of tlie two metals tlius separated from 
each other may be delenninccl by tiie rules ^read} 
laid down in this section 

The analysis of bell- metal is lo he conducted ex- 
actly in the same way as tliat of bronze. Hut bcll- 
rricta), besides copper and tin, olicn contains zinc, 
and someti flies diver. 

When bell-metal is treated with nitric acid, the 
tin remains in the state of a perhydrate. Tlie copper, 
zinc, and silver are dissolved. Weeipitute the silver 
by means of common suit, and detei niine its quantity 
by the rules above laid down. The nitric acid solu- 
tion now contains only copper and zinc, whidi may 
be obtaintfl in a separate state by the method pointed 
out for analysing brass. 

5. Silver and Lead. 

Lead, when first obtained from itf.ores, is almost 
alw^ays alloyed with a certain quantity of silver. This 
metal renders the lead much harder and less ductile. 

It is, therefore, always removed, when the q^nentity 
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iiewompon. of Silver contained in tiie lead is sufficient to defray 
tioiu Cho- jip[pcneeof the pmoefls. TIte proportion of sil- 
‘ ver is always determined by tlie process called cupeU 
lation, Aa this process is employed likewise to os- 
certainMie purity of silver and gokl, and to obtain 
adver in a state of purity for the purposes of the til* 
versmith, it will be worth while to describe it in this 
place. It may be performed either in a common re- 
verberatory furnace, or in die muffio of a wind fur- 
nace, heated io the temperature of about 27° Wedge- 
wood. 

Cupels are small, flat, porous cups, weighing about 
200 grains, and (^mpiosed of bone ashes, well cal- 
cined, pounded, and washed. This powder is mixed 
with a proportion of fern ashes, and is moistened and 
beat with mallets into an iron mould. Jf a metallic 
alloy be placed into such a cupel, composed of two 
metals, one of which is easily uxydized by heat and 
air, while the otlier undergoes no alteration, and if 
the oxide be easily fusible into a liquid glass, this 
liquid oxide will make its way through the pores of 
the cupel, wliile the metal, not having any affinity 
for the' cupel, will remain behind in the state of a 
metallic button. 

Place the cupel in the furnace, and bring it to the 
requisite degree of heat ; then place upon it a cer- 
tain determinate quantity of the lead to be subjected 
to cupeilation. The lead speedily melts ; becomes 
covered with a coat of oxide; exhales fumes, and 
undergoes a considerable agitation, which, by re- 
newing the surface, promotes the process of oxyda- 
tion. In this way the whole of the lead is gradually 
converted into an oxide ; this oxide melts, and is ab- 
sorbed by the cupel. As the oxydation proceeds, 
the bulk of the lead diminishes, and it leaves a red- 
dish brown trace upon the surface of -the cupel. The 
surface, which was at first flat, becomes evidently 
convex, and brilliant points may be seen on it, which 
are continually increasing in size. At last, when 
the lead is nearly quite removed, the brilliant points 
disappear, the metallic button becomes covered with 
an iridescent pellicle, which disappears instantaneous- 
ly, and the brilliant metallic lustre is again restored. 
The process is now finished. But care must be taken 
not io cool the silver button too suddenly, lest a 
portftii of it should be squeezed out and lost by the 
too rapid congelation of the external coating. The 
button of silver is now to be weighed, and its weight 
indicates the proportion of silver which the lead un- 
der examination contains. 

Silver may be freed from copper, or any other 
metal with which it is alloyed (except gold and pla- 
tinum), by the same process. The quantity of lead 
el^pJoyed must increase with the proportion of al- 
Idy which the silver contains; varying from about 
twenty times to four times the weight of the silver, 
according to its purity or impurity. ^ fadeed, the 
proportions of lead may be much smailer than are 
Usually indicated in books, provided the process be 
conducted with tkie requisite skfit. Place the lead 
upon the cupel, and when is melted, wrap up the 
silver in a pi^ of paper, take it up with a pair of 
forceps, and place it over ihe middle of tlic lead. 
The two Incorporate almost instantaneously. 

The phenoWha of the tupellation arc prodscly si- 


milar M whit has jdst been stated. The oxide of Decamp^ 
lead dXNies iiltog with it the whole of the cqpper, 
and leaves the silver in a state of considerable pu- , 

^ 6. GoM and Silver, 

Gokl and silver are separated from each other bv 
means of nitric acid. The alloy is laminated ana 
put faito hot nitric acid. The silver dissolves, but 
the gold remains behind in tlie state of u powder, 
which is easily fused into a button and weighed. It 
is to be observed, however, that it is not possible by 
this method to separate the whole of the silver from 
the gold, unless the weight of the first metal con- 
siderably exceeds that of the second. When this is 
not the case, we must, in the first place, fuse the al- 
loy with such i||,quantity of silver as will make the 
amount of the silver in the alloy three times that of 
the gold. We then laminate this alloy, and treat it 
with nitric acid. Knowing the portion of silver ad- 
ded to the alloy, it is easy to determine its composi- 
tion. 

When gold is alloyed both with silver and copper, 
as is often the case with gold coins, the first prooiMlf 
followed is to remove the copper by the cupel. TKte 
silver is thcfn separated from the gold by means of 
nitric acid, adding previously the requisite propor- 
tion of silver. 

We might now give the procesils for scpni.'iting 
the metallic oxides, when they liappen to be mixed 
or united together in various proportions. But the 
methods already given for the metals will apply like- 
wise to the oxides. It is necessary, Iiowever, to ob- 
serve, tliat the greater number of oxides lose their 
power of dissolving in acids, if they have been ex- 
posed to a red heat. To restore their solubility, we 
must mix them with two or three times their weight 
of potash, or carbonate of potash, and exjpose them 
to a red heat. The potash may then be washed 
away with water, and the oxidcS will remain in a 
state of solubility in acids. Or if the potash has the 
property of dissolving the metallic oxide, we may 
precipitate the* oxide by saturating the potash 
with an acid, and then pouring an alkaline carbonate 
to the solution, or by (>assing at once a current of 
carbonic acid gas through the potash solution. 

Chap. V. — Oir Stones. 

The term shne is applied to the indurated masses 
of which the surface of the earth is composed. 

These masses have been carefully examine<y^ mi- 
neralogists, and have been found composed ^about 
i64 different species of minerals, to which names 
have been assigned. These minerals, with a very 
feir exceptions indeed, maybe considered as sal/s, 
often chemically united with each other, oH mecfaMi- 
cally mixed in various proportions. ^ As we 
in possession of any method qf dfstinj^ishing the 
chemical combinations from the meebanical mixtures, 
and do not even know any means of ascertaining, 
whether a mineral subjected to analysis be pnrff or 
impure, much less progress has been >^Q|||||Klucer- 
taining the chemical nature of stones, 
haifo been expected, from the great labout inn 
lities bestow^ on the investigation., 
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Dfloom^&i- therefore, still claims the closest attention of tlie 
tion, C-he- practical chemist, and on tliat account it ilrill be 
proper to give u pretty minute account of the best 
' nieiliod of analysing these bodies with accuracy. 

. The acids 1‘ound in stones arc chiefly silica, sulr 
pi; uric acid, carbonic acid, phosphoric acid, fluoric 
acid, borucic acid, ar-ei.ic aciil, and tungstic acid. 
The base>. are ahuiiiua, lime, barytes, strontian, ,inag- 
lu'sia, and, in some rare cases, yllria, glucinaj zir- 
conia. Oxide of iron is a common constituent ot 
Stones. In some rare instances oxides of manganese, 
copper, cliromium, and nickel, are found in them. 

\\c slial) divide this chapter into two sections. In 
the 111 St section we shall give an account of the ap- 
paratus ii\|'u;^ite for analysing stones ; and, in the 
second, lay down the formulas nectary to be fol- 
lowed in conducting the analysis. (ainsiderable 
practice is neces.sarv to enable us to conduct the 
ddliTcnt pFoeesses without lo.^s, or with tlie least pos- 
sible lo:>.s. Wc should endeavour always to make 
the number oT processes as few as possible; for tlie 
risk of Joss and of error obviously increases with the 
number of procc^^cs through which our mineral has 
to go. 

Slct. T. — O/'thc Appnrnlus fur Aualpsing Sfotics. 

Before a stone can be subjected to analysis, it is 
jtonc*rally nccessirt'y tu reduce it to an im[udpable 
poader. We must, therefore, be provided w'ithtwo 
mortals, which are appropriated to that purpose. 
Tlie first of these is of steel, and is well known to 
jev\ oilers by the name of the diamond uiorlar^ be- 
cause It is employed for pounding diamonds. It con- 
sists of three distinct pieces of polished steel, pos- 
sessing a considerable degree of hardness. The first 
of these constitutes the bottom of the mortar. It is 
a circular piece of steel, about an inch thick. Ihe 
top is flat and polished, only it has a circular ring 
raised a little above it, and llie flat circular space 
witbiu tilis ring is about an inch and n quarter in 
diameter. I'iie second piece is a hollow cylinder of 
steel, of such a size as to fill exactly the circular 
space witliin the ring of the flr^picce, to which it 
is Etted by grinding. Tliis cylinder is about two 
inches high, and the diameter within is about an 
inch. The tliii J piece is a solid steel cylinder oi 
the same length as the iiollow cylinder, into which it 
is fitted by grinding, and it has a bulb on the top. 
The stone, previously broken into small pieces, is 
reduced to a pretty fine powder in this mortar. A 
little of it is put into the hollow cylinder, the solid 
cylintior is fitted in, and by a blow' with a hammer it 
is smartly struck against the bottom part. By this 
blow the fragment is cruslied, the pieces of the mor- 
tar art* now removed, and the powder which lies on 
tho bottoon piece is carefully poured into a glass 
O^sule. By proceeding in this way the stone is re- 
duced to a coarse powder. 

To convert this int& an impalpable powder an agate 
mortar is employed. PlateLXl X. I'ig. 20, exhibits an 
outliim, of this mortar, a is a section of it, b a profile 
of it, and^thc pestle which is also of agate. These 
moft^iPlPinade atOberstcin in (jormany, but may 
be^ibrehased both in London and Paris, and cost 
baffa^ guinea. They are about three ipehes in dia- 
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meter, and about an inch and a half or tw’o Inches Dvcomiwi- 
tbick. These mortars are sufficiently hard for grind- ^ 
ing in tliem the hardest stony bodies. But w In n 
the mineral to be pounded is very bard, as sapphire, 
spinell, &c. a portion of the mortar is always ground 
down at tlie same time. It is necessary to keep an 
account of tin's portion, 'i’his is done by weighing 
the mortar before and at the end of the process. 

The loss of weight which it has sustained, is the por- 
tion of the mortar which has been ground down and 
mixed with the mineral to be analysed. As agate 
mortars are composed almost entirely of silica, we 
have only to subtract from the weight of silica which 
we obtain from the mineral, the quantity which has 
been rubbed from the mortar. The remainder will 
be the silica really contained in the mineral. Sup- 
pose that, wliile pounding a mineral in our mortar, 
the mortar undergoes a loss of twenty grains, and 
tliat we obtain forty grains of silica by the subse- 
quent analysis. It is obvious that our mineral w'ill 
really contain only twenty grains of silica, tlie other 
twenty grains having been rubbed oil’ the mortar. 

Mortars of rock crystal or flint might be likewii>e 
employed. lUit tho.-^e of rock cristal would be 
more expensive than the agate mortars, witliout pos- 
sessing any advantage over them : and flint is so very 
easily broken, even by a slight blow, that a mortar 
made of it w ould be apt to go to pieces in the very 
act of pounding. 

To pound the mineral successfully in an agate 
mortar, somej>rccautions must be taken. Wo must 
put only a small quantity (not more than a few' 
grains in w'eiglit) into the mortar at once. The 
pounding is performed by rubbing the pestle against 
the bottom of the mortar; and we must continue the 
friction till all feeling of grittiness has disappeared, 
and till the powdered mineral adheres together in tlic 
form of a cuke. As it is of the utmost consequence 
not to lose a particle of the mineral during the 
pounding, the mortar must be placed upon a sheet 
of clean paper, and we must be careful not to drive 
any of the mineral out of the mortar by incautious 
pounding. When the whole mineral is reduced to 
powder we must weigh it again. If the operation of 
pounding has been properly performed, the powder 
should be equal to the weight of the mineral and of 
the portion rubbed off the mortar both together. 

When the mineral is reduced to an impalpable 
powder, the next step of the process is usually to mix 
it w ith twice or thrice its weight of caustic potasli, 
or carbonate of soda, according to circumstance.^-, 
and to expose the mixture to a red heat for an hour, 
in a metallic crucible. A crucible is a small vessel 
used by chemists and various artists, for exposing 
bodies to heat. It is made of clay, of black lead, of 
iron, silver, and platinum. Its shape is nearly com - 
cal, with jiie point of the cone cut off. The nar- 
rowest pw constitutes the bottom and the widest 
the top. It is usually furnished with a lid composed 
of the same materials with the crucible itself. Its 
size varies from an inch or Jess to several i'eet in 
height, according to the purpose for which it is to 
be used. For the analysis of stony bodies, we should 
be provided with crucibles of fine silver and of plati- 
num, The size may be about two inches in height, 
fi D 
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T)ecom^. and an incli and«a half in diameter at the mouth. 

Silver is the least acted upon by pure potash ; but 
, platinum is upon the whole preferable to silver, be- 
cause it is not so easily fused, and because it is not 
injured^ as silver is, when put into a common fire of 
pit-coal. For the sulphur which pit-coal usually 
contains, speedily combines with the silver and de- 
stroys it. When a silver crucible is to be used, it 
must be inclosed within a common clay or black-lead 
crucible, and care must be taken not to expose it to 
u lieat sutficient to melt the silver. There is little 
risk of this in a common fire, if we do not urge it 
with bellows. 

When the mixture of alkalies and stone has been 
exposed for an hour to a red heat, we must take it 
off the fire and allow it to cool. Upon inspecting 
this Iiot matter, we are^ enabled, from the appearance 
which it assumes, to draw some conclubions respect- 
ing tlie constitution of our mineral. If the mixture 
has melted completely, we may be sure that the mi- 
neral either consists entirely of silica, or at least 
contains a considerable proportion of that earth. ]f 
it lias not melted, the probability is, that a great deni 
of alumina is present in the mineral. If the mixture 
while hot has a brownish red colour ; but becomes 


green on cooling, we may be sure that iron is pre- 
sent. Grass green indicates manganese, and yellow- 
ish green chromium. 

The next set of vessels recpiircd arc dishes, into 
which the mixture is to be put, after being softened 
with water, in order to be dissolved in jnuriatic acid, 
and afterwards evaporated to dryness, or nearly so, 
upon a sand bath. The most convenient vessels for 
this purpose are those which are made of porcelain. 
In this country they are known by the name of 
Wedgewood ’s evaporating dishes. They arc circu- 
lar, and shaped somewhat like a saucer, only they 
have a spout at one side for the convenience of pour- 
ing out their contents, and they have no circular rim 
round the bottom. In the inside they are glazed, 
but destitute of glaze on the outside. The size va- 
ries from one inch in diameter to a foot or more. 
The most convenient, upon the whole, for mineral 
analyses, are about six inches in diameter, and about 

inches dee[i. The French chemists employ porce- 
lain vessels, which have the shape of hemispheres, 
and are all glazed, both w'ithin and without, except 
the bottom, which is to be applied to the hot sand. 
These vessels are not so apt to crack as those oi' 
Wedgewood ; but the glaze is more apt to crack in 
all directions. When this happens, it is impossible 
to make them completely clean ; so that the same 
dish cannot be employed long for the analysis of mi- 
norals, without the risk of error from that cause. 

The remainder of the apparatus employed in the 
analysis of minerals, does not recpiirc a particular 
description. The filters, the tcst-giasif^ are 
precisely siinilar to those described in a^receding 
part of this Article. 


Sect. ll.^^ethod qf analyshtg Slones. 

Let us suppose a stone to be presented for analy- 
sis. The first step of the process is to drop a frag- 
ment of it ialo saufiatic acid, if it efiervesces in the 
1^ 


acid and dissolves, we may infer that it is an earthy Dwompobi- 
carbomkte ; if it is not sensibly acted on by the acid, 
the process of analysis will be more complicated. , 

We shall first give the mode of analysing the more 
complicated stones. They are for the most part si- 
licates, or combinations or mixtures of silicates. 

^Simple Stones. 

Great pains should be taken in selecting the spe- 
cimen for unnlysis. It should always be us pure as 
possible, and sliould he selected for the purpose by 
a skilful mineralogist. The chemist, before he be- 
gins the analysis, should ascertain the specific gra- 
vity of the Bfieciincn, and write dow n a mineralogical 
description of from actual observation. This 
serves as a kind of testimony of the nature of the 
mineral, alter it has been destroyed by the analysis. 

'fhe quantity taken for analysis may he about r»0 
grains. When more than this is employed, the ana- 
lysis becomes very tedious. The tinjc is shortened 
in proportion to the smallness of the quantity exam- 
ined. If WT work upon a grain or two only, we may 
ascertain the nature of the constituents in an hour 
or two. liut C)0 grains enable us to determine the 
w'eiglit of each constituent wnth sufficient exactness, 
while it is so great as to render it unlikely that any 
one of the constituents should be ovlBrlooked, without 
our perceiving the oversight. 

'fhe first step of the analysis is the reduction of 
the mineral to an impalpable ))owdcr, in the way 
described in the last section. We then weigh out 
fifty grains of it, mix it with twice or thrice its 
w'cighl of carbonate of soda, or pure potash, and ex- 
pose it for an hour to a red heat in a platinum cru- 
cible. When the mineral contains a great propor- 
tion of silica, carbonate of soda answers just as 
well as caustic potash, while it is much cheaper. 
Klaproth, who first introduced the use of caustic 
potash in mineral analysis, always employed that 
alkali in solution in water, and gradually evaporated 
the mixture to dryness. He conceived that this 
rendered the mixture of the potash with the mineral 
more intimate, and of course facilitated the mutual 
action. In most cases litharge may he substituted 
for potash with advantage. It succeeds even when 
the mineral contains a considerable proportion of 
alumina. But we must be sure that the litharge is 
quite free from lead in the metallic state, otherwise 
it would injure the platinum crucible. 

When the crucible is removed from the fire, and 
lias become cold, we must w^ipe it quite clean on 
the outside with a cloth, and then, placing ii in the 
middle of a Wedgewood evaporating dish, fill the 
crucible with distilled water. After standing some 
hours covered with the water, the mixtiire at the 
bottom of the crucible w ill be partly softened. Stir 
it up with a platinum spatula ; pour off the water 
containing all the softened part of the mixture into 
the Wedgewood dish ; fill up the crucible with dis- 
tilled water again, and let it stand some hours as 
before. In this way you must proceed tiU.lhg whole 
of the mixture has become soft,' and has nlen wash- 
ed out of tlie crucible. , 

Muriatic add must now be poured into the watery 
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OiTornpo' i- liquid in tlic AVcilgowood dish. An cfFtTVesct'nce 
takes |)l:ice, because the alkali has absorbed rarbo- 
nic acid din ing the [)rtccdin^<^ process, which is 
driven oft' as it dissolves in tin muriatic acid. You 
continue to add muriatic acid (ill all effervescence 
has ceased, and till the whole of the matter has dis- 
soKcd. 

Some minerals wlilcli contain little silica, 9i)d a 
great deal of alumina, will not he rendered quite so- 
luble by beating tliem with an alkali. In such cases 
a portion of insoluble matter remains, upon wdiicli 
tlui muriatic acid has no action. This is a portion 
of the mineral in its original state. Tt) render it so- 
luble we must repeat the heating with an alkali, soft- 
ening with water, and adding nmriatie acid till we 
obtain a complete solution, hive or six repetitions 
of these processes may in some cases be requisite. 
With such minerals it is better to employ litharge, 
or borax, or phosphoric acid, tlian potash or soda. 
We wdl then obtain a complete solution by one pro- 
cess, which will greatly diminish tl>e risk of error. 
If we eni))Ioy too little alkali, it may happen that we 
do not obtain a complete solution in muriatic acid, 
even when our mineral contains a sufficient quantity 
of silica. The insoluble matter in such a case will 
be pure silica, and wall readily enter into fusion when 
heated w ith a new portion of alkali. 

Let us suppose the muriatic acid solution accom- 
plished, the next step in the process is to evaporate 
tills solution upon a sand-batli. Place the Wedge- 
wood dish upon a sand-bath, and expose it to a heat 
sufficient to cause it to evaporate ; hut care must be 
taken not to raise the heat so high as to cause the 
liquid to boil, for in such a case a portion of it 
w'ould be driven out of the dish and lost, Whcfi 
the liquid is considerably concentrated by evapora- 
tion, it loses its liquid form, and assutiU'S that of a 
jelly, at least if it contains any considerable ))ropor- 
lioii of silica. As soon as this change has taken 
placi‘ we must stir it w ith a platinum spatula, and 
continue the agitation till the liquid is evaporated 
nearly to dryness If lliis be negleetecl it is apt to 
sputter up, and part of it to be driven out ol' the ves- 
sel. Besides, the portion next the bottom is apt to 
lie overheated, and some of the earthy salts might 
run some hazard of being decomposed. The evapo- 
ration need not be carried farther than the gelatiniz- 
ing of the silica, if our sole object be merely to ob- 
tain the whole of that substance. For when silica is 
reduced to the state of a stiff jelly, it is no longer 
sobabla in w'ater. 

Upon the gelatinous mass thus obtained distilled 
watLT ia to be poured, the Wedgewood dish is to be 
put again upon the sand batli, and the whole stirred 
about occasionally with the spatula, till the wa 
ter has l^ome almost boiling hot. The whole is 
now to bo poured upon a filter. The silica having 
been rendered insoluble by the evaporation of the 
muriatic acid liquid to dryness, will remain upon the 
filter ; but all the other constituents of the mineral, 
being in the state of muriates, will be dissolved in 
the wat^r, and in that state will pass througli the 
filter, ^ Distilled water must now be poured upon the 
filter to wash the silica clean, and we must continue 
to do so till it posses through quite tasteless, and in- 


capable of rendering a solution of common salt mil- r)(TOtfipof.i- 
ky; The filter is now to be dried, and then accu- 
ratcly weighed. Wc tlicn pour the silica into a 
platinum crucible, the weight of w hich has been pre- ^ 

viously noted. Wipe the filter (|uitc clean with a 
cloth, and w'eigh it again. The difference of weight 
gives the quantity of silica collected on the filter. 

Let this weight be a. 15y W'cighing the platinum 
crucible containing the silica, we find the quantity 
of It which we have collected in tliat vessel. Let it 
be (). Expose the platinum crucible for half an hour 
to a red heat, and wcigli it again as soon as it has 
become cold. The weight of the silica will be di- 
minished; because it will, by the heat, be deprived 
of the whole water with which it w as impregnated 
when weighed upon the filter. Let its new^ weight 
be r. Let the weight of the w^hole silica, supposing 
it had been exposed to a red heat, be x. We have 


ac 

and X = 

b 


Having thus obtained the silica in a separate state, 
the next step ol’the process is to separate and weigh 
the alumina. For this purpose wc must pour car- 
bonate of soda into the aqueous solution which lias 
passed through the filter, till wc throw down the 
w'hole of the constituents of the mineral that were 
united to the muriatic acid. This precipitate is to 
be edulcorated, and, while still moist, a quantity 
of caustic potash ley is to be poured over it, 
and the whole boiled for half an liour in a glass 
flask. The alumina, if any be present, will be 
dissolved in the ley, while the other substances 
will remain undissolvcd. Allow them to fall to the 
bottom. Decant off the potash ley ; wasli the re- 
sidual powder clean with water, and add the liquid 
to the potash ley. Pour a solution of sal ammoniac 
into tlie potash till tiie liquid acquires a pretty strong 
smell of ammonia. The alumina w'ill precipitate in 
white flocks. (Continue to add snl ammoniac as long 
as any precipitate appears. The .uluniina thus se- 
parated must be w ashed, dried, and cx])used to a red 
lieat and weighed. 

Potash ley is capable of dissolving not merely 
alumina, but glucina also. The white powder thus 
prccijiitated by sal ammoniac, may tlierelbre be glu- 
cina as well as alumina. To determine ihis point, 
we must dissolve it in sulphuric acid by the assist- 
ance of heat. If any portion remain undissolved, 
it must be considered as silica, and be added to the 
quantity of that substance found previously. Into 
the sulphuric acid solution we must pour a quan- 
tity of sulphate or muriate of potash, previously dis- 
solved in whaler, and set the liquid aside for a few 
days. If the earth was alumina, we shall find a 
number of crystals of alum deposited at the bottom 
of the vessel. If it was glucina, no such deposite 
will have taken place. When all tlic crystals of 
alum that can be obtained have been di'posited, we 
must wipe them dry and wx'igh them. The alumina 

which they contain, is equivalent to or O.lOfifi 


of the weight of the crystals. If this weight be 
equal to the whole of the earth originally dissolved 
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Dwom^- in the sulphuric acid, we may conclude that the protob^ate of mercury, forming a red precipitate, Dccompou 
whole of mat earth was alumina. But if there be a When this metal is suspected in the mineral subject- 
t deficiency, the probability is that some glucina was ed to analysis, from the peculiar green or red colour ^ 
also i^Vesent. This will be found in the sulphuric which it has, we must employ nitric acid insteau of 
acid solution, from which it may be precipitated by muriatic to form the original solution. A tier the 
an alkaline carbonate. We may bo certain that this silica is separated, and the liquid deprived of its ex- 
precipitaCe is glucina, if we find it soluble in liquid cess of acid by the lequisite evaporation, wc may 
carbonate of ammonia; if it forms sweet-t&sted salts precipitate the chromium by means of protonitratc 
with acids; and if it be precipitated white from acids of mercury. The precipitate being dried, exposed 
by prussiate of potash, and yellow by infusion of nut- to a red heat, and weighed, will give the quantity of 
galls. ^ protoxide of chromium. If the chromium was pre- 

If yttria be suspected in the matter which re- sent in the state of chromic acid, to obtain its weight, 
moined undissolyed after the action of the potash we must multiply the weight of the green oxide by 
\ey^ we may digest it in carbonate of emmonia, 1.3. 

which wilt dissolve that earth, but leaves all the Nickel has hitherto been found in one stony 
other ingredients untouched. And the yttria may mineral only ; fihe chrysoprase, which consists chiefly 
be obtained pure, and weired, ^ by evaporating the of silica, and has an apple-^recn colour. In this 
carbonate of ammonia to dryness, and exposing the mineral it is associated with iron and lime. After 
residue to a red heat the separation of the silica and alumina, the iron 

The residue of the mineral thus deprived of the si- may be precipitated by ammonia, and when it is sc- 
licQ, alumina, glucina, and yttria, may still consist of parated, we may throw down the nickel by hydro- 
lime, magnesia, oxide ofiron, oxide of manganese, and sulphuret of po&sh. Nothing will remain but the 
in some rare cases of oxide of chromium and oxide of lime, which may be thrown down by an sdkaline car- 
nickel. It is always proper to determine, by means bonate or by oxalate of ahimonia. 
of tests, which of these bodies are present and which After having thus obtained all the constituents of 
absent; because the mode of the analysis must the mineral in a separate state, and determined the 
vary with the number and nature of the ingredi- weight of each, the next step is to add all these 
ents. If, for example, nothing were present but lime weights together. If they amount to the weight of 
and oxide of iron, yre should dissolve the whole in the portion of mineral analysed, we have reason to 
muriatic acid, precipitate the iron by means of am- conclude that the analysis has been rightly perform- 
xnonia, and the lime by means of oxalate of ammo- ed. But if there be a deficiency, we have either 
nia. If the residue consisted of lime, magnesia, and committed an error, or the mineral contains some 
oxide of iron, we should dissolve it in dilute sulphu* ingredient which we have oytrlooked. 
ric acid, evaporate the solution to dryness at as low As water occurs very frequently in minerals, we 
a heat as possible ; water, mixed with a little alcohol, inust in the first place endeavour to discover whether 
would dissolve the sulphate of magnesia and iron, but the deficiency be not owing to a portion of that sub- 
would leave the sulphate of lime. This last sul- stance which we have not reckoned. For this pur- 
phate, being heated to. redness and weighed, would pose we must take a determinate weight of the mi- 
give^us the lime contained in the mineral, which will neral (fifty grains for example), and expose it for an 
^ hour to a strong red heat in a platinum crucible, 

amount to or 0.42 of the sulphates. The iron The heat will drive off the water, if any be present, 

and the deficiency of weight, after the mineral has 
may be precipitated from the liquid solution by means been allowed to cool, will indicate the quantity of 
of benzoate of ammonia. The precipitate being water which has been driven oft', 
w^ed, dried, exposed to a red heat, and weighed, If the mineral contain no water, or if the quantity 
will be red oxide of iron. Nine-leuths of its weight which it contains be insufficient to make up the de- 
are equivalent to the black oxide of iron which exist- ficiency between the original weight of the stone, 
ed in the mineral. The magnesia may now be pre- and the weight of the constituents which we have 
cipitated by potash and weighed. obtained, it may probably contain an alkali. For 

If besides these three ingredients oxide of man- three dJfterent alkalies have been found in stones; 
gancse be likewise present, the very same method of namely, potash, soda, and lithina. To det^t this 
proceeding will answer ; only, after having separat- alkaline ingredient we mast make a second liflalysis 
ed the iron by means of bcMizoate of ammonia, we of the mineral, but we must conduct it in a different 
must pour a little hydrosulphurct of potash or am- way- Fifty grains of the stone, reduced 'to a fine 
monia into the liquid which still contains the niagne- powder, tiiust be mixed with four times its weight of 
si^nd manganese. By this addition the manganese nitrate of barytes, or three times its weigHkof earbo- 
will be precipitated. If it be healed to redness lor natc of barytes. This mixture must be exposed for 
some Uine in an open vessel, its weightl^l indicate two hours to a strong red heat in a platinum cruci- 
. peroxide of manganese. To convert it into pro- ble. If nitrate of barytes be employed, it will enter 
toxide ot manganese we must multiply the weight of into fusion at a comparatively low heat. Of course, 
g * if the mixture were exposed suddenly to a strong 

peroxide by 0.818# red heat, it would swell greatly, and a pontion of it 

^ would probably be driven out of the iftibcible and 

The ebromiumi when present, is indicatad by lost. To prevent this we must raise the heitl%ra» 
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* dually, and not bring it to the utmost degree of in- 
tensity till the nitrate of barytes has had time to lose 
most of its acid. 

The fused moss is to be taken from tlie fire, al- 
lowed to cool, sohicned with water, and dissolved in 
muriatic acid, precisely in the way described at the 
commencement of this section. Into the muriatic 
acid solution a quantity of sulplmric acid i> ^ be 
poured, capable of decomposing all the muriates and 
converting them into sulphates. The liquid becomes 
Immediately milky in consequence of the precipita- 
tion of the sulphate of barytes. Separate this preci- 
pitate by the filter. Then pour an excess of carbo- 
nate of ammonia into the liquid, and boil the whole 
for some minutes. All the earths and metallic oxides 
will be precipitated, and nothing will remain in the 
solution but the sulphate of ammonia, and the sul- 
pliate of the alkali contained in the mineral, if any 
such existed in it. Evaporate the liquid id dryness, 
and expose the dry mass to a red heat in a platinum 
crucible. The sulphate of ammonia:^ill be sublimed, 
and nothing will remain but the wulinc sulphate 
derived frojpa the mineral. Weigh this sulphate, then 
dissolve it in water, and crystallize the salt. It will 
be easy, fiom the shape of the crystals, and the 
properries of the salt, to determine whether it be 
sulpliate of potash, sulphate of soda, or sulphate of 
litliiim. The composition of all these sulphates be- 
ing known, we may easily deduce from the weight of 
the sulphate previously ascertained, how much pot- 
ash, soda, or lithina, our mineral contained. 

If no alkali can be detected in the mineral, it may 
contain Jiuoric acid^ which constitutes an ingredient 
of the topaz, and of some other analogous minerals. 
To ascertain whether any of this acid be present, 
mix a portion of the mineral reduced to fine powder 
with sulphuric acid, and expose the mixture to heat 
in a glass vessel. If the glass be corroded, and if 
the vessel acquires a smell similar to that of muriatic 
acid, we may conclude that fluoric acid is present. 
To determine its quantity we must make a new ana- 
lysis of the mineral. Fifty grains of it are to be 
fused with an alkali softened with water, dissolved in 
muriatic acid, and the silica separated by the me- 
thod described at the beginning of this section. Tho 
remaining liquid is precipitated by caibonate of pot- 
ash, and being filtered, and exactly neutralized, is 
precipitated by means of lime water. The precipi- 
tate is fluor spar. It must be exposed to a red heat. 
26.5 per cent, of its weight indicates the fluoric acid, 
if we consider fluor spar as a fluate of lime. But if 
we consider fluor spar to^ibe a compound of fluorine 
and calcium, according to the hypothesis of Am- 
pere and Davy, in that case the fluorine will amount 
to 46.69 per cent, af the fluor spar obtained. 

• 

W^Carbonates, 

As the carbonic acid cannot be conveniently 
collected and weighed, we are under the necessity 
of adopting a different method for the analysis of the 
carbonates, Providp a small crystal phial with two 
mouthy those mouths lot a 

crysfjal st^per be fitted. The other must remain 
opeta. Pour into this phial a quantity of concen- 


trated nitric acid, recently heated to deprive it ofDeconipoei- 
the nitrous gas which the smoking acid of the shops 
always contains. Put into the mouth of the phial a 
plug of cotton wool. Balance this phial accdraiely 
upon the scales of a good beam. Suppose the car- 
bonate to be subjected to analysis to be calcareous ' 
spur or common limestone. Break the mineral into 
small pieces, of such a size that tliey can convenient- 
ly pass through the moutli of the phial. But let . 
there be no powder. Into the same scale that con- 
tains the phial with the nitric acid, put fifty grains of 
these pieces, and counterpoise them exactly by fifty 
grains weight put into the opposite scale. 

The nitric acid must have been poured into the 
phial through the mouth furnished with a glass stop- 
per. As soon as it is poured in, the mouth must be 
wiped with a piece'^of paper, and the stopper put in 
its place. Remove the cotton plug, and witii a 
pair of forceps lift up the pieces of calcareous spar, 
and put them one after another into the phial 
through the open mouth. Then replace the cotton 
plug. The pieces will immediately begin ^0 dissolve 
with effervescence, owing to the escape of the car- 
bonic acid gas, and in proportion to its escape the 
weight will diminish, and the opposite scale will pre- 
ponderate. When the solution is completed, or when 
the effervescence is at an end, remove the phial 
frdm the balance ; place it upon a table ; take out th& 
glass stopper and the cotton plug, then introduce 
through one of the moutlis of the phial a small glass 
tube, and plunge it nearly, but not quite, so low as 
the surface of the nitric acid. Apply the mouth to 
the other end of the tube, and blow air gently 
through ic for about a minute. Then draw in air 
through it into the mouth for about another noinute. 

This will remove the carbonic acid gosVhich is usually 
floating in the empty part of the phial, and mate- 
rially affects tliC weiglit. Rut the glass stopper and,^ 
the cotton plug again in their places. Put the phial 
on the same scale of the balance where it was be- 
fore, and add weights till the equilibrium is restored. 

These weights are equivalent to the weight of the 
carbonic acid which had made its escape during the 
solution of the mineral in the nitric acid. 

By the same method may the quantity of carbonic 
acid present in carbonate of strbntian, carbonate of 
baryies, carbonate of magnesia, carbonate of iron, 
magnesian limestone, and, indeed, in all the carbo- 
nates, be ascertained. When carbonate of barytes 
is analysed in this way, we must dilute the nitric 
acid with water, otherwise the solution docs not suc- 
ceed. This renders tl\c result not quite so accurate 
as it would otherwise be ; for when the nitric acid is 
very weak, it is capable of retaining a portion of the 
carbonic acid in solution. Wc may, indeed, deter- 
mine the bulk of the quantity thus held in solution, 
by putting the liquid into a small flask, or retort, fur- 
nished with a bent tube, passing into u mercurial 
trough. By carefully heating the liquid, we can 
drive off the carbonic acid gas, and measure its bulk 
in a glass jar standing inverted over the mercury. 

But such an experiment must 'be made with great 
caution, lest we drive over nitric acid, which would 
act upon the mercury, and produce nitrous gas,'" the 
evolution of which would disturb ail our estimates. 
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Dccomp«i^«' Ttic weight of carbonic acid in the carbonates be- 
tion, Che- ing determined, we con ascertain that of the earthy 
niicaL bodies dissolved in the nitric acid, by the rales al- 
ready laid down in a preceding part of this article. 
Jf there be any portion which refuses to dissolve in 
the nitric acief, we must carefully wash it, and dry 
it, and then heat it with thrice its weight of carbo- 
nate of soda. Tl)c fused mass may be analysed pre- 
cisely in the way described at the beginning of this 
section. 

One hundred parts of the earthy carbonates con- 
tain respectively, when quite pure, the following pro- 
portions of carbonic aciu : 

Carbonate of magnesia, 52.36 carbonic acid. 
Lime, 43.14 
Strontian, 29*73 ‘ 

Barytes, 22.00 

Knowing these proportions, we may easily deduce 
from the weight of carbonic acid, obtained from any 
native carbonate subjected to analysis, the degree of 
its purity with very little trouble. 

' Wc might lay down here rules for analysing the 
other earthy salts, as sulphates, phosphates, tung- 
states, &c. which occur ready formed in the earth. 
But such details would swell this article to too great 
n length. We must refer to the observations which 
wo have already made on the analysis of the salts. 
The young analyst, who wishes to become export in 
these analyses, cannot do better than procure a co- 
py of Klaproth's JBeiirage, or Analytical Essays, in 
hix octavo volumes. The two first of them have been 
translated into English ; but the last four still remain 
in the original German. In these volumes he will 
find examples qf' the analysis of almost every earthy 
salt, and, by imitating the methods there laid down, 
he will soon become an expert analyst, and will be 
‘#Bble even to improve upon Klaproth's processes, by 
applying to them various discoveries which have been 
made since the original ublication of these experi- 
ments. 

% Chap. VI.— Of Obes. 

The term ore is applied to all those mineral bodies 
from which metals Bxe extracted to answer the pur- 
poses of civilized society. The term has been ex- 
t(}nded, by mineralogists, to all those minerals which 
contain a notable {proportion of metal, whether that 
metal be considered of such value as to be extracted 
from the ore or not. llius, wolfram is considered os 
an ore, though the tungsten, which constitutes its 
principal constituent, has not hitherto been applied 
to any useful purpose, and, of course, tliough wol- 
fram is never collected for the purpose of extracting 
irom it the tungsten for the use^ of civilized so- 
ciety. * 

The ores are so numerous, and so comply in their 
nature, that a general fornpula of analysis cannot be 
applied to them all, Maqy of (hem, indeed, cannot 
be looked upon in any otlfer light than as mere me- 
chanical mixtures ; an adcurate analysis of which 
cannot be of any utility for the purposes of science, 
because no two portions would yield exactly the tiame 


reslilt though it may frequently be of consequence Dseompoii- 
to miners and metallurgists to know the constituents 
of even such mechanical mixtures, w^hen they happen , 
to occur abundantly in any peculiar place ; because 
such knowledge will facilitate the invention of pro- 
cesses for extracting the useful metals out of the 
mixture. 

Tb enter upon a minute detail of the various me- 
thods employed for the analysis of the ores, would be 
to extend this article to a disproportionate length. 

All we can do is, to make a few general observations 
on the mode of analysing the most important ores, 
which are likely to come in the way of the young 
chemist. 

Metals occur in the earth in five different states, 

1 . As metals, either alone, or more commonly united 
with each other, constituting alloys. 2. United to 
sulphur, constituting sulphurets: 3. United to oxy- 
gen, constituting oxides. 4. United to chlorine, con- 
stituting chlorides. 5. In the statf? of oxides united 
to acids, and copitituting salts. As the mode of an- 
alysis differs materially according to these states, it 
will be proper to consider each of them leparately. 

I. — Alloys. 

Gold, platinum, palladium, iridium, and tellurium, 
have hitherto been found only in the state ol' alloys. 

Silver, copper, bismuth, and arsenic, occur very 
frequently in that state ; and mercury, iron, cobalt, 
nickel, and antimony, occur in it ocoasionally. 

’ Gold occurs either pure, or alloyed with silver or 
copper, or both. The mode of analysing such al- 
loys has been given in a preceding chapter. 

No accurate and simple mode of analysing the al- 
loys of platinum, palladium, and iridium, has yet been 
found out. For the methods at present known, the 
reader is referred to Wollaston, Phil, 2\ans. 1804 
and 1805; Tennant, Phil. Trans. 1804; and Vau- 
quelin, Ann. dc Cltimicy 88. 

Tellurium occurs alloyed with gold, iron, silver, 
and lead. If the alloy be treated with nitro-muriatic 
acid, aU the metals will be dissolved, except the sil- 
ver, which will remain in the state of a chloride, 
from which the quantity of it may be ascertained. 

Potash poured in excess into the liquid will precipi- 
tate the gold and the iron, but will keep the tellu- 
rium and the lead in solution. If the precipitate oF 
oxides of gold and iron be moderately heated, the 
gold will be restored to the metallic state. Muriatic 
acid will then dissolve the iron, and leave the gold 
untouched. We may precipitate the iron by means 
of ammonia, and determine its quantity. The lead 
may be precipitated from the potash solution by 
means of sulphate of soda, and the tellurium by sa- 
turating the potash with muriatic acid. §t 
Silver, when in the metalhe state, occurs cither 
pure, or alloyed with gold, antimony, lead, arsenic, 
bismuth, or iron. It may be dissolved in nitric acid, 

— the sold will remain in the metallic state. Wa- 
ter will precipitate the antimony and bismuth, sul- 
phate of soda the lead, muriate of lime the arsenic,^ 
and ammonia the iron. 

Native copper has scarcely been subjected to 
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Deoompou- analysii:. It may be dissolved in nitric acid. Sul- 
tion, Che- ph^te of soda will precipitate the lead, if it contain 
' any, and common salt Che silver. 

The other native metals have not hitherto been 
subjected to analysis. We may proceed according 
to the rules laid down in a preceding diapter, when 
treating of the metals. 

11 . — Sulphur els. 

The following metals occur in the state of eulphu- 
ret : Mercury, silver, copper, iron, cobalt, molybde. 
num, tin, zinc, bismuth, lead, antimony, and ar* 
senic. 

In these sulphurcts the proportion of sulphur and 
of metal is always such, that if the sulpliur were 
converted into sulphuric acid, and the metal into an 
oxide, the acid and oxide would be capable of unit- 
ing together, and of forming a neutral sulphate. The 
method of analysis is, to treat the sulphurct Vi^ith 
nitric acid, till the whole sulphur is acidified. In 
some cases, as mercury, silver, we shall, by 
this process, form an insoluble sulphate. If this sul- 
phate be washed, dried, and weighed, it will enable 
us to determine the proportion of the constituents 
of the sulphuret before the experiment. Thus, 100 
parts of sulphurct of lead, wlien converted into sul- 
phate of lead, will weigh 126jf; of tins -j^ths, or 
1 , consist of oxygen added by the action of the 
nitric acid. The remaining l^ths consist of sulphur 
and lead, in the proportion of 2 sulphur and 13 lead, 
or, in other words, siriphuret of le^ is composed of 

Lead • 8C^ 

Sulphur 13^ 

100 

When sulphuret of bismuth or antimony have been 
converted into sulphates, if we pour water in suffi- 
cient quantity upon the mass, the acid is dissolved 
in the liquid, while the oxides of the metals remain 
in the state of a white powder. This powder being 
washed, dried, and heated to redness, will give the 
weight of the antimony or the bismuth respectively, 
by applying the rules laid down in a preceding chap- 
ter. The sulplmiic acid is to be precipitated in the 
state of sulphate of barytes, and the weight of the 
acid is to be estimated by the rules previously given. 
Knowing the weight of sulphuric acid, it is easy to 
deduce that of the sulphur ; for ^ths of the weight 
of that acid are sulphur, and the remaining ^ths oxy- 
gen. 

The following metals are found in the earth in the 
state of o^dcs : Silver, copper, iron, mangaoese, 
uranium, cCTium, tantalum, cobalt, nickel, tin, tita- 
nium, zinc, bismuth, lead, antimony, and arsenic. 

These oxides occur sometimes in a separate state, 
but more frequently mixed together, or united either 
mechanically or chemically to different earths, par- 
ticularly alumina. To be able to analyse them, we 
must make ourselves v<ell acquainted with the pro- 
perties of the metals, as detailed in a preceding 
chapter, and with the various oxides which these 


metals are capable of forming; their solubility 
insolubility in various acids ; and the action of 
alkalies and various saline solutions upon these li-.^^ 
quids. Upon a knowledge of these properties de- 
pends the power of being able, successfully, to sepa- 
rate them from each other. 

As an exatnple of the mode of analysing a mix- 
ture of metallic oxides, we may take red silver ore, 
which has the aspect of a chemical compound ot' 
silver and antimony, both in the state of oxides, and 
containing likewise a quantity of sulphur. When 
digested in diluted nitric acid, about 38 per cent, of 
it is dissolved. When the rCsidu.il parts are digest- 
ed in muriatic acid, a part dissolves, and a portion 
remains undissolvcd. This last portion burris all 
away, with a blue tlame, when heated, and conse- 
quently is sulphur. When the muriatic acid solu- 
tion is diluted with water, a white powder falls, 
which is hydrate of antimony. The nitric acid solu- 
tion, being mixed with common salt, the silver is pre- 
cij)itated in the state of chloride. These are the 
only constituents of the ore. Wc have given the 
analysis of red silver ore, because we are far from 
thinking that it has hitherto been analysed in a per- 
fectly satisfactory manner. The present advanced 
state of the science would enable the chemist to go 
farther than Klaproth or Vauquclin were able to do 
at the time that their analyses were published, aird 
to determine what portion of the respective metals 
are in the state of oxides, and what portions arc com- 
bined with sulphur in the metallic state. 

IV, •^Chlorides. 

The only metalc hitherto found in the earth, in the 
state of chlorides, arc mercury, silver, and lead; 
mercury, in the state long well known by the name 
of Calomel, which is a protodiloridc ; and the silver 
and lead, in what was formerly called Horn-silver 
and Horn-lead. These chlorides arc easily reduced 
to the metallic state, by means ot‘ hydrogen, or when 
treated with substances containing Iiydrogen. Know- 
ing the weight of metal which they contain, it is 
easy to deduce the proportion of chlorine wliich 
makes up the remainder of their weight. The pro- 
portion of chlorine and metal which exists in each of 
these chlorides is as follows : 

Chlorine. 

4:ti + 25 mercury = 2.9.5 chlori.de of mercury. 

4-5 + 13.75 silver = 18.25 chloride of silver. 

4.5 -f- 13 lead = 17-3 chloride of lead. 

V- — Saks. 

The following metals arc found in the earth in the 
state of salts : Silver, copper, iron, manganese, ce- 
rium, cobalt, titanium, zinc, and lead. 

Silver occurs in the state of carbonate. 

Copper in the state of carbonate, silicate, carbo- 
silicate, arseniate, muriate, phosphate, and sulphate. 

Iron in the state of carbonate, phosphate, arseui- 
ate, chromate, silicate, tungstate, and sulphate. 

Manganese in the state of phosphate and silicate. 

Cerium in the state of silicate and duate. 

Cobalt in the state of arseniate and sulphate. 
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. TitaDium in the state of silicate. 

Zinc in the state of silioatOi carbonate, and sul- 
phate. 

Lead in the state of carbonate, murio-carbonate, 
phosphate, arsenic-phosphate, chromate, sulphate, 
molybdate, arseniate. 

For the rules by which the analysis of these salts 
is to be conducted, we must refer to our observations 
on the mode of ahatysing salts, in a preceding chap- 
ter of this article. 


Chap. VIL— Of Vegetable Substances. 

The species of plants are so numerous, so differ- 
ent from each other, so beautiful, and so useful, that 
they are likely to present themselves to the chemist 
more frequently than any other class of bodies what- 
ever. Unfortunately, our methods for analysing ve- 
getable substances are much more imperfect than 
those which we employ in our experiments upon 
mineral bodies. Vegetable substances are so nume- 
rous, so easily altered or even destroyed, our pro- 
cesses for separating them from each other are so 
imperfect, that no two analyses of the same body 
could be expected to correspond exactly with each 
other. All that we can do, therefore, is to point 
out the processes wli^ch are usually followed, and 
the substances which these processes are capable of 
separating from each other. The greater number of 
vegetable substances fither exude spontaneously 
from plants, or they are obtained by processes which 
sacrifice all the other constituents to one peculiar 
and important substance; which it is the object of 
the process to procure. Thus gums, resins, bird- 
lime, caoutchouc, the gum-resins, and balsams, ex- 
ude spontaneously. Sugar, indigo, starch, oils, both 
fixed and volatile ; camphor, wax, &c. arc obtain- 
ed bf eimple and well known processes from the pe- 
culiar plants which yield them, while every other 
part of the plant is sacrificed to these favourite 
educts. 

In general, it is not possible to make the weight of 
the substances extracted from any part of a plant to 
correspond with the weight of’ the part from which 
they were extracted. Wo have no mode of bringing 
vegetable bodies Do the same accurate state of dry- 
ness. If we expose them to a red heat, they all un- 
dergo decomposition, and arc converted into water, 
carbonic acid, carbureted hydrogen, oil, acetic acid, 
and other similar substances, quite different in their 
nature frcMn the body which we exposed to heat. It 
is very seldom that we can venture to expose a vege- 
table substance to a temperature higher than that of 
boiling water. Some of them, os saccharine matter 
of malt, are not capable of bearing even that tempe- 
rature without alteration. Nor can there be any 
reason to doubt tiiat the leaves, the petals, Jbnd even 
the bark of many plants wiU be altered, jf we expose 
them to such a temperature. 

We are under the necessity, in conaeqaenoe of 
this easy alterability ef vegetaUe bodies, to subject 
them to analysis precisely in the state that we find 
them ; though this precludes the possibility of mak- 
ing the weight of the educts tally with that of the 
substance subjected to analysis. These educts are 
10 


dried at the temperature of boiling water when they Decompssf 
are capable of bearing that temperature, and when don, Che- 
this iri not the case, we are obliged to weigh them as 
we get them. 

There is another method of drying vegetable bo- 
dies, which has been put in practice of late years, 
and which is undoubtedly better than exposing them 
to heat. It consists in putting them in the exhaust^ 
ed receiver of an air-pump, while a flat glass dish, 
containing a quantity of concentrated sulphuric acid, 
covers the bottom of the receiver. By this contriv- 
ance, they are more thoroughly dried than they 
would be by the heat of boiling water, while they 
run no risk of being decomposed by heat. But even 
this method cannot be applied to the leaves> petals, 
and other soft and delicate parts of plants, without 
producing considerable alterations. The leaves and 
petals change their colour, and the more volatile 
parts of these organs make their escape, and are ab- 
sorbed by the sulphuric acid. Upon the whole, 
therefore, it is Ipter to take the parts of plants to 
be subjected to^nalysis just as we find them. We 
may form an estimate of the quantity of water whidh 
they contain, by heating another portion, or expos- 
ing it under an exhausted receiver along witli sul- 
phuric acid. 

Let us suppose then a vegetable substance, as a 
wood, bark, or the leSi^cs of some particular tree, to 
be subjected to analysis. In order to give a precise 
example of the methods followed, we shall take the 
root of the Glycyrhiza glabra or liquorice^ a plant 
which is cultivated in the south of Europe for the 
sake of the saccharine extract which is obtained from 
it, and which is well known by the name of liquo- 
rice sugar. This root has been frequently subject- 
ed to analysis by chemists, but the most instruc- 
tive analysis of it which has yet appeared is by 
Robiquet, in the Annales de ChimiCf Vol, LXXIL 
p. 1 is. 

A t[Uantity of fresh liquorice root, washed quite 
clean, and divided as much as possible, was put into 
cold distilled water, and allowed to remain for 
twelve boors, when the liquid was filtered. It had 
assumed a reddish brown colour, and of course had 
dissolved a portion of the root. 

Thh liquid being left at rest for some time, allow- 
ed a white powder to precipitate, which possessed 
the properties of starch. 

The liquid thus freed from starch had a sweet 
taste accompanied with a certain acridity. When 
examined by reactives, it exhibited the following 
properties : 

1. It reddened paper stained with litmus, and of 
course contained an acid. 

2. Infusion of nut-galls and alcohol occasioned a 
slight precipitate. Hence It probably detained ve- 
getable albumen. 

3. A solution of glue in water occasioned no 
change in it. Therefore, it contained no sensible 
portion of tannin. 

4. The acids- occBsioned a copious coagulation 
in it. 

5. Potash occasioned no other, change but altering 
the shade of colours. Hence it contained - no no- 
table proportion of earthy salt. 
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DeconwsS- 6. Lime water occasioned a copiow precipitate* 
tion, Che. Hence it might contain phosphoric acid* 

7. Oxalate of ammonia occasioned a gritty white 
precipitate* This might indicate the presence of 
lime. But the presence of this earth is rendered 
unlikely, by the action of potash on the liquid. . 

8. Acetate of lead formed a very copious mag- 
ma. This might be owing to the presence of . ma- 
lic or phosphoric acid, or several other vegetable 
substances with which the oxide of lead unites. 

9. The salts of iron and the muriate of barytes 
likewise occasioned similar precipitates. This seems 
to indicate the presence of phosphoric acid in the 
liquid. 

The coagulation produced by the acids indicating 
the presence of some peculiar principle in the liquid, 
the next object was to separate this principle, and 
examine its properties. For this pnrpose, a quantity 
of the liquid was heated in a glass vessel, and boiled 
for a few minutes, to separate the vegetable albumen, 
the presence of which had been nd^ted by the ac- 
tion of infusion of nut-galls. For ve|^tablc albumen 
coagulates and precipitates in flocks, when the liquid 
holding it in solution is heated. The flocks which 
fell by this process being separated by the hlter, the 
liquid was allowed to cool, and, when quite cold, a 
little distilled vinegar was mixed with it. Some 
flocks appeared at first, which speedily increased in 
quantity so much, that they exhibited the appear- 
ance of a transparent gelatinous magma, which, when 
separated by the filter, and washed with cold water, 
constituted the substance to which liquorice owes its 
sweet taste. This substance possesses peculiar cha- 
racters, and approaches sarcocoli in its properties. 

Its colour is yellow, its taste precisely similar to 
that of liquorice. Its bulk diminishes very much in 
drying. The dried mass is scarcely soluble in cold 
water, but it dissolves readily in hot water; and if 
the solution be concentrated, it assumes, on cooling, 
the state of a transparent solid jelly. Cold alcohol 
dissolves it readily, and assumes a dark yellow colourt 
a syrupy consistence, and a sweet taste. When dis- 
solved in water, and mixed with yeast, it does not 
ferment ; neither does it yield any oxalic or malic 
acid when treated with nitric acid ; but is converted 
chiefly into a yellow opaque mass, having but little 
taste, and similar is appearance to a resin. 

The liquid, which had blen deprived of the sac- 
charine matter by means of distilled vinegar, still re- 
tained its colour. Acetate of lead form^ in it a co- 
pious precipitate, and left the liquid colourless. A 

S ortion of the leaden precipitate being exposed to 
cat before the blow-pipe blackened, and then fused 
into an opaque bead, which, on cooling, assumed the 
shape of an irregular polyhedron. This indicates that 
it consisted^hiefly of phosphate of lead. The whole 
of the precipitate being difiiised through water, the 
lead was thrown down by meant of a current of 
sulpliureted hydrogen gas. Those remained in so- 
lution in the water phosphoric acid, malic acid, and 
the substance which gave the infuaion of liquorice its 
yellowish brown colour. 

The original liquid, which bad been freed from its 
colour by meant of acetate of lead, was treated with 
sulphureted hydrogen gas, to throw down aDy^exce8S 
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of lead which might still remain in it. It was tbeii 
filtered, concentred by evaporation, and set asidlir 
for some days. Fine transparent crystals were depo- ‘ 
sited, having the form of rectangular octahedrons. 

Their nature was not particularly examined, buttiiey 
probably consisted of asparagin. 

Such are' the substances which may be extracted 
from liquorice root by means of water. The next 
step in the analysis of a vegetable substance, is to 
try the effect of alcohol upon it. 

A quantity of liquorice root was macerated in suc- 
cessive portions of alcohol, till it ceased to communi- 
cate any colour to that liquid. When the alcoholic 
solution was evaporated, a thick brown viscid oil se- 
parated frpm it. This oil had at first a sweetish 
taste, but it soon left a very acrid impression, whicli 
was felt most strongly in the throat. 

Liquorice root, having been thus treated by water 
and alcohol, was exposed to the action of very di- 
lute nitric acid. But, after macerating in that liquid 
for a fortniglit, nothing was disiplv^ but a little 
phosphate of lime. 

The residual matter now consisted chiefly of woody 
fibre. To determine what saline bodies it contained, 
it was burnt. It lef| a bulky ash, which contained a 
good deal of carbonate of lime and phosphate of 
lime. 

As a second example of vegetable analysis, we 
shall give that of rice, or the seeds of tlic Ory&a sail- 
va, as performed by Braconnot (Ann* de Ckim. et 
Phvs. 4r. S70). 

One hundred parts of Carolina rice being dried, 
were found to lose 5 per cent* of their weight. Be- 
ing put into water, ot the temperature of 122^, they 
absorbed that liquid with avidity, and opened trans- 
versely in several parts. When so soft that they could 
easily be squeezed into a fine powder between the 
fingers, they were thoroughly pounded in a glass 
mortar, along with a sufficient quantity of the water 
in which they had been macerated. A milky liquid 
was thus obtained, which was thrown upon a filter. 

The greatest part of the substance of the rice re- 
mained upon the filter. This portion, being well 
washed and dried, weighed 93.67* The watery li- 
quid which passed through the filter we shall call A. 

The 93*67 parts, which remained upon the filter, 
being diffused through water, passed entirely tli rough 
a silk seirse. This milky liquor contained two dis- 
tinct substances ; the first, whicli was very white, and 
by far the most abundant, remained long in suspen- 
sion ; but the second, which was much less white, 
was of a greater specific gravity, and^ of course, fell 
more spCN^ily to the bottom. Advantage was taken 
of this difference, to separate tliese two substances 
from each other. Tlie whitest of the two possessed 
all the properties of gtarch* it had a fine white co- 
lour, was light, and, when pressed, a peculiar noise 
could be perceived* When triturated in a mortar 
with aC little iodine, it assumed a deep blue colour. 

It formed a kind of jelly when boiled in water. When 
one part of it waa boiled in 4000 parts of water, the 
Hquidf which was limpid, was precipitated by lime 
water, barytes water, and the infusion of nut-galls* 

The other substance was the parenchyma of the rice, 
but not quite free from starch. 

3 X 
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D«cpnip||i&»^ The liquid A, having the property of reddening 
tion, blueB, WSA put inti^ a retort, and a portion 

jjgitilled over, Tiiis portion was mixed with a 
^ ^ little faarytcB water, and tliCn evaporated to dryiiess. 

A small portion of residue remained, whiich, being 
placed in contact witij diluted sulphuric acid, gave 
out the odour of acetic acid. Hence it is evident, 
that the liquid A iCAved the property of reddening 
vegetable blues presence of a little acetic 

acid. ^ 

During the distillation of the liquid A it became 
opaque, and at last let fall a small (quantity of white 
matter, whidi had not the aspect of albumen. The 
whole of the liquid, including the precipitate, was 
poured into a small porcelain capsule, and evaporat- 
ed to dryness. The residue weight L28 ; it had 
a pale yellow colour, and attracted humidity from 
the atmosphere. It was mixed with* a little water to 
give it the consistence of a syrup, then alcohol was 
poured into itk^ A copious precipitate fell, which, 
being coUectedf and dried, weighed O.pq. This 
matter dissolved hi cold water, with the exception of 
0.13 of white flocks which remained undissolved, 
and possessed the properties of albumen. The dis- 
solved portion approached more nearly to tlie pro- 
perties of torrefied starch than to those of gum. 

The alcohol held in solution 0.2!) ^ syrupy mat- 

ter, having the taste of sugai', the smell of honey, 
incapable of crystallizing and attracting humidity 
from the atmosphere. 

The gummy matter contained mixed with it phos- 
phate of lime, phosphate of potash, and a little lime 
combined with a vegetable acid. 

The parenchyma was completely freed from starch, 
by boiling it ror half an hour in water acidulated 
with sulphuric acid. The weight of the starch was 
found to be 85.07 ; that of the parenchyma 4.8. 

When macerated rice is digested in alcohol for 
24 hours, if the alcohol be separated by the filter 
and evaporated, it leaves behind a small quantity of 
a fat oil, almost colourless, having a rancid taste 
and smell, the consistence of thick olive oil, and ea- 
sily soluble in alcohol and alkalies. 

These examples arc sufficient to give the reader 
some notion of the method of proceeding, when ve- 
getable bodies are to be analysed. The art has not 
yet reached such perfection as to enable us to Jay 
down general formulas, which will serve for every 
case. Almost always we begin by treating the ve- 
getable substance with water. When every thing 
soluble in water has been removed, we treat it with 
alcohol. Afler the action of these two solvents has 
been exhausted, we sometimes employ sulphuric 
ether, sometimes acetic acid, sometimes dilute nitric 
acid, and sometimes potash ley, according to the 
nature of those substances which we suppose to exist 
in it. The young chemist who intei^ to devote 
hhnself tovegi^me analysis, ought, in the first place, 
to make himself familiarly acquainted with thd pro- 
perties of all the vegetaUe principles, with their sol- 
vents and their preoipitaDts, by a set of experiments, 
which must be repeated with all the reouisite accu- 
racyi till the facts are engraved upon liis memory. 
He may then repeat some of the most elaborate ve- 
getable analyses that have bicfacrto been performed. 


For Or knowledge of these analyses wc refer hitn to 
the 4th volume of Dr Thomson's System of Chemislry^ ^ nunJ 
p- 207 (5th edition), where he will find a prcily 
complete collection of them, with exfu t rcftivnccis 
to the original books, where these analysis were 
published. 

But the vegetable principles themselves are all 
compounds of various proportions dt oxygen, carbon, 
hydrogen, and azote, and, in order to form correct 
notions respecting their nature and constitution, it 
is requisite to be acquainted with the exact propor- 
tions in which their constituents exist in each of 
them. It is only since the introduction of tire Ato- 
mic Theory into chemistry, that sucli investigations 
can be attended with much advantage. But an ac- 
curate knowledge of the composition of vegetable 
bodies would undoubtedly throw considerable light 
on the atomic theory, which still in a very imper- 
fect state. It would be requisite, liowevcr, to ap[>iy 
the atomic theory to vegetable analysis, with nuicb 
greater caution than has been hitherto done. For 
when we find by analysis that any vegetable prin- 
ciple yields a certain number of atoms of hydrogen, 
carbon, and oxygen, we have no right to infer that 
these atoms were immediately united with each 
other. They might have been previously united 
into a certain number of binary or even ternary com- 
pounds, and these compounds, united together, niuy 
constitute the vegetable substance which we have 
subjected to analysis. Our object at present is 
merely to point out the method of determining the 
proportion of oxygen, carbon, and hydrogen, which 
exist in any vegetable principle, ns sugar, gum, 
starch, Ac. 

The first successful attempt at such analysis w as 
made by Gay-Lussac and Thenord in the second vo- 
lume of their Memoircs Physko~Chimiquc. They 
made up the vegetable substance to be analysed 
into balls, with a certain quantity of chlorate of pot- 
ash ; taking care to mix them as intimately as pos- 
sible. These balls were burnt in a glass vessel by 
the application of the heat of a lamp. The carbon 
was converted into carbonic acid gas, the hydrogen 
into water. The quantity of carbonic acid and 
water yielded by a determinate weight of any vege- 
table principle being known, it was easy to determine 
the w eight of carbon and hydrogen which it con- 
tained, and the deficit of weight was considered as 
oxygen. This method does not answer for those 
vegetable substances that contain azote as a consti- 
tuent. For in such cases ammonia or nitric acid 
might be formed, which would prevent the possibi- 
lity of deducing any consequence from the experi- 
ment. 

The method of Gay-Lussac and Thenard w as con- 
siderably modified by Berzelius, in his paper on the 
analysis of ve^table substances, published in the 
4tb volume of Thomson’s Annals of Philosophy, He 
employed' a mixture of chlorate of potash and the 
vegetable body, as tbe French chemists had done ; 
but tlie corobustioti took place in a glass tube her- 
metically sealed to another glass tube, containing 
muriate of lime/ and from this passed another tube 
into the mercurial trough. The water formed was 
condensed in the muriate of lime, and its weight 
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Decompoii- asccrtaincdt The carbonic acid gas pass+’d into a 
tion, Che- j^lass jar atanding over mercury, and its hulk and 
purity wore easily determinedi 1 his method had 
an obvious advantage over that of the Irencli chc- 
mistSi who had no means of collecting and estimat* 
ing the water formed during the p^cesg. But it is 
obviously impossible by means of Berzelius’s method, 
any more than by that of the French chemists, lo 
determine the composition of those bodies which 
contain azote. 

More lately, Gay-Lussac has suggested a new me- 
thod of analysing vegetable substances ; namely, heat- 
ing them in a tube with peroxide of copper. This 
method we have frequently practised. It seems easier 
than either of the two preceding ones, and has the 
advantage of enabling us to determine the composi- 
tion of bodies which contain azote. For if the ac- 
tion of the heat %e properly regulated, the azote 
comes over in the state of gas, .mixed with the car- 
bonic acid gas, formed by the process, and the quan- 
tity of eacii of these gases is easily detenuined by 
analysis. The water is collected by means of a tube 
filled with dry muriate of lime. We shall, therefore, 
describe Jicre the method of analysing vegetable 
bodies by means of peroxide of copper. 

Procure a copper tube, bured from a solid copper 
rod about twelve inches long, and with a bore of 
aoouL one-third of an inch ift diameter.. To the 
mouth of this tube a brass tube must be ground air- 
tight, This brass tube may be about four inches 
long, and bent as in figure 22. The end a of the 
tube being the one whicn is ground to the mouth of 
tile copper tube. To the end h of the brass tube, a 
glass about six indies long is fitted, so as to be near- 
ly air-tight. This glass tube is bent at the end, so 
that it can be introduced below the mouth of a glass 
jar, standing inverted upon the mercurial trough and 
full of mercury. The glass tube is filled with dry 
muriate of lime, in the state of powder. The u[}per 
and lower ends are tilled with amiantlius. Its weight 
must be carefully ascertained and written down. For 
greater securitVi let the glass tube be luted to the 
brass tube. Fill the brass tube with amianthus. 
AVi'igh out three grains of the vegetable substance 
to be analysed. U is best to take it in its natural 
htate, without freeing it from the water which it may 
contain, This water must be ascertained by other 
experiments, and its quantity allowed for in Uie ana- 
lysis. Mix these three grains with ISO grains of 
peroxide of copper, previously reduced to the state 
of a fine powder. The mixture must be as intimate 
as possible, that is to say, the vegetable substance 
must be equally diffused through the wb<rie of the 
oxide of copper. Put the mixture into the copper 
tube. It will fill about five inches of it. Fill up the 
tube now completely to the mouth with peroxide of 
copper, and put a little amianthus over it, to prevent 
any of the oxide from falling out Then 6x the 
brass tube in the copper one. i^t the copper tube 
upon a small iron chaffer or cradle, so that one-half 
of the tube is within the cliaffer and the other half on 
tiic outside, and the whole apparatus must.be so 
placed, that the extremity of the glass tube is below 
an inverted glass jar, standing over mercury, in the 
mercurial trough. That portion of the copper tube 


which is on the outside of the cliaffer, is now to 
covered with a coat of aaoist clay, about an inch iti* 
thickness. This covering will prevent the heat from 
passing nearly so rapidly along the copper tube ; 
the consequence of which will be, that the brass 
tube will remain comparatively cool during the whole 
experiment. , A tew pieces of burning charcoal arc 
now placed roond the portion of the copper tube 
which 18 within the chaffer. The fere is made to com- 
mence at tho end of the tulie nearest tlie mercurial 
trough, and it proceeds gradually backwards to the 
bottom of the tul)e. Care should be taken to keep 
the hre low, and to let the combustion proceed slow- 
ly, The copper tube need hardly be heated red-hot; 
though, to be sure that the combustion has been 
complete, we are always in the habit, just before we 
terminate the process, to make the whole of the cop- 
per tube within the chaffer distinctly red-hot. If 
the vegetable substance analysed happens to contairf 
azote, there seems to be a temperature somewhere 
about a red heat, at which nitric •atrd is formed. As 
such a product would destroy tfie accuracy of the 
experiment, it is material to keep tlie heat so low as 
to prevent the risk of any such formation. 

As soon as the temperature rises sufficiently high, 
the vegetable substance is completely decomposed. 
The carbon which was contained in it combines with 
oxygen, contained in the oxide of copper, and is 
converted into carbonic acid. The hydrogen com- 
bines with oxygen, and is converted into water, 
while the azote makes its escape in the gaseous stati*. 
The carbonic acid and azotic gases will be collected 
in the graduated glass jar over tlie mercury. To 
ascertain the bulk of each, let up into the jar a quan- 
tity of potash ley, and Jet it stand in contact of tho 
gases for twenty-four hours. The whole of the car- 
bonic acid will fee absorbed. The diminution of 
bulk will give the quantity of carbonic acid, while 
the residual bulk will give the quantity of azotic gas; 
making allowance for the alteration in the bulk oc- 
casioned by the column of mercury in the jar, and 
by any change of temperature that may have taken 
place during the continuance of tho experiment. 
Indeed, it is always necessary to reduce the gases ro 
the bulk which they would occupy at the tempera- 
ture of and when the height of the harometer is 
30 inches because the specific gravity of iliosc 
gases, which enters as an indispensable element in 
our calculations, was estimated at that temperature. 
Knowing the bulk of these gases, it is easy to de- 
duce their weight, and hence to know the quantity 
of carbon and azote which the three grains of the 
vegetable substance analysed contained. The in- 
creased weight of the muriate of lime will give us 
the water formed by the process, or separated from 
the vegetable substance by the heat. Subtracting 
feom this weight the known proportion of water con- 
tamed in the vegetable substance, determined by 
othei' experiments, the remainder will be the water 
formed by the union of the hydrogen in the vegeta- 
ble substance with the oxygen of the oxide. One- 
« ninth of the weight of this water is the hydrogen 
contained iilr^'the three grains of vegetable substance 
analysed. Thus we determine the weight of the 
azote, carbon, and hydrogen, which our vegetable 
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ji^tanee etetaiitt. Add sH these weight^together. 

they amoant to three gdkhtt, we nii^ conclude 
that our ti^atanee contaiw M oxygen ; but if the 
weif^t (tt will dmost always happen) be less than 
litKe graina, we must suppose that the std>Manee 
coutaiim a quantity of oxygeot the weight of whldi, 
when added te that of the odier cOnstifiin^, will 
make up the weh^ of three grains (tMr'Water 
wMch exists as a eSnHIituent of die body being sup* 
posed suMraOted).*’ 

It vaaifbt worth while to give an exanpie or two 
of dds mode wf analysis, that die reader may be nUo 
to ibnn a qntW itt idea of it. 

0.83S pM of acetic add united to protoxide of 
lead, flimshed, when burnt by meant of chlorate of 

K lash, 0.18 water, and 0.874 of carbonic acid. 

ora this result it h inferred by BemeliHS, that 100 
of acetic acid are composed of 


Casboif 

Osygao, 


6.S5 

46.83 

46.82 


100.00 

Four grains of uric acid being mixed with perex> 
ide of copper, and analysed in the way above de* 
scribed by Dr Prout, yielded 

Water, _ • ] .05 grain. 

Carbonic acid gas, 1 1 cubic inches. 

Asotic gas, • 5.5 ditto. 

Hence be in&ta that it is composed of 


Carbon, 0.78 
Hydrogen, 0.128 


OeesBiMti. 
tiM, Che. 
micsl. 


The comparison of the weights with the weights' 
of the elenimts found in one hundred parts of the 
vegetable body ai^ysed, will give the relative pro* 
portkm of atoms m eadi. Thus, in the caw of acetic 
acid, the numbers 


6.38 

46.83 

46.82 


bear the same ratio to each other, as the numbers 

0.125 X 3 
0.75 X 4 
1.00 X 3 

That is to ny, Aat acetic acidtu^ be conceived 
a compound of 3 atotais hydrogen + 4 atoms carbon, 
-{• 8 atoms oxygen. 

But before we can know whether these are the 
true number of atoen in acetic add, we must know 
what the relative weight of an atom of acetic acid is. 
This is known when we ascertain the weight of 
acetic acid which is capable of saturating an atom of 
each of the bases. Now, according to the analysis 
of Berzelius, acetate of lime and acetate of lead 
are composed as follows : 

Aoetate vf lime. 

Acetic add, 100 or 6.615 
Lime, 84.8 3.625 


Hydrogen, 0.11 

or 2.857 

CbAoiIi 

1.87 

34.286 

Azotey 

Oxygm, 

1.61 

40.000 

0.91 

22.857 


4.00 

100.000 


Five graine of crystallized tr^ prussiate of pot* 
ash yimed to Dr Thomson, when treated in the 
same way, 

• Water, 1.55 grain. 

Carbonic add, 5.205 cubic inches. 

Azotic gee, 2.420 ditto. 

Now, the gaseous part of the acid in five graifts of 
this salt (excluding the iron which it contahts) 
weighs 1.54 grains. Hence it is concluded diat this 

gaseous pan n composed of 

Carbon, 0.6579 w 48.51 

.ijiljAsoto, 0.7175 46.87 

' hydrogen, 0.1782 11.12 

But die laere knowledge of tberespectivewelghtsof 
the dementa «f which these bodies are composed, 
throws but Utde light on their constitution eKe must 
know the number of atoms of each of the elements 
which exist in them. How, the weig^ of an atom 
of each of these elementiuy bodtea heelieea aaoer* 
tainedtobensfollowp: 

Qxygan» 1.00 
AMte^ I«7< 


Acetate ^ lead. 

Acetic acid, 100 or 6.432 
Oxide of lead, 217-662 !4. 

Now, os these salts are neutral, we have reason to 
conclude that they are composed each of an atom of 
acetic add, united te an atom of base. An atom of 
lime wefoba 3.625, and an atom of oxide of lead 14. 
We see mm the first salt that an atom of acetic acid 
weighs 6AI6, and from the second that it weighs 
6.482. The second of these determinations is more 
likely to he c orre c t than the first, because it is easier 
to firee acetate of lend of its water than acetate of lime. 
Hence we may oanelude, that the weight of an atom 
of acetic add does not exceed 6.432. Let us now 
see whnt the weight of 3 atoms hydrogen, 4 atoms 
carbon, and 3 atoms oxygen will be. 

3 atoms hydrogen = 0.125 x 3 = 0.375 

4 ntmas carbon = O.75 x 4 'ss 3.000 
3 atoms oxygen si. x 3 = 3 000 

6.375 

We perceive that they amount to 6.375. Now, as 
6.S78 n very neat 6.432, but rather under it, we 
have 0 tp eondUde that acetic acid consists of 

3 oioma hydrogen. 

4 atommearbea. 

9 atoass oxygen. 

JbomuB difoonsotooithev owing toonopiin the 
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analysis of acetftte of lead, or (o the inpossibility of 
**^**®" freeing that salt entirely from water. 

Chap. VIII— Ov Akimax Substances. 


on 

But greater progress has been made in it. This is part- 
ly owing to the comparatively small number of animal 
principles hitherto discovered^ at least in the bodies of 
the lai^r animals, to which chemical analysis hat been 
hitherto chiefly confined. But it is mainly owing to 
the great impoitanoe which medical men have at- 
tached to an accurate knowledge of the constituent 
parts of the human body. This has occasioned a 
more laborious examination, and has led to pretty 
precise methods of detecting the presence of the dif- 
fereiit animal bodies, and of determining the weight 
of each. 

The animal substances of which the soft parts of 
the larger animals are composed, and which exist 
chiefly in the liquids of the body, tnay be reduced 
nearly to the four following : 

Gelatin. 

Albumen. 

Fibrin. 

Colouring matter of blood. 

it will be requisite to give the characteristic pro- 
perties of each of these b^ies, and to show how their 
presence may be detected in such anixoal liquids as 
happen to contain them.* 

1. As far as we know at present, gelatin never ex- 
ists as a constituent of any of the animal fluids. It 
is extracted from the skin and from the membranes 
by long boiling. They gradually dissolve in the 
water, and seem to be converted into gelatin. 

Gelatin, when in a solid state, is the substance 
called in common language glue. When pure it is 
semitransparent and white. When put into cold 
water it swella very much, and assumes a gelatinous 
consistence, but does not dissolve. In hot water it 
dissolves ; but when the liquid cools it becomes a 
solid jelly, provided the gelatin dissolved in ita- 
mount to T^nth of the weight of the water. One 
part of gelatin dissolved in IflO parts of hot water 
forms a liquid which does not g^tiniae on cooling. 
This liquid is not precipitated by oom»tM 
but it is abundantly precipitated by infusion of nul* 
galls. 

2. Albumen is the substance which gives the cha- 
racteristic properties to the while of an egg and to 
the serum of blood. When either of these liquids is 
exposed to the temperature of 165^ it coagulates 
into a white or pearl coloured stiff mass. It is this 
coagulation by heat which characterises albumen. 
If an acid, or alcohol, or sugar, or a salt, be dissolv- 
ed in a liquid containing albumen, coagulation tAes 
place. A liquid containing albumen is precipitated 
copiously by corrosive sublimate and acetate of lead. 
The infusion of nut-galls throws it down likewise, 
but is by no means so delicat# a test of albumen as, 
it is of gelatin. For example, it does not detect one 
part of albumen dissolved in 1000 parts of water. 

3. Fftafin is so called booauso the fibses iff the 


The analysis of animalsubstancesis conducted nearly 
I the same principles as tliat of vegetable subilances. 


muscles are chiefly composed of it. Blood also cson« 
tains it as an essential constituent. When a quanti^jr 
of blood newly draw^mm an animal is allowed tO 
remain for some time at rest, a thick red clot gradu- 
ally foitts in it and subsides. If we take out this 
clot and wash it gently in water till that liquid ceases 
to become, coloured by it, the portion which re- 
mains^undissolved is fibrin. 

Fibrin thus obtained is a qrbite substance, at first 
soft and clastic ; but it becomes hard wlien dried. 
It is insoluble in cold water ; but when that liquid 
is long boiled upon it, it becomes milky. Infusion 
of nut-galls throws down flocks from this solutioBy 
which ^ not adhere together like the tannate of 
glue. The fixed alkaline leys dissolve fibrin when 
assisted by heat ; so does acetic acid. Muriatic acid 
oombincs with it in two proportions. That which 
contains the least acid dissolves in water ; but the 
other, containing a greater proportion, is insoluble in 
that liquid. Alcohol and ether gr^ually convert 
fibrin into a kind of fatty matti^jr* « 

4. The water with which the clot of^he blood has 
been washed (supposing it previously, by means of 
blotting paper, freed from the serum) contains in 
solution the colouring matter of the blood ; and tliis 
matter may be obtained in a separate state by coa- 
gulating that liquid by exposure to beat. When, the 
coagulum is dried at the temperature of 158^ it 
becomes blackf hard, difficultly pulverizable, and 
breaks with a vitreous fracture. The action of re- 
agents on it in this state is nearly the same as upon 
fibrin. 


By these properties may these different substances 
be recognised in the animal bodies that contain them. 
The albumen, fibrin, and colouring matter undergo 
certain changes in the fluids of secretion, to fit them 
for tiib purposes for which Uiey are intended. lo 
the bile they are converted into picromel, in the 
milk to curd, sugar of milk and cream. In the se- 
cretion of the nose to mucus. Urine contains a pe- 
culiar substance, called ureaf seemingly formed in 
the kidneys, and immediately Uirown out of the 
body. 

We had intended to have laid down formulas for 
the analysis of the different fluids of animal bodies. 
But this article has already extended to such a 
length, that we conceive it necessary to bring it to 
a termination. We would recommend those per- 
sons who wish to acquire skill in this kind of analysis, 
to study a work on the subject published by Berze- 
lius in 1806 and 1808, in two octavo volumes, and 
entitled Fiirelasningar y Djurkemien. The ruli^s of 
animal analysis are laid down in that book with all 
the requisite minuteness, and excellent exmnplcs are 
given by the accurate analysis of most of Ae human 
secretions and excretions. It Is a serious injury to 
the progress of animal chemistry in thiscountns that 
this wm has not been translated into the English 
language. 


None of the readers of this article can be more 
seaidbfe of ita imperfeotions tlian the author of ft 
himself. Hut it waa impossible to remedy tlmie 
imperfections without entering into details quite in* 
compatible with the limiu of a supplementary artigte* 



jinitead of a tninute description of the method to be 
flowed in the analysis of eip^ kind of substance, 

II \ ^wl^ich would base been r^pUitc In a complete 
DeliUc«ii< treatise on this subject , we nave been obliged to sa* 

' tis^ ourselves with general observations on the mode 
o^ldvestigatJiig some of the more prominent groups. 

DELIl^lLiE (Jacques), early acquired deserved 
celebrity as the founder of a new school in French 
p^try^ but, unfortunately, his ambition extended 
with his fame, till he left behind him as many didac* 
tic poems as Sir Richard Blackmorc has epics, and, 
we suspect, the greater number of them are al- 
ready almost as little known. The author of the 
Jardins, indeed, will always hold his rank among 
poets, but it would have been no great misfortune to 
his memory if lie had written little more. 

He was born tm the 22d of June 1738, in the 
neighbourhood o^^ljpfmont in Auvergne. His fa* 
ther was a mOh af neither fortune nor family, but he 
was connected by his mother with that of the Chan- 
cellor de THopital. With very slender means of 
support, he was educated at Paris, and made such a 
progretts in his studies, as augured well for his future 
distinction. When his education was completed, he 
was forced to accept of a very low situation, as a 
teacher in tlic college of Beauvais, but this was 
soon exchanged for the more honourable station of 
I'rofcSsor of Humanity at Amiens. After returning 
to Paris, where he Unwise obtained a Professorship, 
he speedily acquired k considerable poetical name, 
and was encouraged, by the younger Racine, to give 
to tlic world a translation of the Georgies of Virgil, 
which he had begun at Amiens. I'his tran^tion 
was a bold attempt for a French poet. The muses 
of that nation were but little conversant with a coun- 
try life. They had been rc^ared in courts, and seem- 
ed incapable of assuming any other tone than that 
declamatory otie'in which kings and princesses might 
be supposed, however erroneously, to give utterance 
to their tragic woes; or that elegant and compliment- 
ary style in which tlic interests, the intrigues, and the 
morality of polite life, find a much truer and more 
adequate expression, Racine and Boileau, in a word, 
had fixed the poetry of their nation; within the limits 
which they had prescribed for it, it was perfect in hs 
kind, and this made it appear still more hopeless to at- 
tempt to extend it farther. Vultairei indeed,^ had 
given a wider compass to the language of tragedy ; in 
his spirit of uaiversal domii]Ml||i|^, he had attempted the 
epic, but had failed: he.w^ more successful in 
transfusiay'^lnto the guarded regularity of French 
poetry, some of the wilder graces and eccentricities 
of the Italian ; but even he would have shrunk from 
the unprecoflentcd audacity of walking his courtly 
muse over a ploughed field, or bringing likm within* 
the steam of a dunghill* We arc told, accordingly, 
that he was greatly stinak witli the enterprise ucti 
the success of Oelille, without any person- 
al acquaintance with our pok, he, of accord, 

recommended him^and his work to the gem graces of 
the Academy* It was not, however, till some years 
afterwards, that Delille became a member of that 
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We are not without hopes that these observations, Decempou 

limimd and imperfect as they are, will be of some 

use & tile young chemist ; especially those that re- 

fer to the gases and salts, which we have treated Delille. 

somewhat more at length than any of the other de- 

partroents. (j.) 


celebrated body. He now aimed at a higher distinc- 
tion than even a finished translation of the most fi- 
nished poem in the world could confer upon Inm ; 
and in the Jardins, which he published a few 3'ears 
after his reception in the Academy, he made good 
his pretensions as an original poet. The mantle of 
the Roman bard still, indeed, seemed to enfold him, 
and, if we can pardon a few French prettinesses, there 
is no didactic poem iu any language^ we beljeve, 
which approaches so closely to the polish, the grace, 
and the tenderness of Virgil, as the Jardins of De- 
iillc. 

It is an unfortunate thing for a poet to become 
too ambitious, especially if his former success ren- 
ders him inattentive to the steps by which he was 
conducted to fame. After his Georgies had put him at 
the head of the poets of his country, Virgil, in obc> 
dicncc to the calls of gratitude and of patriotism; 
rather than of ambition, ventured upon his grand na- 
tional epic : an arduous effort even for him ! Yet by 
never losing sight for a moment of his own strength 
and his own weakness, he has been enabled, (although 
his heart never seems to have gone along with it, and 
he was at last, as is well known, quite dissatisfied 
with his own work,) to complete an undertaking 
which, in the jufdgment of posterity, has for ever en- 
circled his modest brows with a glory, second 
only to that which beams from the divinity of 
Homer. His French disciple, who seemed lor 
a time to be humbly treading in his steps, xvanted, 
however, the composure of a Roman head. Af- 
ter the success of his Jardins^ DeliHe appears to 
have forgotten where the strength of his own genius 
lay ; that he was nothing at all if he was not cautious, 
select, elegant, and pathetic; — that the world did not 
expect to be delugea b/^is poetry, but to be refresh- 
ed by its gentle and winding streams; — that there was 
no necessity, in a word, for his writing a great deal, 
bqt the very greatest for his continuing to write ini- 
mitably well. The subject upon which he next la- 
boured was an unhappy one. Without any great 
portion of Tmaginaiion of his own, he projected a poem 
on that vague and indeterminate theme : lie sets out, 
accordingly, at apitch which he cannot keep up; — he 
then loses himself in indistinct metaphysics ; — and 
the want of any l^mit to his subject, tempts him into 
a wandering and interminable style of composition, 
which is«t cofpplete variance w ith every thing like 
point, polisli> and elegance. Before he had gone 
far in the oompqsilion of this poem, which was 
not, indeed, published till after many of his other 
works, he made a voyage to Constantinople, in the 
train of the ambassador M. d^ Choiseul Goufiier. 
He did not lose this opportunity of visiting Attica 
and the Troad, and we might have hoped, that somo 
glowing sketches of scenes so inspiring to apoet^ 

A 
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Dclille. would have relieved the heaviness of his hnagination. 
But the following is the only passage in all that long 
poem which pretends to catch any portion of their 
divine influence. 

T-oraquetlc runiverB raimablc bnctuintcTcssc 
l.’miiijT'niation, me porta dans la Greoc, 

Jc nc* ni’attendaib pas qn’un jour tuch propres yeux 
Vcrraientccs belles xnerf}, ccs beaux champs, ccb beaux cieux ; 

Je leh ai vus ! Mon cccura tresHailli dc joic : 

Homere m’a guide dans les chanips ou fut Troie. 

I’oUT moi, hcs vers divins pciiplaient ces licux deserts, 

Kt-ccs lieux, a leur tour, m'embcllissaicnt ses vers. 

I Til delir rhurmani, qu'il m^inspirait sans doute, 

1 1'cncliuntcnionts sans nnmbre avail eemn ma route ; 

.le ne demandais plus, pour traverser les dots 
Ni le secoiirs dcs vents, ni Tan dcs mntelots ; 

Je diseds aux tritons, aux jeunes nereides, 

J)e pousscr mon vaisseau sut les plaincs humides. 

'J'out a coup Bur ces iiicrs, a incs yeux s'est montre 
I In stuuUh Pavha^ d’esclaves entour^ ; 

Tout s W dcscnchante, &c. 

In spite of this tremendous Pacha, whiise stu- 
pidity appears to have been somewhat infectious, our 
poet, while he resided at Constantinople, was al- 
inosl in the daily habit of passing over to the 
coast of Asia, and studying his poem amidst the 
inspirations of its splendid scenery. Yet we cannot 
h.‘ persuaded that his enthusiasm, amidst these 
classical regions, was very profound or genuine ; 
if it be (rue that he stated it us one of his greatest 
enjoyments, while resident' among them, that he 
could go every day to breakfast in Asia, and com# 
back again to^dine in Europe. 

Ou his return to Paris he prelected, in liis capacity 
of Professor, on the Latin poets, and was attended by 
a numerous audience, who were delighted, not only 
with his critical observations, but with Ills beautiful 
recitation. He indulged them, too, with his own 
verso. ; and in this way, we believe, the choice 
vinrccuax of Jus poem on Imagination were familiar 
to the public long before it came into their hands. 
Deli lie continued to advance in fame and fortainei 
though without hazarding any more publications, 
till the period of the Revolution, when he was re- 
duced to poverty, and sheltered himself in retreat 
from the disasters which surrounded him. He 
quitted Paiis, and retired to St Diez, the native 
place of Madame Dclillc, and here he completed, 
in deep solitude, his translation of the j^neid, which 
he had begun many years before. A residence in 
France soon, however, became very undesirable, and 
he emigrated first to Bale, then to Glairessc in 
Switzerland ; a charming village on the lake of 
Bienne, opposite Rousseau’s island of St Pierre. 
Much delighted with this enchanting country, and 
with the reception which he met from its inhabitants, 
he occupied himself constantly in the composition of 
poetry, and here finished his V Homme des Champs^ 
and liis poem on the Trois Jlegnes de la Nature'* 
We have censured Dclille for writing too much ; but 
an excuse may be found for him in the horrors of 
the times, and the necessity of some object to inte- 
rest his mind, and re lieve iPfrom the oppression of 
his misfortunes. He would probably have adopted 
a course mpre favourable to his fame, had not the 
H evolution sent him adrift upon the world. His uext 
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place of refuge was in permany, where he composed > Dclille- 
his /.a Piiie ; and fifSSly, he passed two yeaiN in 
London, chiefly employed in translaiing Paradise 
Lost. In 1801, finding that lie might return safely 
to ]^)ris, he did so, carrying with him his immense 
Poetical Kncyclopfcdia^ and fmm tliat time lie sent 
poem after poem into the >^ojld, till at last he him- 
self quitted it on the first of May 1813, at the 
age of 75. In his latter years he hud lost, in a 
great degree, his Kiglit, which gave him an oppor- 
tunity to open one of the cantos of his Imaninaiioifj 
with an imitalioA of that noble passage in winch our 
sublime poet laments a similar misfortune. 

VoUa qiic le nrintempa rcvcrilit les cotcAiix, 

Bob cliaincB dc Thiver degage Icb ruiBscaux, 

Rend leur fcuillage aux bois, ses rayuiiB u I'aurorc ; 

Tout renuit ; pour moi seui rien ne renoit encore. 

^Delille appears to have been a person of a very 
amiable and simple character; his conversation full 
of a child-like gaiety ; his writings always moral and 
pious. He was a man, too, of courage and firmness. 

In his voyage to Attica, his little vessel was pursued 
by pirates, and very nearly overtaken. All on 
board were in consternation. The poet very coolly 
observed, ** these rascals are not aware that i 
shall make them very ridiculous in an epigram." 

A finer instance of his resolution occurred during 
the tyranny of Robespierre. That wretch order- 
ed Jiim to compose a hymn on occasion of an 
impious fete, which Delilie refused to do, and re- 
plied to the threats which were made him, Qur 
la guillotine etait fort commode^ ct ^foH expedL 
the. Being still urged to comply, he did write 
an odih in which he took occasion to paint (a theme 
we may believe not very agreeable to the heroes 
of the Revolution) tlie terrors which immortality 
held out to the guilty, and its consolations to 
the virtuous under misfortune. This was very no- 
ble; but, wearied out aflerwards by his long ba- 
nishment, he does not appear to have been equally 
sturdy when he put forth his poem of La Pitiv, 
on his return to Paris. Unfortunately he Jiad already 
given it to the London booksellers ; and, in their edi- 
tion, there were various attacks on the proceedings 
of .Napoleon, and expressions of great devotion to 
the exiled family^ But when he found himself under 
the Consular government, he made considerable alter- 
ations on his poem. It was published in Paris about 
the same time that it appeared in London ; and, like 
the statue with two faces, it w'as quite a different 
thing, according to the side of the channel on which 
it was contemplated. On a general estimate of the 
genius of Delilie, we must consider him us a poet oi' 
much refinement and delicacy ; but of no great power 
or stamina. Upon the pleasing subject of rural 
life, he dilates with great beauty and felicity. There 
are, too, throughout his poems, very splendid de- 
scriptions of all kinds, but he weakens tliem con- 
stantly by ^ diffusion ; and there is very little art or 
elegance his connections or transitions. He s^ft 
out well, but he aflerwards attempted more than 
he could compass. It is a pity that he was able to read 
any language but French and Latin, or that he should 
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WAnderedbejond Uw precincts of natureand 
of Vir^. Ithaooccurred toliiln reading Delille, that, 
with au his beauty of Yersification, and occasional feli- 
city of eicpression, he yet shows, in his later works es- 
pecially, agreat ignorance of the line of distinction be- 
tween prose and poetry. This is a curious subject of 
discussion ; and we know not that it has ever been ac- 
curately examined* There may be very eloquent 
and very animated prose, which yet, if versified, 
would make but indifferent poetry. DeHUe very 
nearly versifies some of the pathetic passages in 
Aousseau's Heloise ; but in his hands they are any 
thing but poetical. On the other hand, there arc 
poems on subjects that are more naturally treated in 
prose, but which, by the art of the poet, acquire the 
character of poetry. The satires of Horace, which 
he himself calls “ Sernioni Prepiora^** Drydens 
lieligio Laicif and still more the Epistles of Pope 
and Boilcau, have all, doubtless, a poetical cha- 
racter, although there is in them no passion, 
and very little unajgery. Didactic poetry, in ge- 
neral, is an invUsion upon the precincts of prose 
composition ; but how wonderfully have some poets 
invested it with the attributes of we highest inspira- 
tion I One half of Lucretius is mere reasoning; yet 
even in his reasonings we see a poet. There is the 
animation, the diction, the rapidity of poetry ; and 
that overflowing of mind with which he is constant- 
ly breaking out of his reasonings, and running 
into the most brilliant conceptions and pictures, is 
its very soul, Virgil, too, in his Georgies^ is poetical 
from beginning to end* No men who ever wrote 
seems to have seen more distinctly than this great 
master what it is that peculiarly constitutes poetry, 
or was so capable of diffusing it over the most un - 
promising parts of his subject. Perhaps the charm 
consists very much in selection. A prose writer ac- 
cumulates image upon image, when he wishes to make 
a forcible impression; translate these into verse, 
and some of them will appear insignificant, some of 
them low, and the quantity of them tedious. This 
is often the effect of Delille's descriptions. A poet 
like Virgil, again, fixes upon some one striking fea- 
ture of the conception which he wishes to impress—, 
some thought that breathes, and word that burns; 
and giving us these, he not only gives us the image 
which he expresses, but the full force of many kin- 
dred images which are kept behind, but which bur 
imaginations, when thus seized, can easily body out 
fur themselves. 

Dclille has left behind him little prose. His preface 
to the translation of tlie Geof^cs is an able essay, and 
contains many excellent liintis on the art and the diK- 
culties of translation. He wrote the articleLa Brui/ere 
in the Biographic VniverceUe. The following is the 
list of his poetical works: \,Les GcQrgiaues de FirgUcf 
fraduites en vers Frangaises^ Paris, 1709, 1\89, 1785, 
1809. LesJardinst en quatre chants^ 1780. Nou- 
velle edition, Londres, 1800; Paris, 1802. 3*L*Hom^ 
me des Champs, ou les Geargi^es Frangaises, 1 800. 4. 
Poesies Fugitives, 1 802* A Collection giv^ under the 
title of Poesies Diverses, 1801, was disavqim by De- 
liUe. 5. Dithyramhe sur I* ImmortaUtS de VAme, suivi 
4u passage du Saint Goihard; poeme traduit de I’An- 
glaiB de Madame la Duchesse dr pevonshire, 1602* 
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6. Za Piii4; poeme en quatre chants. Londres et DchUe 
Paris, 1803. 7- L'Encide de Firgile, traduite en vers 

1805. I* Imagination, poeme eri huit ® 

chants, 1806. lO. Les" Trois llegnes de la Nature, 

1809. 11 . La Conversation, 1812. (v. v.) 

DEMERARA or DEMERARY, a colony be- 
longing to Great Britain, in the northern part of 
South America. It is now composed of wlint for- 
merly constituted the two governments of Demerara 
and Essequibo ; both of which having been perma- 
nently secured to Great Britain by the peace of 1814, 
hove been formed into one settlement, and now con- 
stitute but one province. Stabroek, the principal 
city, and the seat of the government, is in lat. (i^ 46' 
north, and 57^ 45' west longitude from London. It 
is bounded on the east by a line drawn from the 
mouth of Albany creek, in a south-east direction, 
which divides it from the British colony of Bcrbice, 
and on the western side by the river Pomaron, 
which divides it from Spanish Guyana. Its northern 
boundary is the Atlantic Ocean, and its southern is 
undetermined. 

On this coast the tides rise to the height of from 
sixteen to twenty-four feet. The river Demerara 
has a bar across its mouth, which prevents ships 
of large burden and correspondent draught of wa- 
ter from entering it. Vessels not drawing more 
than fourteen feet may be loaded in the river 
but those of greater draught must complete their 
loading without the bar. At Stabroek there are 
convenient wharfs towards the river, but they are 
only safe for small craft to lie alongside them, 
on account of the withdrawing of the tide, and 
the declivity of the bank. Vessels, ihcrefore, are 
compelled to load and discharge their cargoes in 
the middle of a rapid stream. The other river, 
the Essequibo, has no bar, and is easily entered by 
the largest merchant ships, but they must also be 
loaded and unloaded in the stream. Although the 
cultivation in Demerara at present exceeds that 
on the Essequibo, yet the greater depth of water in 
the latter river, and tho absence of a bar at its en- 
trance, will, at no distant period, raise its settlement 
above that on the former river. 

The river Demerara is navigable for ships, about 
fifty miles above Stabroek, and perhaps even higher; 
but as there are no plantations at a greater distance, 
no accurate survey of it has been taken. At 130 
miles from its mouth are considerable cataracts, 
beyond which the Europeans have not explored ; 
but the Arrowauk Indians, who descend in large 
canoes, represent it as accessible abffi^ve the cata- 
racts, to a much greater distance than they are from 
the sea* Information respecting the river Essequibo 
is equally obscure* About sixty miles from its mouth 
it is divided into three branches, the easternmost 
of which proceeds from the supposed lake Parima, 
on which the imaginary city El Dorado was expect- 
ed to be found. Another branch called the Cayon- 
njy is suj^osed to be occasionally connected with 
the river Orinoco ; but the woods are so difficult of 
access, the swamps so extensive, the country so un- 
healthy, and the inhabitants so irritable, that jpro- 
bably many years must elapse before our geogra- 
phers can become acquainted with the and 
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Deraerana. courses of theso vast risers which WAter the whole 
of Guyana. 

History. The first settlements on the river Essequibo were 
made^by the Dutch in 1706, and those bn tlie De- 
moram in 174<6. But the colonies made a very slow 
progress in cultivation for a long period after their 
first establisliment;, and even in their origin a consi- 
derable portion of the largest capitals was furnished 
by British subjects, lliey continued to languish 
during the whole of the first few years of their set- 
tlement, solely from the want of capital ; since the 
fertility of the soil seems to have been known from 
the commencement. In the year 1781 they sur- 
rendered to a small British squadron, and at the 
conclusion of the peace in 1788 were given bach to 
the Dutch. In 1796 they were again taken, and at 
the peace of Amiens again given up. During this 
latter period very considerable British capitals had 
been embarked in the cultivation of the colony, the 
proprietors of which- became much embarrassed by 
its cession ; but the progress of improvement was 
scarcely arrested, when the war, again breaking out, 
it was surrendered to a British armament, which, 
though incompetent to take forcible possession, was 
sufficient to justify the surrender of its willing inha- 
bitants. 

As the progress of the settlement had been 
principally owing to British capital, it seemed 
hut just that it should be permanently ceded to 
the nation with whom it was most intimately con- 
nected, and from which its prosperity had arisen ; 
and accordingly the King of the Netherlands has, 
by the last treaty, given it up permanently to Great 
Britain, 

As the cultivation is solely carried on by the la- 
bour of negro slaves, the importation of that unfor- 
tunate race, from the time it came last into oyr pos- 
session, until the abolition of the slave trade, is the 
ni 9 st certain criterion of the increase of cultivation. 

Slaves imported into Demerara and Essequibo. 


From 1 st Oct. 1 803, to i\h Jao. 3 804 

Slaves. 

5876 

1805 

5458 

1806 

8249 

1807 

2211 

1808 

14S^ 


17216 


TrcKluL' Lions. Though all the tropical productions are raised in 

Demerara with great facility, the principal articles 
sugar, coffecjlmd cotton, seem to be mote exclusive- 
ly produced than in our other colonies. Of late the 
improvements made in their sugars have been consi- 
derable, and the cultivation of thafl^article^ at pre- 
sent, very much predominates. 

Provisions for the maintenancib of the negtfb popu- 
lation are wholly raised within the colony ; imich, 
combined with the great fertility of the soil, gives 
such a superiority over the islands which have been 
long cultivated, that if the removal of the llaves from 
one c/)lony to anotlidr were illlowed^ now that it is 
securely British, a very large proportion of 
the from the Mands would be immediately 
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transferred by their maiters to form new plgpt^ ^ ; .; 0eincisrB. 
on the banks of the the Dj^merarB, atul 

Essequibo, 

Damerara enjsys, in common with the ot^r colo- 
nies in Guyana, another advantage over the irlan^ 
in the abundance of timber wliich its forests foroin^ 

The trees pn the low grounds, near the settled parts, 
arc, indeed, of such hard wood, a& to be workea with 
difficulty ; but they supply all staves necessary 
for their sugar casks. Other kinds of timber, for rum 
puncheo^ and for their buildings are finported 
from Noi|^|America at present ; but by ascending 
to a higher level of country, a sufficiency of proper 
trees might be cut down, and conveyed by the river, 
to supersede the necessity of depending on importa- 
tion. 

Though situated almost under a vertical sun, the Climate 
country is more healthy than any of the islands, 
which probably arises from the greater equality of 
tlie temperature. The constant regularity of the 
trade-winds during, the day, and of,^he land breezes 
which succeed them in the ev^^Lidjj;i |Bi!tted to the 
invariable length of the nights, with their refreshing 
dews, renders the lieat far from excessive ; and Eu- 
ropeans find it less oppressive than even in Birba- 
does, which is accounted the most temperate m all 
the tropica] islands. 

The only division of seasons known iii'the wet and 
the dry, each of which occurs twice in the year, and 
continues about three months. In the month of 
May the showers begin, and gradually increase until 
the month of "June, when the rains become incessant, 
frequently accompanied with most violent thun- 
der. Id the beginning of July the rain gradually di- 
minishes, and entirely ceases by tlie commencement 
of August. The same course is observed as the sun 
approwbes the tropic of Capricorn, but the rains are 
of sliorter duration, and of less force, than when the 
sun advances towards the tropic of Cancer, and are 
seldom attended with any thunder. From the pecu- 
liar character of the seasons, the operations of agri- 
culture proceed with equal steps, and each half 
of the year is alike favourable for planting and har- 
vesting the produce. 

The soil in this colony is perhaos equal in ferti- soii. 
lity t6 any in the world. It has a blue marly appear- 
ance, mixed in part with the rhehains of sea-shells ; 
and has been transported as manure for the lands in 
Baibadoes, which had been previously exhausted. 

It has been known to produce thirty crops of rattoon 

S nes in succession, without replanting, whereas in 
e islands they seldom calculate on more than two. 

The cultivators have had recourse to various expe- 
dients for diminishing the excessive tichne^s of the 
soil; This is BomeUmes effected by cropping it for 
two or three years with plantains, and afterwards 
wilii sugar cauas ; but the first, second, and some- 
tilnes eveh the third crop of canes are so luxuriant, 
as to be unfit to make sugar, and are therefore u^d 
only for rum. 

The whole of the cultivated land, extending 
about f>‘om the sea-shore inwards, it 

flat and vHIfl,' without a single hill, and so loi^:* 
that during the baavier rainy season, it * fre- 
quently covered with water to the depth of twa 
3 Y 






o{|aj, a of twelve orfoar- 

in ttepcb, and is perhaps tiaose^iT the 
wl^ioh wet have already noticed. 

Plantations* this low situatiQa of the groundi the plant* 

etp fe»ve been cbmpelJed, In bringing the (^d into 
cultivation, to eumj^tkd it on two sides wi^ deef) 

f fkes, to convey tfiw water to the river, and to con- 
ract sluices, wbidi resist the tides, and prevent the 
sea water from floodiiig thek lands, 
trendies which convey the backwdttea^m the 
pbintations. each estate Is intersected widi smalier 
trenches, by means Of which, in small flut-bottomed 
boats, the Vbole conveyance of the produce, from 
one part of the estate tp another, is effected. The 
canes are thus carried ii*om the . ndd to the sugar 
mill and tlie still 4u3u^ ; which much dinimishes the 
hdiouf of horses ai>d mules. The plantatious are di- 
vided into beds of thirty -two feet in breadth. Be- 
tween each' HiiCIo is a Small trench or ditch, dug 
two feet three feet in depth; tlie 

mould which'^ removed in' forming ^se ditehes is 
thrown on the beds, which are thus rs^d above tlie 
notu^ level of the surface. Qn these the 
cottra-trees are planted in rows at six feet distance, 
m the richeit soil, and where it is supposed to be 
less rich at a Somewhat greater distance. The cof- 
fee trees are. planted In rows from nine to twelve 
feet asunder, < and, as they will only floarish under 
Ae shade, the hftCrmediate spaces are filled either 
fa|y pbintaip trees, or the Adis mmorlel, which grows 
to the hcSgld of twelve or femrteen fret. 

Ksgro Ps- The cntelyalion of this^a^dement requires the up- 
puUtion.^ plication of d' considuriible portion of manual labour, 
and its future increase, potlpitbsuuiding thefeit^Uy 
of its soil, must depend on die quantity of Jai^r 
that can be applied to it. Tb» keeping op i!he em- 
tt^iOkvenU wtiich prevent ’ the backwater from over- 
gpndug ^ estates, is a great ^dnd constant labour, 
0ii4 eradicating we^ds, which grow as luxurU 
am)y as any ptber crop, requires no inconsidel^e 
Ottentibo exertion. Although ^ the colony con- 
tainf nearly 62,000 negro slaves, yet they 
from natural causes, for son^ time diminish eVery 
year ; whatever pra|iislofi may be made for their sub- 
sisteneo, or whatever aileviodon Jirny be to 

their toil. It is Svell known, that, frim Obvbnis 
causes, as long the dave ttade ooatinofBd, a frr 
greater proportion of males than of females was 
unported^ Wi^qut atolerable equali^ bOtwoed' tl|i 
sexes, it is net ^sslhle tfegt p^^ation dioidd;^- 
drCase; but whan the ^unmer of males very fa^.a^- 
d^ds that of the ieiioalcs, it most necessariljr i|U- 
mjmish tiR this equs^ly is reached. Wc cannot .eX- 
l^y ascertain what are the relidii^ numbers ' Of 
1^0 two sexes , in Demlu^ ; but it Cercaip Iwt 
males Ae &»ales ; accordi^ 'lib 

calcuktioi), lo proportion of fourtoqpe; 
"according to another, in, the proportion of 8v6 to 
two. Whatever^ tiia dii^i^ottion may be/ it .is 
dear, however, tha^ the increase of ngM^on mast 
S^nd on fha number of Tnmaies, w^6 

are now the greater mimbei^ ym diimaish vmh most 


rapidity, but whenever the .period shall arrive in Demerawi* 
wh^cli the females shall equal the males, or even 
somewhat, exceed them, the course of population 
may takel^n opposite direction, and begii^ to in- 
crease. This, however, supposes that there snaSl be a 
sufficieimy of fo^, that die labour be not excessive, 
and that the prmiscuous intercourse between the 
sexes be aboHshed, which, though almost a necessary 
consequence of the inequality of the sexes, is the 
bane of happimeas, and tends to increase thj^^evil of 
depopulation. 

if this view be correct, we must, for a period of year^, 
look to a gradual diminution of the labour at uveseiit 
applied to the soil. When the sexes shall reach 
oeoriy equal numbers, we may calculate that the 
planters will have been taught, by the gradual de-^ 
crease of their labourers, the value of their strength 
and lives ; they will, therefore, for their own interest, 
apportion both their labour ainl their subhistence, 
such a manner as sholl most eifectually promote 
their happiness, and consequently their increase. 

It is only from the increase of the negro popular 
tion, and fn^mits increase in the way we have pointeil 
out, that any hopes can bo enteitaincd of the exten- 
sion of cultivation in these j^ovinccs. The labour of 
the fields cannot be endured by the whiles ; the at- 
tempts to cultrvate by Clunesehavc hitherto failed; and 
no new attempts of the kind seem likely to be made. 

The aboriginal inhabitants, whether Cai'ibs or Aboriginal 
Arrowauks, have no disposition to ra|xmr. They arc inhabitants- 
of feeble frame aud indolent disposition, and ob- 
taining the means of bare subsistence with Ihtlo 
effort, no inducements are likely to lead them from 
their accustomed roving independent life, to those 
settled and quiet habits which cultivation requires. 

The present utility of the Indians to the colony, 
arises principally from the aversibn and even hatred 
which subsists between the Indian and negro races. 

This converts them into useful allies, wheiiev^.^an 
insurrection of the negroes is contemplated or cBui- 
menccd,'and prevents the desertion of the latter, 
from the knowledge that, if they escape into the 
woods, they ca)[i scarcely avoid bqlng captured by 
the roVinj; IndiiUis, and conducted back to receive 
from tbhCr masters the assigned punishment. The 
ladiip' tribes, bordering on this colony, have been 
often described; we shall, therefore, only say of 
them, that their numbers are small, and gradually di- 
minishing, and tlkat when they visit the Europeans 
on the coast, they appoa^^ild and gentle towards 
them ; but discover, by every significant symptom, 
their hatred and dis^in of the negrm, wfth whom 
nothitig (^ induce' them to associm, except the 
Bpirituoi^ liquors, to tlie love of micli 
theyVi^^adcUcIt^, with idl the characiterjlstic greedi-^ 
ness ooamon adf^ng savages. 

. ,.Tfae government of the colony has not^ been in- 
tb^lhat important branch of internal policy 
rihlch regards roads, bridges, embankments, and 
scwOlrs ifbr dlrOining. The roads are kept hi excel- 
lent crder« dbd by the help^Hf a sewer tax, the other 
rural pilblic woriu ora maintaiped eti % respectable 
and beneficial feocing. 

By the terns of the capitulation, the Dqtfj^Nllolo- 
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Demeranu nial Iftws govern in tWe seftlemetA* At first the 
Dutch proprietors were tl)6 osost coosiderabJe, and 
consequently it waa but' ttght that tl^ fiihould be 
ruled Jsy laws, witit whose forciig. and principles they 
were familiarly aequainted. the OTitish proprie- 
tors have increas^, and now fkt outnumber the 
Dutch, the same laws have been continued, They 
are so interwoven with all the institutions and habits 
of the colonists, and the security of the property so 
much depend upon them, tfiat no considerable alter- 
ation could be made without rendering the right to 
much of Uie'^opcrty unsettled ; therefore, it is pro- 
bable they will continue unchanged; especially as It 
is allowed by all the colonists, that, when honestly 
and skilfully administered, the Mws of Molland^are 
well calculated for the circumstances of the country. 
When the colony fii>t came into possession of the 
Btiiidh, the proceedings in the courts of law were 
all carried on in the Dutch language; and this 
created suspicion in the British inhabftants, whether 
well or ill found, d, that no justice could be obtained 
in the courts between a British and a Dutch party. 
Since the colony has become [permanently attached 
to the British government, the English language has 
been ordered to be used in all law proceedings, 
and by the advocates; and, though this has produced 
the whimsical exhibition of Dutch lawyers studying 
the English language, and English lawyers studykig 
Dutch law. y^ the practice has succeeded so far as 
to reconcile inhabitants to the systeoiy and to 
give them c<!)hfidence in its purity. 

A practice rather than a law, for it seems to have 
grown up in the colony, and become established with- 
out any express enactment, deserves to be noticed 
on account of its importance to European capitalists 
who may be tempted to invest money on colonial se- 
curities. No man can grant a mortgage oh bis landed 
property until he has advertised in the Colonial Ga^ 
ceMf his intention to do so. When it is so advertised, 
any one of his simple contract creditors may eSbetu- 
ally stop I he mortgage till his debt is satisfied. The 
reason of this rule Is, that a West India proprietor 
may not be enabled to go to Europe, — diBB^ate his 
property there by a mortgage, --secure tbj^ who 
have supplied him with the means of sopj^rtin^ his 
extravagance, and thus defraud those wflO, during 
his absence, have supplied his estate with tite neces- 
aaries which were indispensable for it:; cui^ation. 
As far as this rule tends^ secure the West Indian 
creditor, it ought not to Da conipjained of, nor per- 
haps has the European capitalist, who lends his 
money os a colonial security, without dleai^tv under- 
Btaiiling the laws or rules Bie ookMiy m which 
the' security existB, any gr^t reason to cen^lain. 
iFt has, however, frequonw ^occiirredj 
gages upon estates in the. I>u|ch colonies have been 
negociated in England^ Jiie hsoney adyanced, and 
the security supposed to bo perfectedi when b tim- 
ber of creditors within the c^ny, with simple con- 
tract debts, have app^ed, whose clahns were equal 
there to these, of the mortxage. TUeBc must be 
satisfied before his •security'^n be valid, ^0^ ^ 
forii^ieses, they must be odmitusd with him tk edn- 
euit^H^editors. 

'W|p|bveidbr of Demerara is maintained by a 


salary drawn from The hsteriud^ gove 

ment la supported by the inhabitanl^ 

Besjkles that for kee^fjyibe sewers and dikes .in' re- 
pair^ which is before notveed, an imnual tax o{^ about 
56. Htetlitkg on each slave is levied. The accdi^ 
are kept in Dutch money, and exchanged in tlw 
Europe traasections, into Sterling at very variable 
mes of exchange. A quantitjp of silver, colonial 
money, has been coined in England for the use of 
the province, which forms the current mooejlr. in ifll 
small n^pociations. The value of the pieces are 
about wk&dtbeyarefound highly convenient in the 
exchanges of property witliin the colony. 

The free inhabitants of the colony, including 
whites, mulatloes, and blacks, scarcely exceed SOOQ, 
or not more than one in twenty to the number of 
slaves.; a greater disproportion than exists in our co- 
lonial islands. The greater part of U&ese are in 6ta- 
broek, the capital, which is the seat of government, 
and the head-quartbrs of the arm^^d force. It is a 
small town, defended by a fort of all 

kinds are about 5000. The eustondwise is here, 
the fees of which, with all tlm Care ^ the commis- 
aiotiers who lately went firom England to reghlate r 
them, are still enormous. 1 

As no part of this colony has been explored with 
much attedioQ beyond the limits of the cultivation ^ 

of sugar, cofibe, and cotton, we know little of the 
mineral history oftfae country. Above the cataracts, 
there is abundance of red and white agates, winch 
remain umouebed by the nCtives, from superatitious 
foars, which represent' them as dedicated solely to 
the service of some magical invocatioii; practised by 
theirpriests. There are likewise a variety of stones, 
which appear to contain valuable ores, and probably 
gold and silver may be hereafter discovered. It is 
peisiblo that the stories willected by Sir Waker 
Raleigh from the cohctirreeft reports of various na- 
tives, though greaBy exaggerated, may not have 
been aHogether withiut foundation. We are, how- 
ever, very ignorant on this subject, and there is no 
immediate prospect of our ignorance being removed. 

The cocao, coffee, plantain, banana, and cocoa 
trees have been eo often described, that any extend- 
ed notice of them would be unnecessary. The trees 

S liar to this country deserve shortly to be re- 
ed.' The pigeon or Angola pea tree is a branchy 
aiHr^b, about nine feet high, covered with smooth, 
long, narrow'pointed leaves. Its flowers are of the 
papilionaceous kind, and are succeeded by numer- 
^oai node, of almsset colour, sliaped like those of the 
Eugligh pea, but rather, more fiat. Tbe» are di- ^ 
vhlt3 bito four or five cells, containing the peas, 
wlifob, though somewhat astringent, are agreeable 
wd'hutritious. The ArnoUa dr Xoucou tree is usu- 
in height, with long narrow 
alteniato order, the middle and trans- 
verse vfos^ which ere of a recolour. The flowers 
ar| pentapetaious, ai^'oF a bluish yellow colour. 

PrdBk' the middle oi the petals rises a style contain- 
ipif the eoforyp of the which incloses that con- 
wuhg III seeds. Ttoe, when ripe, are covq^ 

%itll a '^^Immtiful pulp. The seeds nm- 

cofit^ in the jutbe. of lemons, in which the 
gum of the manna tree has been dissolve^ yields 
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edebrated^ ptgmnt wit|i which the aativet de« 
eorate their Tkm^k^ttable nmi plant is 

about four feet bi^b ; it pr^^ces a pod whose eavi- 
tiee m Hied with smalt oval seeds of a dark brown 
ai|loer. These>diffu8e the smell of musk, and are re- 
Iwie with an oil used as a speciiic for the bite of 
the venomous snakes, and for that purpose taken 
internally, as well as applied externally to the wouikI- 
td part. The ^ilk cotton tfts is about 100 feet in 
height, and twelve feet in oifcumference ; its trunk 
continues undivided to seventy or eighty feet from 
the ground. Within a pod of a conical foHn, about 
Ibur inches in length, is contained a short fine silky 
filament, the crops of which are triennial. The 
trunks of the trees. hollowe4:l)y Are, furnish canoes 
to the Indians, frequently of seventy or eighty feet 
in length. Gum Anime is the product of a tree for- 
ty feet high, with few leaves, and those near the 
top ; they are small, a dark green, and oval. From 
incisions made in this tree, a whitish resinous gum 
exudes, wi|[b a gtateful smeU and pleasant taste. It 
is used by the tuuivtes as a remedy for pains in the 
stomach, rheumatism, and heada^es, and in £u« 
rope for varnishing carriages. Troolies are perhaps 
the largest leaves that have been hitherto noticed. 
Each leaf is supported by a single stem, arising im- 
mediately fVom the root, which runs through die 
whole length of it. These stems are very strong, 
are about three inches in circumference at the root, 
and gradually taper to the termination of the 
leaf. The fitves are strong, and closely tHMinected 
from one end to the oilier, without any sections or 
divisions. Ten or twelve of these leaves usually 
grow in one cluster. They are commonly from 
^ twenty to thirty feet in length. The flowers are 
clusters of a yellowish white, ^ and produce a great 
number of large globulltV nuts, covered with a thick 
hard black shell, through wliich there is a hole to 
the kernel. It resembles a hand grenade in weight, 
stae, and hardness. As the hlaves of this singular 
plant win last many years, tliey are used for the co- 
vering of the houses, and are found to be a protec- 
tion against the most violent rain. 

The animals of Demerarn most common are those 
wha6e original races were imported from the ancient 
continent ; horses, asses, cows, shei^, and bogs. 
These scarcely vary .from the same afibnals ih Eu- 
rope, except that the sheep, as in all the trepieid 
countries, have their wool converted into hair. 

The native goat of Guyana is of a much smallw 
size than the goat of Europe ; iu hair is simSar, U0 
horns slender and incurvated downwards, andj(t|i 
more prolific than the European breed, usually pro- 
ducing from three to five kids at each birth.. There 
are two kinds of dder, one of the same size as those 
of Europe, the other about one-third 
on the meadows, and approach very osar to tte 
plantattons, but, being. yrerf> active and fleet, can 
witfi difficulty be cMght, haless they get into the 
rivers, when tb^ are easi^ taken by the Indidnsk 
The two kinds of wild the pecary and die 
warre, are very abundant; ’ ihefoiaier h^ihg on its 
back a gland wbieh was fbptiferiy mbtiilim for its 
aavel, which secretes a milky liquid of a nmsk-like 
smell, igid which, unless remove the instant it is 


taken, communicates its flavour to the whole carcass, Demeiorii 
rend^iog it disgusting to European palates, . 

The mqpkeys of all kinds are very numerous, „hire! ” 
from the ouran outang, the largest, to the sacca win- 
kee, which does not exceed, exclusive of its tail, six 
inches in length ; its tail is about nine inches long. 

The tigers, which are neither so strong nor so fierce 
as those of Africa, frequently make incursions on 
the plantations, and carry away hogs, sheep, and 
other domesticated animals, and sometimes have at- 
tacked, and even destroyed men. 

The diseases to wliich the inhabitants are subject 
differ but little from those ' experienced in other tro- 
pical countries ; but the leprosy is much more fre- 
quent, and more violent, than it is known to be in 
any other situation. It is supposed to be highly in- 
fectious, and those afflicted with it are carefully se- 
questered from society in remote situations in the 
forests. The yellow fever, though it has sometimes 
visited Demerara, has been less extended and less 
fatal than in the more northern part of America, 
whether insular or continental. 

Natural History of Guiana, London, l769.-^lh)- 
Hngbroke’s Voyage to Demerary, 1807. — Stedmau’s 
Surinam^ \B0ir*— Parliamentary Papers. — Various 
Manuscripts. (w. w.) 

DENlllGHSHlIlE, a county of North Wales, nenbigh. 
This district, which in Welsh is called Sir Dinbech, ‘'Ijiii*. 
was, in the time of the Romans, included in that 
part of Cambria occupied by the Ordovices ; and 
formed a portion of Venedotia, one of the minor 
partitions of Britannia Secunda. 

The figure of Denbighshire is very irregular ; con - Extent and 
tinually varying in length and breadth. Its length Uoundurics. 
from north-west to south-east is about 48 miles, and 
its greatest breadth SO miles, but in some parts it 
is not more than eight miles. It is 170 miles in cir- 
cumference; and is computed to contain 731 square 
miles. On the nortli it is bounded by the Irish sea; 
on tlie north-east it is separated from Flintshire 
by the river Dee ; on the south-east by Shropshire ; 
on the south by Montgomeryshire and Merioneth- 
shire ; and on the west it is separated from Caer- 
narvonshire by the river Con^vy. 

This county is divided into six hundreds, — Is- Divibioiis^ 
dula% Isaled, Kathin, Yale, Bromfield, and Chirk. 

It includes one borough ; six market towns, viz. 

Denbigh, Ruthin, Wrexham, Holt, Llangollen, and 
Llanruost ; and consists o|! fifty-seven parishes. It 
it included in the Chester circuit; and, with re- 
spect to ecclesiastical jurisdiction, it is under the 
Archbishop ef Canterbury, partly in the diocese of 
Bangor, and partly in that of St Asaph ; the deai^ry 
of Dtiffi^ Ciwyd being in the former see. It re- 
turns two members to ^liament, one for the coun- 
ty and another for the towns of Denbigh, Ruthin, 
and Tbe borough of Denbigh afibrds the title 

of Earl to the noble family of Fielding ; and that of 
Yelverton derive their title of Baron from Ruthin. 

The surface of the coui^ is much diversified ; Soil and sun 
aibrdxag a great variety of^encry. The western 
parti are rather mountainous, r.boundihg with bills, 
uped^'Wldch are small lakes. The northern Mrts 
have the same character, excepting that trac^v^ch 
stretches from Abergeley along the CQi|i^|iich 
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graStkally ilopes intb the extensive plain of Mom 
^ Kh}^au. The celebrated Vale of Cliryd is a fine 
' scene;^ The land spreads on each side (ff a river of 
the same name, from its source unto the sea ; a dis- 
tance of more than twenty miles, and from five to 
seven in breadth. The mountains, which rise on 
each side, with their brown and barren sumnaits, 
form a fine contrast with the verdant meads and lux- 
uriant fields, which gratify the sight as far as the eye 
can see. Towns, villages, and seats, thickly studded 
over its surface, tend still more to enliven the scene, 
and beautify this charming vale. The land includ- 
ed between the Alun and the Dee is fertile, plea- 
sant, and highly productive. The central parts of 
th(' hundred of Isaled consists of bleak and btfren 
hills, and the southern comprises a large tract of 
land, devoid of wood, and productive of peat only, 
which, principally, affords the fuel of the inhabitants. 
Yale is a mountainous region, chiefly covered with 
heath, forming an excellent cover for grouse. Brom- 
field^ the most important part of this county, in po- 
pulation and wealth, though sharing in the moun- 
tainous character of the rest, furnishes a great por- 
tion of rich larid. 

The irregularities of the surface and the variety 
of the soils produce a considerable difference in the 
climate of Denbighshire. On the hills the air is 
sharp, being deprived of its softness in its passage 
over Snowden and its neighbouring hills. Still it is 
reckoned salubrious. The atmosphere in the vales 
is milder. Duffryn Ciwyd, being open to the sea, 
and defended by its mountain barriers, is proverbi- 
ally celebrated for its salubrity. The inhabitants of 
this district are remarkable for their bright com- 
plexion, cheerful countenances, and sound constitu- 
tions, — a display of vivacity in youth, and a vigour 
in age, not possessed in less favoured situations; 
longevity, therefore, ceases to be remarkable, be- 
cause it is here a common occurrence. , 

The principal rivers of this county are the Ciwyd, 
the Conwy, and the Dee, neither of which are navi- 
gable in diiose portions which pass through Denbigh- 
shire. The lesser are Ceriog, rising on the western 
side, and forming a junction with the Dee, near 
Chirk Castle ; the Alun, commencing from Idande- 
gla, and after a most circuitous route falling into the 
Dpc,* a little below the town of Holt. 

Tlie Ellesmere Canal passes through the southern 
part of the county ; but there is a great difficulty in 
obtaining a sufficient supply. of water to keep it na- 
vigable. . 

Rich veins of iron and lead ore, and coal, have 
bectn found in divers places ; and mines of these sub- 
stances have been, opened in several districts^. Slate 
of a durable quality is worked in the soutbera parts, 
and meets with a great demand. Limestooe is abun- 
dant; and freestone and other silicious substances 
are o^ained in various parts. 

In agricultural improvements, few counties sdr* 
pass Denbighshire. encouragement given for 
the amelioration of IKh soil, by the establishment 
of two Agricultural* Societiesi one in the Vale of 
Ciwyd, and another in the neighbourhood cf Wrex- 
ham; together with the co-operating effects pro- 
duceii^by Sir^f Watkin Williams Wynne’s show of 


cattle aiad sheep, with ^ distribution of prizes ep ; Penbigh- . 
the occasion, aoobaiJ^;|^d at his scat, Wynnstagri 
is very visible in the^^^nty. It is stated to con* 
tain 410,000 acres, of which 160^000 is atidiLe Iwd, 
and 250,000 is pasturage. The roads also, which 
used to be very bad, have been much improved 
during the last few years. 

The native horses arc of a small size, but exceed- 
ingly hardy. The cows are generally of the black 
kind, low in stature, and yielding milk of an excel- 
lent quality. The sheep arc the light horned sort, 
producing wool well adapted for the manufactures 
of the country. The goat, superior in size, and in 
the length and fineness of its hair, to most other 
countries, is found here in its ferine and domestical- ’ 

ed state. In an agricultural point of view, the chief 
products are cattle, corn, and cheese. Ihc latter 
IS in some parts not inferior to the best Cheshire. 

Its manufactures chiefly consist of coarse cloth, Manuf.iCT 
made in the parish of Glynn; of flannels, wrought 
out of the country wool ; of cotton twist, and Angola 
hose, in the town of Denbigh ; of a small quantity of 
iron ; and of a few harps at Llanrwst. 

Among, the customs peculiar to this county, in Manners 
common with other parts of Wales, are those per- Customs, 
taining. to marriages and burials. Their weddings 
are thus conducted ; When the marriage is agreed to 
be celebrated, a bidder^ that. is, one whose charge is 
to bid or invite the guests is appointed. He must be 
a person of respectable character, and as well gifted 
with eloquence and address as can be procured ; as 
on his abilities the number of guests chiefly depends. 

He is to be sufficiently skilled in pedigrees, and fa- 
mily anecdotes, in order to be able to introduce 
compliments derived from these sources. The pur- 
port of his bidding, is to request the attendance of 
the friends of the young c^ple, and their benevo- 
lent presents, in order to enable the new married 
pair to begin life with comfort and prosperity. These 
contributions are some article of furniture, or money ; 
and are regularly repaid, by gifts of a similar kind, 
on a like occasion. By this custom, a deserving 
young couple of the lower class are sometimes set 
up in a state of comparative wealth. 

Previous to a funeral, it is customary, when tlie 
corpse is brought out of the house and laid upon a 
bier, for the next of kin to distribute bread, cheese, 
and beer over the coffin, to some poor persons of the 
same sex, and nearly of the same age as the de- 
ceased. This done, all kneel down, and the minister 
repeats the Lord’s Prayer. At every cross way they 
stop, and the same ceremony is repeated, till they ar* 
rive at the place of interment. The funerals are ge- 
nerally attended by immense crowds of people of 
both^ sexes. All the graves ore planted with the 
choloest evergreens and flowers, so that a church - 
yi^ luis all the appearance of a beautiful and well- 
managed flower-ga^en» 

The peasantry of this county arc firm believers in 
FaMes, a diminutive race, clad in green, who hold 
tbeir merry dances inviribly by moonlight ; footing 
to lyric QM^ures on the verdant turf of their moun- 
tains, leav^ their marks, in darkened circles, to the 
admiration of the beholders. Allied to this race are 
the Knockers^ a species of aerial beings, who, the 
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annew «nri air^ undw wound, and by their 

aoises, pointing oilit to the piece where 

a ridi of ore lies hid! ^ coipae candle, a 
proceeding from the dwelling of a person who 
|ii shortly to die, to the dnirch where he is to be 
"hdrSed'; witchcraft, and the second-sight, are also ar- 
ticles of the Hrra beJicf* of the lower class. 

Antiquities. ]>eiib.igli6hire contains severai remains, of ancient 
castles ; that near tlie county town has been com- 
pared, with respect to Us^ftitUfttibn, to Stirling. It 
IS placed on the sunnnit of a1(^y hUl, assuming at a 
distance a most imposing appearance. From its pre- 
sent remains, it appears to have been a superb struc- 
ture ; and from the strength pf its position invulnera- 
ble, but to heavy artillery, ai^ irreducible, except 
in cases of treachery or famine. It U supposed to be 
of British foundation. The castle of Ruthin is built 
of red stone ; and was erected in the time of Edward 
I. It stood on the side of a hill, fronting the vale to 
the west. The remains of this once proud pile con- 
sist of a few fragiuep^ df towers and fallen walls, re- 
duced nearly to tlie^ foundations ; and the area, at 
present, comprises a Meadow, fives-court, and bowl- 
ing-green. Ihere are also the remains of a castle at 
Chirk, on the line of Ofia*8 dike ; another at licit, 
built by Earl Warren, in the reign of Edward I. 
whose remains are now little attractive* 

Its ecclesiastical antiquities consist of the remains 
of St Hiliary's Chapel, founded in 1579, by Dud- 
ley Earl of Leicester, and a priory of Carmelites, or 
White Friars, in the town of Denbigh. Llan Eqwert 
Abbey, a p^turesque object, was a house of 
Cistertians iound^ in ]£00; generally known by 
tlie name of Valle Cruets. Wrexham Church, for- 
merly collegiate, the glory not only of the county, 
but ranked among the wtmdersof Wales, was erected 
about the year 1472; but the tower does not appear 
to ha/re been finished till 1506. It exhibits a spe- 
cimen of the chaste proportions and moderate deco- 
llations of Henry V1 I.*b time. 

AmpPg the modern buildings Wynnstay Hall, the 
immutable mansion of Sir W. W. Wynne ; and Chirk 
Castle, the seat of the Mon. Mr West, deserve par- 
ticular notice. 

jropulstion. 'Hie impuUtion of Denbigbshirct, according to the 
difl^nt returns, is as follows in the year 1700, it 
amounted to 39,700 ; in 1750, to 46,^; in 1801, 
to 68,400 ; and in 18 1 1, to 66,400, inhabiting 18,000 
houies. ^ . (y. y.) 

DENIKA (Charles John Maria), an eminent 
Italian writer, was born at Revel, in the principalUy^ 
of^lHedmont, in Ac year 1781. ^ Having studied at 
Satuazo, be was about to enter into the order of the 
(if»^ Aunstitias^ at Ceva, at the age of fifteen, 
one CH his: uncles appointed him to a benefice. 
]9e the ecclesiastical habit, aud 

remained two y^rs at Saluaso, when '^nt a lit- 
tle diyinii^^ and acquired g knowledge ^ me French 
language, Arcmgh the memum of a Swiss officer. In 
1748 , be^taiiiiro an exhj|^^ which enabled him 
to proseiRMte his siuij^ $X the prbvincid college in 
the University of Turin. Son^ time al^hvards be 
took orders, and in 17^8 wa|ip|^nted iWeosor of 
Humanity at PigneroK In consequence, however, 
of a quarrel with the Jesuits, he was obliged to quit 
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Ptgnerol and the royal schools, and was sent to the Deiiias. 
schools of an inferior order. In 1756, on taking his 
degree uf Doctor in Theology nt the Palatine 
Schools of Milan, he printed his first work ; a llieo- 
logical Tract. After this he was restored to the 
Koyal Schools, and wa^ appointed extraordinary 
Professor of Humanity and Rhetoric at the Supe- 
rior College of Turin. Six montiis afterguards he had 
the offer of the situation of an ordinary Protessor at 
Chamberry, which be rtfused. About this time he 
projected, but did not execute, a work on the lite- 
rary history of Piedmont. His discourse On the w- 
cisftUudes oj Literalure^ which was primed in 1760 , 
attracted a considerable degree of attention, and 
drew upon him the vengeance of Voltaire, who at- 
tacked him in his Homme aux guarmUe ecus, pub* 
lished in 1767. The publication of the first volume 
of his great work, On the Revolutions of Italy^ 
obtained for him the Professorship of Rhetoric 
in the Superior College of Turin ; and twelve 
months ul'terwurds, on the publication of the se- 
cond volume, he was preferred to the chair of 
Italian Eloquence, and of the Greek language 
at the University. Ihe third volume, whicii wus 
published in 1771, ^as still more favourably re- 
ceived than the preceding; while, at the same time, 
it tended to augment the number, and to increase 
the virulence of his enemies. The misfortune, how- 
ever, which he now experienced, wa|i partly occa- 
sioned by his own indiscretiim. A manuscript, con- 
taining some obnoxious opinions, wluch lie had en- 
trusted to Cambktgi at Florence, having been pub- 
lished by authority of tlie Tuscan Censors, but with- 
out that of the Censors of Turin, Denina was pro- 
nounced to be guilty of an infraction of' the Pied- 
montese laws, and punished with great severity. His 
book was suppressed, and he was compelled to pay 
the costs. He was then banished to Vercelli, and 
afterwards received orders to retire to his naRye 
province. Denina^s friend, the Abbot Costa D'ArJg- 
nan, undertook his defence, and procured the resto- 
ration of a part of hts annual pensions, with permis- 
sion to return to Turin. 

In 1782 he repaired to Berlin, having, before his 
departure, received the honorary title of Librarian 
to Ae King of Sardinia. On his arrival at Berlin, 
Frederick 11. appointed him a member of the Royal 
Academy ; but he never became a favourite of that 
prifico. He continued to reside in Germany for 
many years, where be occupied himself with literaiy 
pursuits, and published a variety of works. Being 
at Mentz, in 1804, he was noticed by Napoleon Buo- 
napartei wbO| m Ae month of October of that year, 
appoint^ him his Librarian. Denina aacordmgly 
went to Furist where he continued to reside until his 
deaA, on ^ 8th of December 1818. 

Denkia is esteemed one of Ae most distinguished 
of Ae later Italian authora. The work upon which 
his reputation is principally founded is his History 
gf the. Rsvid^Uions of which an improved 

editipQ was published at TWh in 1782, in five vo- 
lttiD 4 |^ 4 to. ,Ia Ais work the ikets are related with 
aecuraeVt and the narrative exhibits considerable 
talents for history. Some able critics in the Italian 
language have remarked, that Aere is a great^liffer- 
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Duniiia. ^ncc betv^een the style of this work} and tliat of the 
other writings of the same author ; And Denimt ac- 
knowledged} that he had submitted his history to the 
review of his friend the Abbot Costa d*Arignan (af- 
terwards Cardinal and Archbisho;) of Turin), who 
made a good many judicious corrections. 

. The following is a list of his otiicr works. De 
Studio TheologicB el mrma JidcU 1758, 8vo. Discor- 
so aopra k vicende delta Ulteratura^ 1760, 12ino, 
which was reprinted, with additions, at Glasgow, in 
1763 , and has since gone through several editions. 
Lettera di V. Daniel Caro (the anagram of Carlo 
Dcnina), sopra it doverede finish i ev an gelid di pre- 
dicare coUe islruzionit e coW titempio I'osservanta del 
le leggi chili, e spccialmente in nguHrdo ngl' imposti, 
Lucca, 17fi5ii 8 VO. Saggio sopra la Ictferalura Unii- 
anOf con alcuni altri opuscoti, Lucca, 176'^. 'i'his 
work is a supplement to the first edition of his Revo- 
hitions of Literature- Dellt Lodi di Carlo Emma- 
nuele III, re di Sardegna, 1771i 4to and Svo, Pa- 
negtrico primo alia Macsta di Vittorio Amedeo III, 
Turin, 1773, 4to and 8vo. Panegirico htcondo alia 
Maesla di Vittorio Amedeo III, 1775, 4to and 8vo, 
with notes. In 1777 . lie composed a third panegy- 
ric on the same prince. Bildiopea, 0 Parte di compor 
libri, Turin, 1 776 , 8vo. DeW impiego delle personc, 
Florence, 1777 This was the work which gave so 
much offence, and occasioned the persecution of the 
author. It was reprinted at Turin, 1803, in vols. 
small 8vo. Htturia politica e leUerana della Grech, 
Turin, 1781-82, 4 vols. vSvo. Reprinted at V’enice, 
1783. Elogio storico di Mcrcurino di Gattinarn, 
Turin, 1782, 8vo. Elogio del Cardinal Gitnla Hi 
chieri, 1782, 8vo. Discoars ati Rot de Frus.^c dur 
les progresdes arts, 178 i', 12010. Viaggio Uermani- 
CO, primo quaderno delle lettere Hrandenhurghesi, 
'Berlin, 1785, 8vo. A second series of these letters 
aftei’wards appeared. La Slbilla Teutonica, Berlin, 
1786 Reprinted in the fourth volume of the Revo- 
Idtions of Literature. Repon^e d la question: Qiie 
doit on d P Espagne? Berlin, 1786. This tract was 
translated into Spanish, and was also printed at the 
end of the later editions of the' Vkende. Lettree Cri^ 
tiqjies, a supplement to the preceding, 1786, 8vo. 
Apolngie de Ficdcrk IL sur la preference qiie laRoi 
pariii donnrrh la Litterature Francaise, Dessau, 1787, 
8vo. Discours sur ks Progres de la Litterature dans 
le nord de PAHemagne, Berlin, 1788. ' Essai sur 
la Vie ct le liegne de Frederic If, Berlin, 1788, 8vo. 
La Pntssc Litieruire sous Frederic IL &c. Berlin, 
1790 - 91 , 3 vols. 8vo. This work maybe considered 
as a supplement to the life of Frederic. Guide Lit- 
teraire. 1 790*91 * 8vo. The Rmsiad; a poem, 1799- 
It was translated into French by M. Andr^, in 1809, 
under the title of Pierre le Grand Tk^ IHstory oj 
Piedmont, and of the other Stales qf'^ihe King oJ Sar- 
^nia ; translated into German by M. Frederic titrw, 
from the Italian manuscript of Denina, Berlin, 
1800-1806, S vols. 8vo. In this history, the narra- 
tive is brought down to the recovery of Turin, un- 
der the reign of Victoi^lP^adeus 11. Renoluzionidella 
Germania, Florence, 1804, 8 vols. 8vo. La Clef iies 
Langues, on Observations sur Porigine et la Formation 
de princip. Langues quon parle el qu'on ecrit en Eu- 
rope, Berlin, 1804, 3 vols. 8vo. Tableau llistorique, 
StatisHque, et Morale de la haute Italic, &c. Paris, 
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f 805j 8 VO. Essais sur les traces anneiennes du caructeve B*inina 

des ItalieHs moderneSfcSco, 1807 , 8 vo. Ducorso . 

istorico sopra Pofi^n^ iella gerarchia e de coucardati 
frn lapoaesta Ecaesiastioa e la Secolarc, 1808, Bvo. 

Thh work was afterwards sapprcbsed. In the Me- 
langes de Philosophie, d' Histoire, de Morale, et de 
Litterature, No. 49. there is a long and severe ar- 
ticle upon the Discofso Istorko, Istoria della 
Italia occidentale, 1809 , 6 vols, 8 vo. Besides these 
works Dc'nina wrote some other tracts, which were 
insert( 3 d [n various journals. 

There is a biographical account of Denina in die 
Magnzin Encyclopediqne for January 1814, by M. 

Barhier. See also the Biog, Universelle, (fi.) 

DENIS (Michael), a Uermun author of con- 
siderable eminence in poetry and general literature, 
was born on the 27th Scpiember I 729 at Scimrding, 
a Bavarian town on the Inn. He was educated by 
the Jesuits, and made such rapid progress • in the 
study of the sciences, that he was employed by the 
society in the instruction of youth, and as a preacher 
in several provinces of Austria. In the year 1769 
he was appointed one of the teachers of thc Thcresian 
Academy at Vienna, where he gave instructions 
in the belles leitres, and in literary history, and after- 
wards became keeper of the Garellian Library. In 
1779 Maria Theresa couieiTcd upon him the hono- 
rary title of councillor ; and upon the dissolution 
of the Theresian Academy, in 1784, the Empirur 
Joseph appointed him second keeper of the imperial 
library. In the year I 791 he became first Librarian-, 
and received the title ot Aulic Councillor. He died 
on the 29tb September ISOO, at the age of 7 I. 

Denis was among the first who promoted the study 
of the German language and lirerature, and contri- 
bured to the refinement of taste, in the Catholic 
portion of the empire. He translated the Poems of 
Osaian into German hexameters ; and wrote original 
piece's, both in Latin and Cierman. He was well 
versed in closaioul literature ; hut in his own compo- 
sitions he preferred the northern mythology, and 
professed to imitate the style of the ancient bards. 

The best of his poetical productions a^e to be found 
in the collection pubJishe<l under the title of Son<i^% 
of Sined the Bard ; in which he celebrates the great 
personages and events of his own times, in a hold 
tuetaphoricttl style, and a spirited flow of lyrical 
versification. 

We are indebted to Denis for .ceveral Important 
Contributions to the science of Bihiiography, gs will 
be seen from the following list of his principal works : 

Poetical Pictures of most of the MUitari/ Oc- 
currences in Europe since 1756. Vienna, 1760, Svo, 

Poetical Pictures, &;c. since 176 O. ibid. 1761- 

Poems of Ossian and Sined, 5 vols. 4to. Vienna, 

1784. (The translation ofOssian was first publiwshed 
ill’ 1768 i the Songs of Sined m 1772.) 

Carmina quaedam, Vienna, 17.94. 

Introduction to Bibliography and Literary History, 

Ibid. 1777 78, 4to. . 

Annalium Typographicorum, V, Cl. Mich, Mail- 
taire Suppltnnentum Adornavit Mich. Denis, &c. 

Ibid. 178ft 4to. 

The Curiosities if ihe Imperial Garellian Library 
at Vienna, Ibid. 1780, 4 to. 

Codices Manuscripti Theologici Bibliotkecae Pa- 
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laiinae VindohoneiuU Latini aliarumque Occidents 
_ H , Lintruantm, recensuit, dis^essii^ indicibus instruxii. 
M. Denis. Ibid. 1 7f).3*9.9, 2 vois. fol. 

The Hist on/ of Printing at Vienna^ from its com- 
mencement to the year 1560. Ibid. 1782, 4to* (Pub- 
lished Also in Latin.) 

The lAlcrau/ Jlenwins of Denis were published at 
Vienna, in 1801, by the Baron Von Retzer, in 410. 
See Jdrden’s Lexicon Deutscher Dichier u, Prosnis- 
icn, iiinl the liiog. Universe lie. (ii.) 

DENMARK, a kingdom in the north of Europe, 
which, though limited in extent, is an interesting 
object to the political philosopher, from the pacific 
and enlightened manner in which it has long been 
governed. It received a severe blow by the cession 
of Norway in 1814, Swedish Pomernnia (subse- 
jquently exchanged for Lauenburg and a sum of 
money) buing altogetlier an inadequate return for 
that ancient possession. However, Denmark exhi- 
bits in its present state a concentrated territory, 
possessing very conjsiderable means of increasing 
its resources, both by navigation and inland im- 
provement. Its continental part consists of a 
long tract of land, beginning in the neighbour** 
hood of Hamburg!], and stretching northward a- 
above four degrees of latitude (from 5.SJ® to beyond 
57J°) to the extreme point of Jutland ; Holstein form- 
ing the southern division, Sleswick the central, and 
Jutland, which is by much the largest, the northern. 
Adjacent to this mainland tract are the Islands, viz. 
Punen, of which the capital is Odensee, and the lar- 
ger island of Zealand, which contains Copenhagen. 
The smaller islands are Laaland, Falster, Moen, 
Laugeland, and Femcrn, along with others of still 
less importance. The islands, and the portion of 
continent just mentioned, form the integral part of 
Denmark, and contain, along with Sauenburg, a 
surface of about 22,000 square miles. The remote 
appendages of the monarchy are much more exten- 
sive though of infinitely less consequence, consisting 
of Iceland, the Faroe Isles, and part of Greenland; 
along with possessions in the East and West 
Indies. 

A^iprct, Cli surface of the Danish territory, particularly 

niiite, unil of the mainland, is in general level ; there are con- 
Products, scquently no rivers of magnitude, but a number of 
smaller streams. The climate is not unlike our own, 
partaking greatly of the characteristics of a northern 
region, indented by the sea. Tiie atmosphere is ofren 
thick and cloudy, but the extremes of cold, and still 
less those of heat, are seldom intense, or of long con- 
tinuance. The moisture of the air affords, us in Bri- 
tain, a freshness and richness of pasture, which is 
sought in vain in the interior and southern parts of 
Europe ; hence tlie superiority of their horses and 
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horned cattle, both of whith are much valued, and I3ffli rmrk. 
form a considerable article of export, particularly 
from Holstein : the annual export of horses exceeds 
15,000, the value L. 200,000. Butter and cheese 
are likewise abundant, and are exported in large 
quantities. Sheep were not improved with equal 
FHiccess, their wool being short and coarse; they 
have, howevtir, of late, been considerably ameliorat- 
ed by an intermixture with merinos.* The agricul- 
tural produce consists of oats, barley, beans, peas, 
and particularly of potatoes: wheat is raised, but 
not to a great extent. Hops, flax, and hemp, arc 
also objects of cultivation, but in inconsiderable 
quantities. Gardening is little practised, unless in 
the island of Amak, the grand store-house for kit- 
chen vegetables for the adjacent metropolis. Mad- 
der is good in quality, and considjEirable in quan- 
tity. 

The forests of Jutland, formerly so extensive, have 
now in a great measure disappeared ; hence the ne- 
cessity of importing timber lor building, and of re- 
sorting to turf for fuel. Of salt, a large quantity is 
made from brine springs, near OldesJoc ; but as this 
is the only salt work in the kingdom, a great im- 
portation of the article takes place annually. Of 
coals, very few veins have as yet been foiind- 

There has not been for some time back a com- ojmlatian 
plete enumeration of the inhabitants; judging from 
the returns of 1808 and 1811, we should put down 
tlie following ns approximate number^. 


Jutland, - - - 400,000 

Zealand (including Copenhagen), Funen, 

and tlie other Islands, - - 550,000 

Sleswick, ... - 300,000 

Holstein, • . . 350,000 

Iceland, ... 50,000 

Lauenburg, ... 35,000 

Faroe Islands, ... 5,300 

ScttJeuients in the East and West Indies, 
and in Africa, ... 100,000 


So that since the dismemberment of Norway (the 
population of which exceeded f)00,000), ihe Danish 
dominions do not contain above 1,800,000 inhabi- 
tants. 

The Danes are of middling stature and fair com- Naiion.ii 
plexion, habituated, more than the inhabitants of 
the South of Europe, to the use of animal food 
and spirituous liquors. The inhabitants of Hol- 
stein, and even of Sleswick, partake a good deal 
of the German character. Without going into 
any nice discrimination of manners, it may be re- 
marked in general terms, that the Danes have the 
habits of a people living in a northern latitude, 




* In the days of prejudice, even the privilege of breeding and fattening cattle was vested in the pro- 
prietors of land, or in public bodies, to the exclusion of the peasantry ; restrictiopsi^werc also imposed on 
the export of those of a certain age and quality. All these absurd limitations di^lijppeared in 1788. the 
year when the government declared tJiat the peasantry should be redeemed from Uieir degrading bon- 
dage. This measure, obvious as was its utility, was adopted in a way that implied only a gradual execution. 
For it was not until the end of the century tliat oil the inhabitants of Denmark were to be considered free,. 

y 
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pfnmaTle. and little acquainted, except in the capital, with 
the improvements of tlie more polished part of 
Europe. The peasantry, moreover, are but recently 
emancipated from a state of feudal subjection. On 
the other hand, the Danes possess the advantages re- 
sulting from the establishment of the Protestant re- 
ligion, and from a long exemption from the super- 
stition and idleness attendant on the Roman creed : 
speaking generally, improvement has made a visible 
progress among them during the last half century. 
(;ovcin The government of Denmark, like that of other 

fficnt. Gothic countries, was formerly far from despotic ; 

the succession to the crown was oven elective, until 
the revolution of IfiGO; a revolution in which mo- 
narchy was not only declared hereditary, but abso- 
lute, in the most unqualified sense of the word, it 
being inserted as a fundamental article, that any pre- 
rogative not conferred by the act then jmst, if found 
to be enjoyed by the king of any other country, was 
to he tacitly considered as vested in the king of Den- 
mark. This singular change is to be explained, not 
by supposing, on the part of the nation, an iiulifler- 
ence to liberty, hut by a resentment of the overbear- 
ing conduct of tile nobility, and a consciousness of 
the perpetual uncertainties of an elective govern- 
ment. Tiie court found it thus a matter of no great 
difficulty to unite the clergy and commons against 
the aristocracy ; and the power of the crown has 
since continued without any constitutional check. 
It is temjiered, however, in various w’ays by the in- 
fluence ol‘ the relormcd faith, the freedom of the 
press, ami the progicssivc improvement of the na- 
tion. 

In regard to law, there is as yet no general code 
for the kingdom at large; vSleswick and Holstein pie- 
serving their respective usages and institutions, while 
Jutlaiid and the island.s are governed by the code of 
Christiern V. .lutland is divided into four; the 
islands into three great bailiwicks, 
ni’.ciuk. Tile revenue of Denmark is between L. l,500/)00 
^a^\,rlnd iirul L. 000,000 sterling a-year ; of this about 
^ L. 1 JO, 000 arise from the dues at the Sound. The 

national debt, formerly very inconsiderable, has been 
increased by the emission of paper. Its amount, from 
the ducluating value of this currency, hardly admits 
of calculation, hut maybe put down at nearly teu 
millions sterJing. In regard to the army, the peace 
establishment of regulars was, by a late return, 
regiments, eunsistiiig of nearly as many thousand 
men. In 1801, before their maritime disasters, the 
Danish navy consisted of more than 20 sail of the 
line, fit for service, and well provided with stores ; 
the arrangements of the naval arsenal at Copenhagen 
being un object of general admiration. I3ut their 
foice is much reduced since 1801, and still more 
since 1807. The naval establishment in peace is cal- 
culati il for only 4000 men ; but as the number of 
sea-faring people in the kingdom is great, and nearly 
15,000 of them are registered for service, there is no 
difficulty in manning the royal shipping, 
i Hel The established reliffiou in Denniaik is the Luthe- 

ran, which was introaheed so early as 15bf), the 
church revenue beingMt that lime -eized and retain- 
ed by the crown. At present I- • nomination of the 
bishops is vested iii the king, and the number of these 
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dignitaries, since the cession of Norway, is only nine nMiinarU. 
of clergymen the number in .Jutland and the islands 
i.s 1 oO:J; ill Slesw ick and Holstein 517. The bishops 
in Denmark have no political character; they inspect 
the conduct of the subordinate clerg}^, and confer 
holy orders, doing, in short, most of what is done by 
llieir fellow dignitaries among us, except voting in 
the legislature. Complete toleration is now enjoyed 
in Denmark, and considerable pi’ogrcss has been 
made in dilVusing Christianity in Lajilaiid, Greenland, 
and the East Indies, by a missionary institution long 
established in Copenhagen. 

In regard to manufacture, the Danes have made uUt- 
no conspicuous progress, confining themselves to Mieir^^^’''^"- 
own supply in certain articles, and in others impoil- 
iiig from this country and (lennany. Linen is said 
to be imported to the value of half a million sterling: 
to make that manufacture flourish, it would be ne- 
cessary to produce more flax at home; the Height on 
so bulky an article adding materially to the price. 

Earthen- ware is made in many places, but the export 
of it is inconsiderable; the porcelain manufacture is 
carried on for account of the crown. The only con- 
siderable works in copper and bras.s are in Holstein ; 
the cannon foundery at hVidricliswwirk is very exten- 
sive; but of iron foundcries there arc only four in 
the kingdom. The number of paper-mills tlirough- 
out the country was, by a late return, only ; that 
of sugar refineries 4(i. The other branches of manu- 
facturing industry worth noticing are the tanning of 
leather, tiie knitting of stockings, the making of liats, 
and, among the peasantry, tlic practice ol‘ making 
their ow'n linen. 

Thu Danish government was formerly so unen- 
lightened, in regard to the principles of productive 
industry, as to imagine that labour of almost, any 
kind must bo attended with a prohl, w ithout consi- 
dering wlielhm’ tlie raw materials were of home 
growth, or whether the employmeni in question was 
particularly adu])ted to the country ; hence encou- 
ragements by public premiums and otherwise, to the 
manufacture of silk, attended with just as little bene- 
fit as the assistance ^o frequently given to our Spital- 
tields weavers. It is from the norili of Germany , and 
in particular from Lubeck, Iliunburgh, and l.reiiien, 
that imnroveinuiit in tlie U'-eful arts has inade its wa}' 
into Deiniuirk; llu; principal wimLiulii in a /uriner 
age weie, and some even at present are, lioni that 
quarter. 

During the scventeenlh century, the Dutch were ^ 
the general navigators of Europe, and the eommerce 
of Denmark, such as it then was, was curried on in 
their vessels. The wars at the close of that eentur^, 
and still more at the beginning ol'lbe eighteenth, were 
adverse to the extension ofinereaniile enterprise ; hut 
after the peace of iStoekholm in I7i^0, Demiiark en- 
joyed a long continuance of trancjuilhty, and experi- 
enced its happy effects in a regular ini ri-ase ol lu r 
pruduciive industry. The confijcts ol oilier n.irions, 
particularly our American war (from I77”> to 
and slili moie tiiat of the rrencli revoluiion, called 
neutral.s into ni‘W scenes of navigation, and added 
greatly to the activity of the Danish sea- port.-. In 
tile vear 1800, the nnrnber of Danish iiierchantmen 
exceeded 2000 ; their tonnage 250,000; their fcca- 
z 
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Dcnmarlt. ' men 50,000. NeXt cfline the rupture with England 
in the spring 1801, whicli, however disastrous, was 

short duration, and would soon have been forgot- 
ten in the commercial prosperity that followed our 
second war with France, had it not been for our ex- 
traordinary attack on Copenhagen in 1807 ; an at- 
tack which was followed by the loss to both parties 
of all the beneiits of a state of peace. Stripped of 
their colonies, and excluded from distant navigation, 
the Danes could exert themselves only in annoying 
our tnilfic in the Baltic ; to it they proved a very 
formidable enemy, and exhibited a striking example 
of the impolicy of injuring the feelings and violating 
the independence even of a small state. 

Tlic chief commercial towns are Copenhagen, Al- 
tona, and Tonningen ; of these the trade of the capi- 
tal is beyond all comparison the greatest. The 
Greenland whale-fishery forms a considerable branch 
of Danish navigation ; also the intercourse with the 
different harbours in the Baltic, from several of wdiich 
they import timber, flax, iron, and corn. From Nor- 
way, Denmark receives wood, iron, and fish ; from 
Iceland, oil, beef, tallow, hides, and wool. The trade 
with that island was, till lately, in the hands oi‘ u 
company of merchants, and afterwards in those of 
government; since 1788, this absurdity has been re- 
linquished, and the traffic opened to the public. 
With the Faroe Isles the intercourse is not yet unre- 
'^icted : the articles of import are nearly the same us 
from Iceland. These are insignificant branches; but 
the Danes are in habits of extensive intercourse with 
England, Holland, France, and the shores of the Me- 
diterranean. To the last they convey large quantities 
of dried fish, and derive a profit from hiring their ves- 
sels in the ports of Italy and tlie Levant, their flag 
being generally respected by the .Barbary corsairs. 

I'isii No country is more favourably situated for fi;^he^- 

les than Denmark, whether we look to its extent of 
•coast, or the numerous inlets of the sea. Fishing, 
of one kind or other, has accordingly formed, almost 
from time immemorial, a principal branch of occupa- 
*tion ; and it is remarkable, that the waters of the 
Baltic contain so little salt, that fresh water fish are 
found to tffrive in the arms of the sea. 

Canals and The navigation from the nortlt^ of Germany to 

Ronds. Denmark, around the northern point of Jutland, 
being always tedious, and sometin^a dangerous, gave 
rise to the idea of uniting the two seas by a canal, 
communicating with tlie river Eyder. It was begun 
in 1777, and fiftihed in the course of seven years, 
at a great expence. This is the canal of Kiel, which 
Jbegins near that town, on the side of the Baltic, and 
extends eastward about twenty. three miles, when it 
conies in connection with the Eyder. Its least depth 
of water is ten feet ; it admits vessels of 120 tons 
burden ; and of such small shippir^, no less than 
from 2000 to 8000 pass iu a year, {'onningen is the 
port on the east coast, and the length of navigation 
from there to the Baltic is about 10 j miles. 

Afler 1807, when the open war between Denmark 
and Britain made the passage by the Sound inexpe- 
dient, if not impracticable, for eur mercantile con- 
voys proceeding up the Baltic, recourse was had by 
them to the Great Belt, the width of which is no 
where less than 10 miles, and in most parts much 


greater. Communication by water is very easy In Denmark. 
Denmark, but the roads were long neglected ; of 
late, however, considerable improvements liave taken 
place, particularly in Zealand, They were much 
wanted for mercantile. purposes, as well as for tra- 
velling ; periodical fairs being here, as in other parts 
of the continent, the grand occasions for the sale of 
merchandise. 

In point of colonies, the Danes, if they have not Colonijii 
settlements of first rate importance, are sufficiently 
provided in regard to number ; having establishments 
Hi Asia, on the coast of Coromandel and the Nicobar 
islands; in Africa, nt Christiansburg, and other 
places on the coast of Guinea ; and, in the West 
Indies, in the islands of Santa Cruz, St Thomas, 
and St John. 

Tlie three West India islands just mentioned con- 
tain above 130,000 negroes. I'heir trade with Den- 
mark, subjected fcrmerly to restrictions, is now en- 
tirely open. Their averoge produce may be estimalcd 
at 80,000 liluls of sugar and 12,000 casks of rum, part 
of which arc sold on the sjjot, and the rest convey- 
ed to the mother country. This gives employment to 
60 or 70 sail of merchantmen. The planters were 
indebted to Dutch capitalists for the advances that 
enabled them to bring their lands into cultivation. 

'Die amount of this debt (nearly L. 400,000) v/as 
taken over soon after 1781) by the crown of Den- 
mark, on the cidculation that is was belter that the 
colonists should owe the money to the motlier country 
than to (oreigners. 

The Danes possess the fort of Christlimshurg on 
the coast of Guinea. 1 hey have ihc credit of being 
tlic first European state that ahohshed the slave 
trade; their government having published a prepa- 
ratory edict in 179^^, aud the traffic having finally 
ceased in 1808. 

In India the Danes have several factories or settle- 
ments, of which the chief is Tranqiiebar, on the 
coast of Coromandel. Their East India Company 
was established in 1732, and the charter has since 
been repeatedly renewed, each time with an exten- 
sion of the right of the public to participate. Since 
1797 vessels may be sent out to Danish settle- 
ments by private undertakers without restriction. 

The trade to China, however, continues, as with us, 
in the hands of the company. But tliese distant 
voyages and consequent long credits arc not suited 
to a country of such limited capital. I'he Danes have 
been introduced to them by the effect of war and 
the value of a neutral flag. These gave them great 
advantages in acting the part of carriers ; but they 
had no higher character ; for a trifling proportion of 
the articles imported into Copenhagen during war 
remained in the country. The capital of the Danish 
East India Company hardly exceeds half a million 
Sterling. 

The Danish approaches nearer than any of the Languafre 
Scandinavian dialects to German, but it has much less and Litcru- 
harshness than that langua|^. it is of late only that it 
has been cultivated for litMB purposes. It now con- 
tains some good specimenHw composition, although 
rapid improvement is not to bh expected in a country 
of small extent, and where few individuals possess 
property enough to give them tlie command of time. 
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DcnmaTk. The names of the DnnUh literati of the present age 
jjrc little known in foreign countries, in consequence 
partly of tlie local interest of their publications, but 
more from their language being so little cultivated 
abroad. 'J'he travels of Niebuhr are familiar to 
most of our readers ; and the name of Malthe tirun, 
a Dane residing at Paris, and deeply skilled in geo- 
graphy, cannot be altogether unknou n to them. But 
Denmark possesses various writers of merit, such ns 
Bartholin, Langcbeck, and Schjonning in Scandinavi- 
an antiquities ; llolberg, Suhm, and Snedorf in his- 
tory ; Boye, (larnborg, and rrcschow in moral philo- 
sophy. Pltysic, natural history, and, in particular, bo- 
tany, arc also cultivated here. In poetry, lyric® are 
the department in which the Danes have been most 
successful. There are a number of scattered socie- 
ties of men of letters, but no collective body on the 
plan of tlie Trench Institute. The University of 
Copenhagen was founded in with ample funds, 
but with very defective regulations; the latter are, 
however, much improved of late. Kiel has a uni- 
ver^ity on a small scale, but of comparatively late 
erection, and on a better plan. Odensce, the capi- 
tal of I'unen, has u college with four professors. 
I'liere are nine seminaries for the education of 
schoolmasters, and the number of village schools, 
great and small, is computed at no less then 
3000. 

Ui'»tory. ^ sketch of the history of Denmark is given in 
the Enqjclopadia down to the beginning of the 
Trench Revolution. Since then, the foreign policy 
of the Danish government has been very simple. 
It has avoided, as much as possible, to take pari in 
war, and has, on all occasions, held an equal and 
impartial course between the contending powers. 
Nothing can be more groundless than the allega- 
tions repeatedly brought forward of its disposition 
to favour the Trench; neutrality, in the strictc.st 
sense, being equally its wish and its policy. Re- 
peated complaints, and occasional detentions of the 
Danish merchantmen took place on our part, dur- 
ing the war of 1793, without, however, leading 
lo a rupture, until the spring of 1801 ; when the 
court of Russia, governed by a madman (Paul I.), 
iind impelletl by Bonaparte, prevailed on Denmark 
and Sweden lo join in measures whjch indicated a 
di-sposilion to assert the right of conveying enemy’s 
property in neutral bottoms. This alliance was 
crushed in the outset by our attack on Copenhagen. 
During our second war with France, Denmark for- 
bore all assertion of these rights, and was admitted by 
our government to have acted the part of a faithful 
neutral, even in 1807, when our ministers suddtmly 
adopted the determination of seizing their navy, 
Tliat singular aggression was defended in parliament, 
not by charging the Danes with hostile intentions, 
but by urging their inability to resist the increasing 
power of France. The measure, however, is deeply 
to be deplored, both as dishonourable in itself, and 
as calculated to render name odious in a coun- 
try where we should have found sincere 

well-wishers and cord|^t allies. Unhappily the con- 
nection into which they were thus forced with ^ 
France could not be discontinued ; and it is to our 
infraction of their neutrality tliat they may attribute 


the subsequent loss of Norway, which had been go- Denmark 
verned by the same rulers for four centuries, and had . . 
become, both from intimate intercourse and popular 
feeling, an integral part of the monarchy. There was 
only one moment in wliich Denmark had a prospect 
of separating herself from France — this was at the end 
of 1812, after Bonaparte’s forces had perished in 
Russia. She availed herself of it, and opened a ne- 
gociation with Britain and Russia, w hich would in all 
probability have proceeded to an amicable conclu- 
sion, had not these poweis, in the strait of the pre- 
ceding year, come under an engagement to Ber- 
imdotte, which implied the cession of Norway to 
Sweden. This cruel circumstance threw the Danes 
once more into connection with France. When the 
battle of Leipsic had confirmed the liberation of 
Germany, Bernadotte had the power of asserting by 
force of arms his claim to Norway. He invaded Hol- 
stein, and, after several severe conHicts, obliged the 
Danish court to subscribe to the cession ol tliat va- 
luable part of its dominions, in return for Swedish 
Pomerania, which was subsequently exchanged with 
Prussia for a part of the country of Lauonburg, and 
a pecuniary consideration. On the part of Eng- 
land, all w as restored except Heligoland, (d. d.) 

DERBYSHIRE was, in the time of the Britons, Dcrbydiiicr 
a portion of the district that made up the kingdom 
of the Coritani. During the government of the Ro- 
mans, it formed a part of Britannia Primf ; ami 
under the Heptarchy, it was included in the king- 
dom of Mercia. It is sealed nearly in the centre of 
England, and is bounded on the east by the county 
of Nottingham, and a part of Leicestershire ; on the 
wTst, it is divided from Stadordsliire and Cheshire 
by the rivers Trent, Dove, and Goyt ; on the north, 
it lias Yorkshire and a part of Cheshire ; and on 
the south is Leicestershire Its figure is very irre- 
gular, approaching nearest to that of a triangle. The 
greatest length from south-east to north-west is 
about .06 miles, and its width from east-north-enst 
to west-south-west 33. It contains 972 square miles, 
and (i22,080 statute acres. 

Tills county is divided into the hundreds of High Divibioas* 
Peak, Scarsdule, Appletree, llcpLon, and (ircslcy, 

Morelston and Litchurcli, and the Wapentake of 
VVirksworth, It contains 16 market towii.s, viz. Al- 
irclon, Ashbourne, Asliover, BakewcLl, Belpcr, Bux- 
ton, Chapel -en le-Frith, ClicsU-rlield, Crich, Crom- 
forii, Derby, Heanor, Ilkeston^ Sideswell, W^inster, 
and Wirksw^orth. , It consisis of 11 7 parishes; is 
included as an archdeaconry in the diocese of Lich- 
field and Coventry ; and divided into six deaneries, 
viz. High Peak, Chi'sterfield, Ashbourne, Castiilar, 

Derby, and Repington. Two members are returned 
to Parliament from the county, and two from the 
town of Derby. Derby gives the title of Earl to the 
noble family of Stanley ; Chesterfield, the same to 
that of Stanhope ; and Hartington ailords the title 
of Marquis to his Grace the Duke of Devonshire. 

There is no English county that jircsents such a Surface and 
variety of scenery as Derbyshire. I'lie surface of Soil, 
the southern district is, for the most part, pretty 
level, containing nothing remarkable in its hills, and 
consequently little of the picturesque. But the north. ' 
era part abounds in hill and dale, and the scenery is 
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Dcrbydiirc. in many places romantic and sublime. Tlie county 
gradually rises from the south to the toirn of Wirks* 
# worth, and thence to the north, assumes a mountain- 

ous appearance, which it continues to possess to its 
extremity. These elevations are the commencement 
of that mountainous ridge, which from hence divides 
the island, extending into Scotland. The highest 
points in the mountainous tract of Derbyshire are, 
Ax Edge, about three miles south-west of Buxton ; 
Lord's Seat, near Castleton ; and Kinderscout, near 
the north-western extremity of the county. About 
the town of Derby, and to the south of it, the coun- 
try is flat and low. In the hilly districts, some of 
the vullies arc very beautiful, particularly those of 
Castleton and Glossop ; but what constitutes the 
most picturesque and singular scenery of this coun- 
ty, is the great number and variety of smaller 
vallics, or dales, with which the limestone district 
abounds. These may differ in extent, and some par- 
ticular circumstances, but the general characteristics 
of them all are precipitous rocks, of very singular 
and picturesque forms, witli mountain streams and 
rivulets running through the lower parts of the dales, 
whose sides are generally well wooded. The most 
celebrated of these arc, Matlock- Dale, on the river 
Derwent; Monsal-Dale, the upper part of which is 
called Millers-Dnle, on the river Wye ; Middleton- 
Dale, Eyam-Dale, and Dove-Dale. In Matlock- 
Dlole ii a stupendous rock, called the High-Tor, 
rising almost peipendicularly from the river, to the 
height of about 500 feet. 

The soils of Derbyshire consist chiefly of clay, 
loam, sand, and peat, very irregularly intermixed. 
The southern part, which has been distinguished by 
the appellation of the fertile district, consists princi- 
pally of a red loam, on various subsoils, wliich ap- 
proaches nearer to marl, clay, loam, sand, grit or 
gravel, according to the nature of the substratum, 
or its exposure to the atmosphere. Peat mosses arc 
abundant in the northern part of the county, deno- 
minated High Peak. The substrata of most of the 
southern portion of the county consist of gravel, in- 
termixed with large portions of red marl of very ir- 
regular forms; in several parts of which aie beds 
of gypsum of considerable extent. The substrata 
of the other parts of Derbyshire consist of limestone 
of various kinds, and toadstonc ; shale and gritstone ; 
coal and indurated clay resting on each other, in 
alternate layers. 

Derbyshire is it' well wooded county ; and several 
of the noblemen's parks afibrd fine oak of noble ap- 

E earancc. Those of Kedleston Park, the seat of 
<ord Scarsdalc, are supposed to be the largest and 
oldest in the kingdom, several being thought to be 
eight hundred years old. 

Climate. The atmosphere and climate of Derbyshire vary 
very much in differei^j^rts. From m northern si- 
tuation, even the so^hern part of the county is 
colder, and more frequently visited with rain, than 
many of the more central counties. In summer, 
cold and thick fogs are frequently seen hanging over 
the rivers, and surrounding the bases of (he hills ; 
and hoar frosts are not unfre^quent in the months of 
June and July. Owing to the great a|evation of the 


northern parts, some kinds of grain will not grow at DcrbyAi^ 

all in the Peak'; and even that which is sown in the 

more sheltered places, is seldom cut till late in the 

year. The winters are, in general, very severe ; and 

the mountains attracting the clouds in their passage 

over them, cause this region to be distinguished 

from the others, by the greater quantity of rain 

which falls upon it. 

The chief rivers are, the Trent, the Derwent, nivorv; 
the Wye, the Dove, the Erwacli, and the Rother. 

The Trent does not intersect tlie county, but forms 
the boundary between it and Staflbrdshire on the 
south. The Derwent rises at the northern ex- 
tremity of the county ; its whole length is forty 
miles. It was formerly navigable ironi Wylnc- 
Ferry up to Derby, b4it the navigation was given 
up when the Derby canal was completed in 179''5* 

The Wye has its origin a little to the north of 
Buxton, and falls into the Derwent near Row^lev* 

TheD vivc, which has its source in the High Peak, a 
few miles to the south of Bu.\ton, is for many miles 
the boundary between Derbyshire and Staffordshire ; 
it falls into the Derwent near Newton-StJney. The 
Wye and the Dove arc celebrated for their trout and 
grayling fishing. The rivet Rother rises near Padley, 
and, after running by Chesterfield, enters Yorkshire, 
near Killamarch. The Erwach flows from the skirts of 


Sherwood-forest in Nottinghamshire, and falls into the 
Trent near Long Eaton. The lesser rivers are, the 
Amber, Barbrook, Burbage, Ecclesburn, Goyt, Lath- 
kill, Maese, and the Morledge. 

Derbyshire has several canals intersWting it in dif- Canals, 
ferent directions. The Trent and Mersey, or Grand 
Trunk Canal, communicating between Liverpool and 
London, and also witli Bristol and Hull, was begun 
ill 1766, by the celebrated Brindley, a native of the 
county, and completed in 1777 » under his able sue- 
cessors, Smeaton and Rennie. It passes through 
Derbyshire, from Burton to its termination at Wil- 
den Ferry, following the course of the Trent, The 
Chebterfield Canal was begun 1771 by Brindley, and 
completed by his brother-in-law, Mr Hcnshull, in 
]776> It enters tlic county at Killamarch, and 
terminates at Chesterfield. The Langlty Bridge, 
cr Erwach Canal, begun in 1777 by Mfr Jessup, 
commences in the Trent navigation, near Saw- 
ley, and terminates at Langley Mill. It runs pa- 
rallel to the little river Erwach, and opens into the 
Cromford Canal. Peak Forest Canal was commen- 
ced in 1794, and finished in 1800. It proceeds from 
the Ashtonunder-Line Canal, near Dukmfield Bridge, 
and terminates at Chapel Milton, Derbyshire, 'fhe 
Cromford Canal was begun in 1789- Its line is 
wholly in Derbyshire* commencing at Langley Mill, 
where the Erwach terminates, and ending at Crom* 
ford. It was completed in 1794 by Mr Jessop. 

Ashby de- la- Zouch Canal, begun 1793, but not fi.. 
nished until 1805, is connected with the southern 

S art of Derby shire ; its line passing by Willesley and 
leasbam. The line of the Derby Canal is entirely 
in this county; commencisi^ the Trent and Mer- 
sey Canal, north of Swarnme, passing by Derby* 
with a branch to Little Eaton, and terminating in tbo 
Erwach Canal, half a mile south of Sandiacre* The 
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Derby alme. Nutbrook Canal was made in 1793. It commences 
in ilic Erlach ('anal, and, after running four miles 
and a half, finishes at Shiplqy Wharf, 
and This county is celebrated for its abundance of me-» 

Jjineridfc j minarab. They are various and plentiful 

particularly iq the limestone strata. Lc.'id ore is 
found in several forms ; but most commonly in ga- 
lena, or sulpliuret of lead. That species called slick- 
enside, having a smooth glossy surface, is found in 
the Odin and Castleton Mines. The, portion of sil- 
ver united to the Derbyshire lead, is not sufficient to 
be worth while separating it. A carbonate of lead 
e^etimes occurs. Calamine, or native oxide of zinc, 
isTound at Castleton, Ci omford, Bonsai I, and Wirks- 
worth. It occurs in various colours, and different 
qualities; sometimes in nodules, in the form of grapes, 
and in the ochreous state. Blende, or black-jack, 
another ore of zinc, is also got. Copper has been 
found in small quantities only. Pieces considerable 
in size, detached from any vein, have frequently been 
met with at Matlock and Bonsall; and a slender vein 
has been discovered between Tides well and Buxton. 

Iron ore is found, in very great abundance, in all 
tliosc tracts of tlie country where coal has been dis- 
■covered. It lies at different depths ; and frequently, 
from the great dip of the strata, appears on the sur- 
face of the ground. The beds of ore arc from two 
to twelve inches thick, producing, generally, that of 
the argillaceous kind ; but the calcareous, or sparry 
iron ores, of a fine brownish red colour, sometimes 
bright yellow, scaly, dirty brown, arc found in amor- 
phous masses near the surface, and filling insulated 
places, 'Hie principal founderies and forges arc, But- 
tevley, C^odnor, Morley Park, Wingerworth, Ches- 
terfield, Biddings, and Stavely, 

The ore of manganese appears in various forms. 
The ores of arsenic and antimony appear in small 
quantities, united with lead ore, quartz crystals, 
various crystals of calcareous spar, and of Huor, 
or fluate of lime, gypsum, selenite, barytes, here 
called cauk. The most beautiful among the fos- 
sils of this county is that admired fluor, known 
by the name of Blue John, or Derbyshire spar, 
found in llie fissures of the limestone, in the neigh- 
bourhood of Castleton. This substance, when po- 
lished, exhibits an infinite variety of blue, purple, 
red, and yellow shades : its being transparent shows 
the colours to greater advantage. Petroleum, or 
rock oil, is found in the black marble at Ashford. 
Elastic bitumen, a substance peculiar to this county, 
rcjemhling in appearance the common Indian rub- 
ber, is found in the cavities of the Odin mine. 

Coal is very plentiful, abounding in large fields in 
several districts. It is of different degrees of hard- 
ness ; cpmes out of the pit in Jong stratified pieces of 
shining fracture ; burns with a brilliant flame and 
crackling noise, and leaves a reddish white ash. 

The limestone of this county is of various colours, 
white, grey, yellow, blue, and black, and of various 
qualities ; some bein^ soft, and some being sufficiently 
hard to be polished lato beautiful marble. Fine free- 
stone, toadstone, shAw, clunch, stalactitical concre- 
tions, and fuller's earth, are found in different parts. 

Impressions of leaves and plants, a great variety of 
coralline bodies, fossil shells, and even a small alliga- 
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tor, have been found imbedded in the limestone of Derbyshfatf. 
this county, 

The warm mineral and other springs hav(? long Warm 
been celebrated. The principal are those of Bux- Springs ♦ 
ton and Matlock. The heat of the Buxton water 
is 82'’, never varying on account of tlic tem- 
perature of the atmosphere. The r^atcr is re- 
markably pure, being very slightly impregnated with 
saline particles. It is used both for bathing and 
drinking, and is chiefly recommended for gout, rheu- 
matism, derangement of the biliary and digestive or- 
gans, and diseases of the urinary passages, for all of 
which it is of considerable efficacy. There are seve- 
ral public and private baths, both for ladies and gen- 
tlemen, and one open graiis to the poor. It appears 
from several remains discovered at different times, 
that these wntei-h were known to the Romans ; and, 
from tlieir time to the present, they have been re- 
sorted to by invalids. 

Matlock water is not so warm as the Buxton, the 
thermometer seldom rising to more than 68'’ of Fall- 
renheit. The springs issue from between fifteen 
and thirty yards above the level of the river ; higher 
or lower the sj)rings are cold, differing in nothing 
from common water. The water is very pure, and 
less impregnated with mineral substances than that 
of Buxton, 'fhere are several baths at Matlock, 
which are much resorted to. 

There is a tepid chalybeate spring at Bakewel), 
the temperature of which is about 59 degrees. It 
is tonic, and recommended for indigestion, debility, 
and chronic rheumatism. Here is one both. There 
is also, at this place, a spring, which has been found 
to contain, in 60 quarts, cubic inches of sulphur- 
ated hydrogen. The tepid spring at Stony- Middle- 
ton much resembles that of Matlock, but is not so 
warm, being only 63 degrees. There arc several 
other tepid springs in the county. Among the sul- 
hureous springs, that of Kedleston is the strongest, 
t is like the llarrowgatc water ; and is used ex- 
ternally for most cutaneous disease:^, particularly 
for those of an ulcerous nature ; it is taken internally , 

as an antiscorbutic and diuretic. There are cold 
and warm-baths. Other sulphureous springs arc 
found in many districts. The most celebrated chaly- 
beate water is at Quarndon, two nuJea from Derby, 
which is a good deal frequented. 

Among the wonders of Derbysliire, all authors 
mention the intermitting spring at Barmoor near 
Tideswell. It is generally called the Ebbing and Flow- 
ing well; but the intermission is not regular; for, 
in dry seasons, the ebbing and flowing ceases for 
several weeks ; and in wet weather it often ebbs and 
flows every ten minutes. 

The south and south-east parts of this county are 
the best cultivated; for great quantities of excellent 
wheat and barley are grown there The arable lands 
in the northern parts are ottiefly cultivated for oats, 
of which grain there is a great con8um[)tion ; oaten 
bread, leavened, being the principal food of the low'- 
er olasse<. The dairy country is around Ashbourne 
and the south western side of the county, whence not 
less than 2000 tons of cheese are annually exported. 

In the neighbourhood of Chesterfield there are about 
80 acres of land employed in the growth of chamo- 



546 


© E R 


^lanufuc- 

turci. 


©crhyihirc. milc. This useful plarvt was' introduced into tlic 
county about 1740; and it produces from three to 
six cwt. per acre I and is chiefly consumed at home 
and in America. Valerian and elecampane arc cul- 
tivated in Ashover and North Wingfield, in small 
quantities. 

The breed of cows in this county Iia? been very 
much improved of lute years. They are, in general, 
horned, large, and handsome ; yielding, upon an 
average, ten quarts ol’ milk a-daj . They arc, most 
comraunly, speckled, with large welUturncd horns ; 
though of late, the bhort horued Lancashire breed 
has been introduced. Nature seems to have adapt- 
ed the horses in Derbyshire to the diflVrcnt regions in 
which she designed them to labour, in the northern 
districts the breed is small, of light and slender make; 
in the southern parts they are in general of a strong 
and heavy kind; and in the stables of the country 
gentlemen, this beautiful animal maybe found in the 
perfection of its symmetry. Tiic slieep al^o vary in 
size ; those that are bred on the borders of Leicester- 
shire differ but little in weight from that county 
lirtied ; but they gradually diminish in size as we 
proceed northwards, till they get as small as any in 
the kingdom. The parks in the county are well 
stocked with fallow-deer. 

The woollen maiiufuctorics, for which this county 
was formerly celebrated, arc now eonlincd to the 
worsted-spinning at Derby, Melbourne, and Tides, 
well; and to the weaving a lew blankets ut Chester- 
fleld. The first silk-mill established in this king- 
dom was introduced into Derby in the beginning of 
the last century ; the improved machinery of which 
was brought from Italy by tlie celebrated John 
Lombe. TliLs mill is still worked with the original 
machinery ; but great improvements have been made 
of late yectA in the construction of the spinning ap- 
paratus ; and the facility attained in w^orking the se- 
veral articles of silk manufaciure, has contributed to 
the extension of this branch of business in a very 
eminent degree. The manufacture of stockings was 
introduced into Derbyshire about 1717 ; and this 
acquired additional celebrity by the ingenious dis- 
covery of Striitt, who introduced a machine fur mak- 
ing ribbed stockings about the year 1755. 

Tj^e manufacture of cotton was introduced in tlie 
year 1771 1 when Sir Jiichard Arkwright, the inven- 
.^or, established one of the first cotton- mi 11s on the 
improved principles: and, in 177^1* he, in conjunc- 
tion with Mr Jedediah Strutt and Mr Need, made 
at Derby the first successful nlti'mpt to establiNli the 
inanulacture of calicoes in this kingdom. This county, 
therefore, U the cradle of the most imfiortant bran- 
ches of the cotton trade ; and, at the present mo- 
ment, an immense capital is employed in the bu- 
siness, which is carried on to a great extent. 

There are in several daces manufactures c i^inen ; 
and flax-spinning is earned on in others, but upon 
a small scale. White and rcd-lcad works ; various 
manufactures connected with the iron- trade ; mr^-ble 
and spar works ; a long established and celebrated 
porcelain manufactory ; and grindstone mills are 
found in different parts of the county. 

Among the singular customs of Dori»yshire may 
be lueutioued that of lush-bearing ; a ceremony uf 
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strewing the churches on a certain day w^itli rushes. Derbybliirt. 
It usually takes place on the anniversary of the de- 
dicalion of the church, or on midsummer eve. The 
ancient custom of hanging up in the churches gflir- 
lands of roses, with a pair of gloves cut out of white 
paper, which had been carried before the corpses 
of unmarried women at their funerals, still prevails 
in many parishes of the Peak. The country wakes 
arc* generally observed here, on the Sunday follow- 
ing the day of^he dedication of the church or chapel, 
or the day of the saint to whom it is dedicated. 

The British antiquities of this county are druidical Antjqmncs.. 
circles, tumuli of earth and stones, rocking-stoxM, 
rock-basins, and some rude military works in the un- 
cultivated parts of the county. The Roman remains 
deserving of notice are, altar preserved in 11 ad- 
dtm-Hall ; the inscribed pigs of lead now in the Bri- 
tish Museum ; and the silver plate found in Risley 
IWk. Several Roman roads, the remains of which 
are still visible, passed through the county; and 
many stations of consequence may be easily traced. 

The ecclesiastical edifices of this couikiy exhibit 
the taste of diflerent ages. Of the Saxon period is 
the Crypt under Repton Church, which is supposed 
to be the remains of the conventual church, de- 
stroyed by the Danes in the year 874. Melbourne 
church is a very perfect specimen ol the massy style 
of architecture wdiich prevailed in the eleventh cen- 
tury. The desecrated church of Steetly exhibits a 
very complete specimen of the latter and more en- 
riched style of Saxon architecture on a small scale. 

Other and numerous remains of Saxon architecture 
are to be found in, this county. 

Specimens of the early Gothic style are not fre- 
quent ; and those of the fifteenth and sixteenth 
century arc inconsiderable, except the tower of All- 
Saints at Derby, which has been gener illy and de- 
servedly admired: it is about 150 feet high, and 
richly ornamented with Gothic tracing. 

The only monastic buildings in this county, of 
which any remains at present exist, are Dale Abbey, 
the arch of the east window^ of which still stands; 
Beauchief- Abbey, now used as a church ; part of 
the original Suxon monastery of Repton, and an an- 
cient brick tower, part of the prior’s lodging. 

The ancient caslks of Derbyshire, whose ruins 
now remain, are those of Castieton, Codnor, Hors- 
ley, and Melbourne. Castieton w'as, most probably, 
erected by William PevcriH, to whom the manor 
was given by William the Conqueror. Connor was 
the ancient seat of the (irey I’arnily. Horsley was 
built in the beginning of the ihirteenth century, by 
, Icrrers, Earl of Derby, and Melbourne existed as 
early as the time of Edward the Third. 

The most remarkable mansion-house in this 
county, in point of antiquity, is Hafldon-Hall, be- 
longing to the Duke of Rutland. It has been 
erected at various times, but no part later than the 
middle of the lixteenth century. HardWick Hall, be- 
longing to the Duke of Devc^shire, is another pile 
of the above description, exhl^Dg ^ complete spe- 
cimen of the domestic architectqre, which prevailed 
among the upper ranks, duri^ the reign of Queen 
Elizabeth. Balborough Hall is another handsome 
mansion of the sixteenth century. The manor-house of 
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DciiiyhliiTc Soutii-Wingfield, a very spenclid and spacious edi^ 

" fice, erected by Lord Cromwell, in the reign of 

Divonshirc. jg ^ mere ruin, having been suffered 

tofgo to decay, soon after the civil war, in the seven- 
teenth century. 

Country The noblemen'd. seats are, Cliatsworth, the chief 

Suit*-. Hardwicke, the occasional residence, of the 

Duke of Devonshire. Elvaston, tlie scat oi' the Earl 
of Harrington ; Sudbury, of Lord Vernon ; Kcdles- 
ton, the elegant mansion of Lord Scartidale; Bretby, 
the seat of the Chesterfield family ; Sutton, the seat 
of the Marquis of Ormond ; Doveridge, of Lord 
AJi^terpark ; and Hassop, of the Earl of Newburgh. 

The Baronets’ scats are, Ashbourne Hull, of Sir 
Brooke Boothby ; Wingcrwortli, of Sir Henry Hun- 
lukc ; Egginton, of Sir Hertry Every ; Sissington. of 
Sir IL Eitzberhcrt ; Chaddesden, of Sir R. Wilinot ; 
Osniaston, of Sir R. Wilmot; Eoremark, of Sir F. 
Burdett ; and Strotton, of Sir W. C. Browne. 

There are several elegant and extensive mansions 
belonging to the gentry of the county ; the principal 
of which are, Willersley, of R. Arkwright, Esq.; 
Markenton, of F. Mundy, Es(|. ; Longford, E.Coke, 
Flsq. ; Radl)orne, E. S. C. Pole, Esq.; Bridge Hill, 
of G. B. Strutt, Esq.; llopton, of P. Gell, Esq-; 
Shipley, of E. M, Mundy, Esq. ; Norton, of S. Shore, 
Esq. ; Alfreton, of H. C. Morewood. 

VopiiLituin. The population of Derbyshire, 1377, assessed to a 
poll-tax, was 24,^280. In 1789, the inhabitants 
were supposed to be 124',4 '(k). In 1801, they were 
1()1,142. In 1811, 185»l!87, according to the re- 
turns made to Parliament. See Pilkington’s, Da- 
vies’s, and Lyson’s Histories of Dcrbi^skire. ( y . y .) 

DEV^ONSHIRE, the British name of which was 
Dyvnaiiit, and wliose inhabitauts were called Dyv- 
nonwyn, or inlmbitanls of low lands, formed a part 
of the district included in the appellation of Dan- 
inonium. During the dominion of the Romans, it was 
included in the district called Britannia Prinia ; by 
the Saxons it was constituted a part of the kingdom 
of Wessex. 

noundaiics The county of Devon is the second in size of all 

.Htul lixuiu. the English shires, being exceeded by that of York 
only. On -the north and north-west, it is hounded 
by the Irish channel ; on the west by the rivers Ta- 
mar, and Mars] and- waters ; on the south and south- 
east. it has the British channel ; on the east and 
north-east, it is limited by the counties of Dorset 
and Somerset. Its figure is very irregular, but some- 
thing' like a trapezium. Its greatest extent from 
north to south is about 71 miles ; and from east to 
west 72; its circumference being about 287, in- 
cluding about 1,633,280 acres of land; thirty- 
tliree hundreds, 3.94 parishes, and forty market towns. 

TJie county of Devon is in the see of Exeter, and 
included in the^estern circuit. The assizes are held 
at the county town, Exeter. It returns twenty-six 
members to Parliament, viz.-i-.two for the county, 
and two for each of the following places : Exefer, 
Totness, Plymouth. Oakhampton, Barnstable, 
Plympton, Houiton. Tavistock, Ashburton, Dart- 
niouUi, Bere- Alston, and Tiverton. ^ 

surtHse and A county of so great extent us Devonshire must 
Soil. have a diversified and irregular 8iirfi.ee. The moun- 
tains in the vicinity of Dartmoor rise to 150(> and 
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1800 feet. On the south and iouth-cast are exten- Pcvonshiie. 
sive wastes, whose surfaces are covered with rougli 
masses of detached granite and immense rocks. I'o 
the north and north-west are large tracts of swampy 
ground, and many peat hogs of great depth. But 
that part called flie Vale of Exeter, a district, the 
area of whicli is about 200 square miles, consists of 
some very fine land ; and though the soils vary con- 
siderably, the most prevalent are a strong red loam, 
foliated clay, iiiteisccted with veins of ironstone, and 
a mixture of sand and gravel. The district called 
the South Hams is frequently termed the garden of 
Devonshire, from its fertility. It is strikingly diver- 
sified by bold swells and luxuriant vales, and in 
many parts tow'ards the north, the scenery is pic- 
turesque and romantic. The surface and soil of 
West Devon are remarkably uniform, the latter of 
which consists of perished slate-stone, rubble and • 
mud, intermixed with a jmrtion of loamy mould. 

Here the cultivated lands are all enclosed, and vil- 
lages and farm-houses are frequent. North Devon, 
or the country round Biddeforde, Barnstaple, and 
South Molton, contains much productive land, and 
is greatly diverrfified with beautiful scenery. 

Althougli the climate of Devonshire varies much Cliniatc, 
in different districts, still from its situation between 
two seas, its injincdinte exposure to the south-west 
winds, as they blow from tlie ocean, and the elevaU 
cd summits of the surrounding mountains, it is, upon 
the wljole, much milder than that of the other Eng- 
lish counties. The winters are exceedingly mild, 
and proverbially favourable to the cure of pulmonary 
complaints, 'file air is generally dry and warm, ond 
the haivest earlier than in any other parts of the 
west. On the soul hern coast, the myrtle flourishes 
in the open air unsheltered. 

'i he princijial rivers of Devonsliire are, the Taw, Rivers, 
the Torridge,- the Dart, the Teign, and tlie Exe ; 
and the lesser are, tlic Tavy, the Plym, the Yealme, 
the Arnie, the Aven, the Otter, the bid, the Axe, 
and the Lyn. In some of them, particidarly the 
'riiniar and 'favy, the salmon- fishing is valuable. 

I he royally of the Tavy belongs to the Drake fa- 
mily, who have constructed a very large v\eir across 
the fiver, furnished with traps for taking the sal- 
mon on their way down after a flood. The Exe 
salmon is esteemed superior to that of any other river 
in this country. These streams furnish trout in great 
plenty ; plaise, the torpedo, or electric ra}^ the opah 
or king- fish, and the sepia or cuttle fish, arc found 
in and at the mouths of these rivers. 

pie Grand 'W'estem Canal connects the south- Canals, 
eastern coast and the Bristol channel. Its length is 
about 35 miles, traversing partly through this coun- 
ty, and passing the towns of Exeter, Tiverton, Taun- 
ton, &c. The Tamar Canal follows the course of 
the Tamar river, on the sM^itliern coast of Devdh- 
shire. Its northern end is considerably elevated, 
lu objects arc, the import of coals, lime, and ma- 
nures, and the export of agricultural products. Tt ' 
commences in the Tamar river, at Morwcllham 
^ quay, and terminates at Tamarton bridge. ’J avi. 
stock Canal follows a norlh-oastern direction for about 
miles in tliis county, ft commences where the 
Tumar Canal finishes, and reaches the town of Tavi- 
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Devonshire, stock where It ends. Several of the rivers of Devon- 
fchire are navfgable for considerable distances. 

Mmcrai The mineral waters are numerous, but inconsider* 
Waters. They are nil chalybeate ; tlie principal of 

which are those of Gubb’s Well, near Cleave; 
Bella Marsh, near King-Stcignton ; Ilsington, near 
Totness ; Brook, near Tavistock ; and Brampton. 
MeUiU nnd The orcs of iron, lead, tin, and manganese, are 
Minerals, found in considerable quantities in Devonshire ; and 
gold/ silver, copper, bismuth, antimony, and cobalt, 
liavc been sometimes discovered in small quantities. 
Ironstone is common in many districts, but it is not 
of a quality that yields much metal. It is supposed 
that the inhabitants of this county were in the habit 
of working the iron, as well as the other metallic 
mines, beibre the arrival of the Romans. The lead 
ore of this county is of many kinds, but principally 
of a greyish -blue colour. I'he potters’ or tesselated 
ore is of a shining, rectangular, tabulated structure, 
always breaking into cubical granules ; another kind 
is of a fluky, smooth, and glossy texture, breaking 
into ponderous fragments ; and a third sort is more 
closcly-gniincd, fracture sparkling and uneven, and 
\ery rich in silver. The tin works were anciently 
numerous and valuable; but the Cornwall mines 
being much more productive, they are now nearly 
abatiduncd. Manganese was first discovered about 
fifty years ago. - It is found in large, rugged, irregu- 
lar masses, and contains a great variety of crystalli- 
zations. 

Native silver has been found in different substan- 
ces, and in various forms. Cobalt, interspersed with 
numerous filaments of silver, has been found at 
Sampford in great abundance. Antimony, of a dark 
lead colour, full of long shining ncedle-like strife, has 
been discoifered at Chudlcigh, Hennock, and South 
Bovey, 

The minerals ' of Devonshire arc many. Limc>- 
stone, of almost every description, is found in differ- 
ent parts of the county. In tlic eastern parts, it has 
a good deal the appearance of rlialk. In the neigh- 
bourhood of South Hams, it is bard, beautifully 
veined, bears a fine polish, and reserbblcs the Italian 
marble. In other districts, it is manufactured into 
black marble, variegated witli streaks i>f white ; into 
a ftesh colour, having streaks of brown ; into a pale 
red, blue, and into almost every variety of colours. 
Gypsum is found, but not in abundance, in the 
neighbourhood of Plymouth, Salcombe-Kegis, imd 
Exeter. Fluor spar is produced in great plenty in 
the mines of Deer- Ferris. 

Among the argillaceous substances of the county 
are fine pipe clay, found in grout abundance at Wear-*' 
GifFord ; potters' clay in the vale of King-5 teign ton; 
and filato of an excellent quality near Slapton sands, 
and East-Alwington. ^ 

siJicious class '|IF this county contains ’quortz 
crystals of a small size ; flints in great abundance, 
but particularly in the mountainous tract of Iluldon, 
Freestone of various kinds i.s dug up iu the parisiics 
of Salcombe^, Branscombe, and Deer. Whinstono, 
basalt, and a substance like the Derbyshire iond-^ 
stone, are found in different parts of the bounty. 
Granite is met on Dartmoor, where the range which 
extends into Cornwall commences. 
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Coal of various sorts is found in Devonsliire. Devonshirf. 
That Mocured at Bovey-Heathfield, and thence 
called Bovey coal, is a singular production. Its stra- 
ta extend about nine miles, in a southern direction, 
the uppermost of which rises to die surface, and is 
from 18 inches to 4 ieet thick, but increasing in 
thickness downward, until the lowermost stratum 
of coal is 16 feet duck. This stratum lies on a bed 
of clay, und|or which is a sharp green sand, from 
which rises water of a vivid green colour, abounding 
in sulphur and vitriol, and as warm as some of the 
Bath springs. The exterior parts of this coal, which 
lie nearest the clay, have a great mixture of eai%, 
and generally of a dark brown colour. The veins 
whicJi lie nearer the centre are more compact and 
solid, and in colour and weight are like common pit 
coal. That stratum called the wood- coal is a vein 
of sometimes chocolate colour and sometimes of 
black coal, consisting of a number of lamina', or thin 
splinters, which will divide like whalebone, and ge- 
nerally dug out in pieces of three or four feet long. 

The fire made of this coal is more or lest lasting ac- 
cording to the veins from which it is dug. The basis 
of this coal is supposed to be vast assemblages of 
trees, that have, at various distant ages, been wash- 
ed by torrents from the neighbouring hills ; and on 
which, from time to time, intervening beds of clay 
and snnd have been deposited. 

Pyrites, in globular balls, of various sizes, are ob- 
tained in different parts of' the county. The out- 
ward coat is of a brown rusty colour, composed of 
very minute angular crystals; and the inside is a 
very solid substance of sulphur and iron, not radi- 
ated. 

A society for the im|)rovement and encourage- Agriculture- 
ment of agriculture was established in Devonshire in 
the year 1791> which has been of considerable ser- 
vice in spreading a knowledge of the most improved 
modes of practice adopted in . other parts of the 
kingdom. The forest of Dartmoor contains Consi- 
derable tracks, capable of much improvement ; and 
the land in the vale of Exeter, which is the best 
in the country, is cultivated with wheat, barley, 
beaus, peas, and some little flax. The pasture 
lands are chiefly appropriated to supply the dairy ; 
but, in some parts, considerable attention is paidio 
breeding sheep and cattle. Orchards, and apple 
trees, in hedges, arc common in most of the farms ; 
outs, turnips, and potatoes, also, are cultivated in 
many districts. In West Devon, two-thirds of the 
inclosed lands are employed alternately in raising 
corn, and the grasses ; red clover, rye-grass, and 
sometimes while clover, and trefoiU Irrigation is 
common : so is olso peat-burning. In North Devon, 
the soil is productive, the orchard grounds afe ex- 
tensive,' and the inciosures loleraRy large. The 
farms in Devdnshire are held, generally, by a lease 
of three lives, or for ninety-nine years. As the lives 
drop, new oftes are put in, on payment of an ade- 
quate sum. Landed pro^^erty seems to be more re- 
gularly divided in this county than in most others ; 
there being very few large freeliolds, and tlie inhabi- 
tant*- Hve sociably and independently upon their own 
moderate-sized tenements. Their principal liknures 
arc lime, sea-sand, sea-weed, and dung. 
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Devonalii'-e. Besides the productions of Devonshire, which it 
has in common with other counties, its cider <lc- 
CulcT, servfes notice. It is tniditionally said, that the plant- 
in;4 of orchards commenced between 200 and 300 
years ago, at Buckland Priory. A great quantity of 
cider is now manufactured, and it is in general of a 
good quality, but differing according to the districts 
in which it is made; that of the neighbourhood of 
FacIci* and the contiguous places being the most 
esteemed. 

HuUt-r, Ac. In these parts, also, a considerable quantity of but- 
ter is made. The average produce from each cow is 
about a pound a-day. Cattle and sheep are bred and fat- 
tened here in great numbers. The fish which abound 
in the rivers and on the coast of Devonshire, besides 
rile home consumption, afford considerable exporta' 
tions to the Bath iukI London markeis. The oyster- 
beds in the neighbourhood of Lympstone, are said 
to be a iiuiidred acres in extent. 

.iiile. Devonshire cows are celebrated through the island. 

When in a state of tlie greatest purity, iliey are dis- 
tinguished by a high led colour, without any white 
by a light dun ring round the eye; by being 
fine in the bone and ( loan in the iK3ck : by the horns 
being of a nieiiiuni h ngth, bent upwards; by the 
tail being siimll and set on very bigli; by being thin 
shinned and silky in liandling ; and by the property 
of feeding at an early age. Tlic Nortli Devon va- 
riety is in high estimation for the fineness of the 
grain of the meat ; and the superiority of the oxen 
over most other breeds, in possessing more activity, 
being better calculated for labour, and having more 
blood. The ox is in perfection about the fifth year 
of his age, and is much used for team-work. The 
native horses are small, but hardy, and much accus- 
tomed to the pack-saddle. The breed of sheep 
is various , mostly of the Dorsetshire kind ns lo 
weight of carcase and length of wool, but charac- 
terized by a great variety of heads; some having 
h()rn.^, sonic having none, and others having nobs. 

Mimufac- Dcvonsiiirc is not a groat manufacturing county 

lurch. yet at Exeter, the lower ordtM’s are cliiefly employ- 
ed in the woollen tr.ide; and serge and kerseys, lo 
the value of L. 600,000 per annum, have been ex- 
ported. About 300 persons are aho occupied here 
in the manufacture of cotton. The Heatheoates, 
having been driven from Loughborough in Leices- 
tershire, settled in this county, in 1816, and have em- 
ployed many hands in manufacturing lace. The value 
of the serge manufactured at Ashhurlon is computed 
at upwards of L. 100,000 annually; at Barnstable, 
baize, siik-stockings, and waistcoating are made; 
and mucli coarse brown earthen ware is manufac- 
tured at Uideford; and shaloons and felts at South 
Moulton. 

Antiquities. Among the British antiquities of Devonshire are 
the numerous cairns on the eminence called Hall- 
down-hill; a cromlech at Drew-Steigntgn ; and at 
a little distance from it a lagan or rocking-stone; 
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several remains of British houses aio '■caU^iTd over Hcvonhiiire 
Dartmoor. 

The ancient castles, now in ruins, are, 

Pomcroy, built by Ralph de la Pomeroy, who cJine 
to England witli the Conqueror; Compton 
Rougement Castle, formerly the seat of the We^t 
Saxon kings, in the vicinity of Exeter, and ac- 
cording to tradition, biiih by Julius Cicsar; the 
Castle of Oakhampton stood about a mile south-west 
of ihetowri; Plymton Cu^^lle was llie residence of 
Kiclnrd de Rivers Earl of Devon, in the reign of 
Fleiiry I. The same persoii was also in possession of 
Tiverton Castle, the ruins of which may still bt* 
seen ; Totness Castle, which appears to have bi'cii 
erected by Judhacl do 'fotnuis, to whom the manor 
was given by the Conqueror. 

The renmin:> of the abbeys and monasteries of De- 
vonshire are those of Bueklastleigb, near Ashburton ; 

Buckland Abbey, on the eastern banks of the river 
Tay; Dunkesweil, near Colliitnpron ; the Cirstercian 
Abbey at Axminstrr, is the property of Lord Petre ; 

Ilartland Ahbi'y, which forms a piirt of (he present 
house of Paul Orchard, Esq.; the ruins of a Priory 
of Benedictines, at iNfoodhury ; 'for Abbey, forming 
a portion of the modern sent of G. Cary, lisq. 

The venerable and magniticcnl Catliedral of Exe- 
ter demands the first notice, among the ancient 
specimens of ecclesiastic; 1 building^. The variety 
of styles discovered in this ediliee, proves that it was 
erected at various periods. It is supposed that the 
part called St Mary's Chape) is the ancient Saxon 
church, erected prior to the year 868. It is likely 
tliat the first considerable cathedral was planned 
by Bishop Warlewart, before the year 1138. At 
Bishop's Seighton is a church in the early Saxon 
style. Teignmouth church Is a specimen of the ear- 
liest building of the Normans, 

The island of Lundy belongs to this county. It Jjlandof 

breadth, and contains 2000 acres of land, d'OO ot 
winch only is under cultivation. 

Tile principal noblemen’s and gentlemen's scats Primipnl 
are, Ugbrooke, near Cbudleigh, the beautiful seat oi Seats. 

Lord Clittbrd ; Saltram, of Lord Borrington, the 
largest mansion in the county ; Mount Edgeunibe, 
of the Earl of the same name; Nutivele, tlie benu- 
tiful seat of Lord Meuthfield; Castle Hill, of Lord 
Portescuc; Clovely-court, of Sir James Harniyn, 

Bart.; Bicton, of John Lord Rolle; Powderham 
(’ustle, tlie principal seat of the Courtenay family ; 

Escot House, of Sir John Kennawuy, Bart. ; Hal- 
don House, of Sir Laurence Pulk, Bart.; Werring- 
ton, a seat of the Duke of Northumberland. 

In the year 1700, the population of Devonshire Population, 
was 248;200; in 1750 it was 272,200; in JHOl, it 
was 354,400; and in 1811, it amounted to 3.q6,100. 

See Polwhele 8 History of Devon ; and Beauties oj 
England and fVales, (y.y.) 


4 \ 


VOL. in. PART 12. 



650 


DEW. 


Dew. ^ HE Encyclopcedia contains a brief account of the 
earlier observations and experiments relative to the 
production of dew. But the subject was Icfl in a 
very imperfect state, and would now require, indeed, 
to be entirely re-modelled. The progress of physical 
science during the last few years has dispelled the 
difficulties which obscured that interesting part of 
meteorology, and has atlength furnished a most lu- 
tninous and complete explication of the whole train 
of dependent phenomena. We had therefore de- 
signed to give some extension to the present article, 
in the view of entering into the accessary details, and 
of stating the results of new experiments, performed 
with scrupulous accuracy, and by the help of instru- 
ments of a refined construction. But the lute £>eason, 
{ 1 H 18 ,) however grateful in other respects, having 
proved unfavourable to such researches, we must de- 
fer our remarks and calculations till wc come to treat 
of Hyorometry and Meteorology. Wc are hence 
obliged to confine ourselves to a sketch of the various 
opinions that have prevailed concerning the forma- 
tion of dew, and a short narrative of the successive 
discoveries made on the subject, till they finally 
ripened into a, consistent and satisfactory conclu- 
sion. 

Dew is the humidity whicli the air, under cer- 
tain circumstances, deposits, in the form of minute 
globules, on the surfaces of the bodies in contact 
Etymology With it. The Greek term was evidently de- 

of the rived from Od&ip, aqua^ implying simply toaterhtg or 
humifaction. The Latin name ros is of the same 
descent. Our English word is obviously borrowed 
from the German thau, akin to the verb which sig- 
nifies to >weft, and conveying the idea therefore, in 
the Shaksperian phraseology, of air “ wc&iW, 
thavoingt and resolving Usetfinio a rfrto.” The Swed- 
ish term dag is no doubt of the same origin, though 
it likewise denotes low wul or floating vapour. It 
is remarkable that the French language, though 
'certainly not remarkable for its copioubness, has 
two distinct terms for dew, — serein^ for the hu- 
midity which coltocU in the evening:-^nd roste, for 
what appears accumulated in the morning ; the latter 
being derived from the Latin word ros, and the for- 
mer intimating that dearness and serenity of the sky 
which is most conducive to the foi mation of dew. 

When the atmosphere has a temperature below the 
point of congelation, the dew which might adhere to the 
substances exposed to it, passes into the form of hoar^ 
frost* This was called by the Greeks rra-gyn, from its 
hard or consolidated nature. The Frencli term is ex- 
actly the same compound as our own, xdiA frost — gc- 
ISe blanche* But the German language has a simple 
and primitive word to denote it, reif; which, in the 


Swedish, has been slightly modified into dm, a word Dew. 
likewise adopted by the older English writers, and still 
retained in the Scottish dialect, or dilated into rime- 
Jrost, and thence probably corrupted into ra^-frosU 

As dew appears to collect only during fine clear Ancient no< 
nights, when the heavens glow with sparkling con- tions con- 
stellations, the ancients, in the infancy of science, 
imagined it to be actually shed from the stars, and, 
therefore, to partake of a pure and celestial essence. 

Hence the vulgar notion that detv falls^ which has 
prevailed through all ages, and continues to tinc- 
ture every language.* The mythologists described 
Dew as the daughter of Jove and of the Moon ; f 
and Plutarch asserts it to be most abundant in the 
time of full moon. The lunar beams themselves 
wxTe supposed to contribute some influence, being 
of u cold nature, and, therefore, possessed of a humi- 
fying quality.^ The moon, it was imagined, perform- 
ed nu rely the office of an imperfect mirror, reflect- 
ing the softened lustre of the sun without any por- 
tion of his heat. 

The dew of heaven has always been regarded as 
a fluid of the purest and must translucid nature, ncnt qna- 
Hence it was celebrated for that abstergent property 
which, according to the vulgar persuasion, enables 
it to remove all spots and stains, and to impart to 
the skin the bloom and freshness of virgin beamy. 

Like the elixir of later times it was conceived to 
possess the power of extending the duration of hu- 
man life ; and Ammianus Marcellinus ascribes tlic 
longevity and robust health of mountaineers, in com- 
pai i.wun with the inhabitants of the plains, chiefly to 
the frequent aspersion of dew on their gelid bodies. 

Dew was also employed as u most powerful agent, 
in all tlieir operations, by. the alchemists ; some of 
whom pretended that it possessed such a subtle and 
penetrating efficacy, as to be capable of dissolving 
gold itself. Following out the same idea, the people 
of remote antiquity fancied that the external appli- 
cation of dew had some virtue in correcting any dis- 
position to corpulence. Tlie ladies of' those days, 
anxious to preserve their fine forms, procured this ce- 
lestial wash, by exposing clothes or tli*c‘rc‘s of wool to 
the humifaction of the night. It was likewise ima- 
gined, that grasshoppers feed wlioJly on dew, and owe 
their lean features perhaps to such spare iiiet. § 

The philosophers of Greece, after genuine know- Opinion of 
ledge had illumed that interesting region, e ntertain- Aristotle, 
cd far juster notions concerning the nature and for- 
mation^ of dew. Aristotle, wnose universal genius 

ran^d over both the physical and tlie intellectual 
world, studied facts closely, and sought to reason ac- 
curately from the phenomena actually observed. In 
his book De Mundo, he defines '' dew to be humidity 
detached in minute particles from the clear chill 


• Gesner, Escciolatus, and other lexicographers, blend tliis idea in their definition of drtv. ' Ros — Humor 
cfplo d^uens noctu, cum sudum esi, et omnis aura quiescii ; qni si gelu concrescat, est Prujna. 

A/o? ^vyalfio tfffoL roi^et %at biag, J Statius has the expression rortfera luna. 

J Rorc aluntur ckadte* Plin. XI. 26 . Dumque thymo pasceniur apes, dum rore cicadee* Vir6. EcIo^ 
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atmospliere." * la his treatise of Meteorology he 
states, that dew is only formed -beneath a calm 
and cloudless sky, but never in windy weather.*' f 
He farther subjoins, that it collects in low places, 
and not on the summits of mountains. Vapour, 
which, according to him, is only heat combined with 
water, rises in the atmosphere during the day, but 
when the cold begins to prevail at night, it again 
discharges its humidity. This vapour, however, he 
thinks, can nevtsr ascend high above the surface of 
the earth, both because it must soon lose its buoy- 
ant heat, and because, in lofty situations, it would 
be scattered and dissolved by the agitation of the 
air. Dew is hence most copious in fine weather^ 
and in low damp situations. A north wind checks its 
production; but a gentle southern gale, charged 
with humidity, will occasion a copious deposit. 
When a more intense cold prevails in the atiiio* 
sphere, the vapour precipitates its humidity in a con- 
gealed torm, and the dew passes immediately into 
hoar-frost. Cold occasions this consolidation. Dew 
has hence the same relation to lioarTrost that rain bears 
to snow ; the frozen mass of clouds constituting the 
one, and attenuated low vapour, seized by frost, 
forming the other. The heat of the suifs rays thus 
first raises the vapour from below ; but, in all its 
subsequent changes and modiheations, the moon and 
stars, contrary to the earlier and more popular no- 
tions, exert no sort of influence. 

The Aristotelian opinions seem to have given place 
among the Romans, to the ruder notions which pre- 
vailed in remote antiquity r^pecting its mode of for- 
mation. Pliny invariably speaks of dew as falling 
from the heavens, — cuyn ros cecidhscl^ W c migiit ex- 
pect, therefore, that the poets would continue in their 
verses to perpetuate the same idea. 

Spanmqut' i'ivti'sti nirv ma(ltbitJiu}nvs.^Ovi\}, Fast. f. 312. 

VititwjHe maitenlia rorr, 

Tunpova metis Fast III. aUO. 

— qua priitiijaccpt, 

Quf rorifira MiiUrns aura 

Zcjilii/ruii renias emcai /lo/ias..— S eneca Tiag, 

I Hue uli rorifcrls tirram nox obmil um/im. 

Litciiet. VI. 4. 04, 

Virgil marks the cold which always accompanies 
the fonnation of dew, and which, when it becomes 
more intense, converts the lucid globules into spicu- 
lar shoots of hoar-frost. 

turn primum ^elidos rorea aurora remitt it, — Eclog. VIII. lo. 

Pun ca roribua nmia et pruinui florem Georg, 

The opinion that dew falls from the sky, mainlin- 
ed its credit during the course of the middle ii|bs. 
The alchemists even carried this idea so far 
as to fancy that, since the dew gradually eva- 
nishes in the progress of the day under the ac- 
tion of the solar rays, h Ithen merely seeks, by 
sympathy, to regain its native seat in tlie highest 


heavens. Nay, some of tliose ingenious enthusiasts 
have not scrupled, in confirmation of their wild hy- 
poftiesis, broadly to assert, that a few drops of morn- 
ing dew, being inclosed in an empty egg-shell, which 
is placed at the foot of a ladder resting against the 
roof of a house, the shell will become buoyant while 
the sun shines, and will mount along t^e ladder till 
it reaches the very top. The famous Van Hel- 
mont, who refined on the notions of the alchemists, 
considered the lights of lieuvcn as of two distinct 
kinds, — the one which flows from the sun and rules 
the day, being intrinsincully warm and possessing 
masculine virtue, — the other, which rules the night, 
and emanates from the moon and stars, being of a 
feminine nature and having a cool or refrigerating 
influence. This cold light, he imagined, produces 
the purest essence of water, which is stored in the 
moon, to recruit the waste of the nether world ; and he 
supposed tlic allegory of Jacob’s ladder might repre- 
sent that perpetual ascent and descent of aqueous 
matter, by which the revolution of the system is con- 
stantly maintained, 'fhat the moon's beams are na- 
turally cold,' he thought sufficiently established, by 
tlie prevailing belief of the common people, who 
carefully avoid sleeping in the open air, without 
some screen to protect them from the chilling im- 
pressions which are shot down upon the ground. 

ilaptihta Porta asserted that air is actually con- 
verted into water from the accession of cold, and 
thought this transmutation proved by the fact, 
that, on the approach of severe weather, the win- 
dows of an apartment have the inside of the panes 
of glass covered with moisture. Gaspar Schott, 
as late nearly as the middle of the seventeenth cen- 
tury, was so much persuaded of the coldness of the 
moon’s rays, that he stoutly appeals to the effects of 
their concentration in the focus of a reflector. Thii 
experiment, however, was made sixty years befo: 
and with an opposite result, by the famous Sanctorio^ 
the founder of scientific medicine, and the inventor of 
the thermometer. He actually employed the air- ther- 
mometer for the first time ; but this very ingenious in- 
quirer must have been deceived by some extraneous 
circumstances, when he saw the liquor sink so consi- 
derably as he asserts, under the calorific action of the 
moon's light. The philosophical ideas of Sanctorio 
were perhaps in some instances tuo refined for his age, 
and the vulgar notion concerning the production of 
dew continued afterwards, for more than an hundred 
years, to be still generally retainedJ||put the pro- 
gress of horticulture near the lalm part of the 
seventeenth century, brought out some unexpeibted 
facts, which seemed at variance with the popuW be- 
lief. It was remarked, that a bell-glass being placed 
in the evening over a plant, was in the morning pro- 
fusely coverea with dew on the inside, though scarce- 
ly any moisture appeared to adhere to the external 
surface. The humidity which formed the minute 


* ^oortog if IV i/ygov ui^giotg KoCJa eugam 

•j* Vivalcu 4^ aillgia^ re xai avifiag, git wa;^ibj(re7ow pbtt cu^g/ag, alt eutfJfiveu duvoUl' av anfiu miiovltg^— 
The sameobservafiqu is repeated by Pliny, Nequein nube, neque in Jtatu caduni rorea^^NaU Hist, XVIII. 2y. 
and in another place, still more expiicitly^Aom neque geluy neque ardoiibus neque ventis, nee nisi serend 
iwctc.,^ Id. II. 70. 


ool 

Dew. 



S5;2 , B 

Dew. globules, must therefo'.'e Imve risen from the plant 
or the groupd, and adhered against the glass. 
Pioeocopcu Such^ howrev^rr'-waa the^cry slow a^vanpe of* 
sottiid philmopfiy, tliat Perliciust who proposed what 
he Cj^S a Drososcope, consisting of an oblique' ba- 
lance^playte in a soft nick, for indicating the quan- 
tity 01 dew iccumeAatcd in the absence of the ob- 
server, coatdtracB the discourse n hich, under the di- 
rection of Professor WeiJler, he delivered in scho- 
lastic form 6 n taking out Ids degree at Wiiiemberg, 
in 1727, with the. general inrercncc, that Dew de- 
scends to UK fron» the atmosphere of Jupiter, Venus, 
'the Moon, Mars, and Saturn ; but that, though it falls 
^ from the air, it by no means originates in this fluid. 
He had found in the rooiikli of August, that 250 
grains of dew formed on the surface of a square foot 
in the country, while only ^) 4 ^, and at other limes 76 , 
or even |I 4 grains were deposited in the town, 
idpw of The hrst person, however, that appears to have 
Cicnai'n. openly rejected the inveterate opinion of the descent 

of dow was Gersten, another German professor, who 
made sev.^al experiments on the subject, and print- 
ed at Gltssen, in 1753, an Academical Thesis, in 
^luch lie advanced the opposite hypothesis. He 
found that all plmits exhale, in various projiortions, 
the moisture which forms the aqueous deposit; 
and remarked, that plates of copper expost^d during 
the night have only their under surface bedewed. This 
dissertation led the celebrated Professor Mussciieu- 
broek to repeat the same observations at Utrecht. 
Having obtained similar results, he communicated 
Ohsen'^Ations the niaiiiTacts to his Parisian correspondent, M. Du 
•fDuFa 3 r. %y, who planned immediately a series of cxperi* 
ilnents on a large scale. This ingenious pluiost>plier 
caused two tall ladders to beset up, reclining against 
each other, in a vacant space, remote from all trees 
and lofty buildings; and on the 25th %f October 
736 , at fourv ^’clock in the evening, the weather 
ing dear and calm, he laid panes of glass on the 
•tept at the different lieiglits of 6 , 13, 17, 25, and 31 
feet above the ground. Tiicse he visited at certain 
intervads during the progress of the night* By five 
o’clpek, a pane close to the ground had its under side 
completely wet, while its upper side was only slightly 
dewed. At six o’clock, the pane, six feet above the 
surface, wa.s covered with dew ; and at seven o’clock, 
the effect iiud reached the highest pane* During the 
whole night the dtow continued to form ; but it ap- 
peared always more copious op tlie lower panes* 
These fac^night be deemed sufGcteitly conclu- 
sive ; but Fay sought likewise to ascer^ the 

rolw^ive quantities of nioistura deposited at different 
nltitudcs. He procured several rectangular bits of 
green cloth, cut six inches long and four inches 
broad^ and adjusted all to tbe same^wei|^t. These 
lie suspended in horizon tJil^fiosllioDs at four o'clock 
in the evening, one of them only half a foot above 
tiio ground, and the rest at the heights of and 
25 On weighing them next morning, be found 
that they had respectively imbibed 53, 66 , 56, and 
54 grams of dew. The subsequent night having 
proved windy, tl^ gained only 7 , 9* 10 , and 6 
grains. It was evident, therefore, that dew is ibrm- 
ed not only sooner, but more cepietHly* near the 
surface of the ground than at greater elevations. 

To dctorniine, Still more precisely, the several 
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S uahti^ies of moisture imbibed at different balghts, Dcvi'. 

I. Du Fay took three linen towelp, each 3J feet'^^V^^ 
long and 2 ^ feet broad, and having dried them 
thoroughly in the Bdn, he stretched tlicm horizon- 
tally at 1 foot, and 17 , and 28 feet above the ground. 

AlWr exposure during the whole night, the air being 
quite clear and calm, the lowest one was found to 
have gained 3060 grains, the next only 2346, and 
the highest 2742. There occurs sorp^ slight anomaly 
in this result ; but on reducing the greatest efl'ecl to 
English nietisiires, it corresponds ulmtist exactly to 
a cubic inch of dew for each square foot of the sur- 
face. This might apj)car to be rather a low' estimate 
for tile climate oi' Paris in the autumnal season, since, 
at the xurne rate, it would give only a deposit of 
about 13 J inches during the wdiole year. 

In the meantime, Musschenbroek made obser- nigeovm oi' 
vations on the hinnifuction of substances placed Mu^schen. 
above the leaden platform of his observatory at Ui-hr«elc- 
recht. The dew formed in such a situation, he 
thought, could not have risen from the ground, but 
must have fallen from the atmosphere. But, push- 
ing these experiments farther, he was conducted to 
a most curious uiul interesting discovery. He found 
that dew forms in very different proportions on differ- 
ent bodies, luul that it w ill scarctdy adhere to a sur- 
face 4 )f polished metal, while it streams profusely 
over glass nr porcelain Even the colour of the sub- 
stance appeared, in some instances, to alter tbe ef- 
fect. I'hus, a piece of red morocco leather acquir- 
ed, by exposure through the night, twice as much 
dew as another piecQ#of the same size, whether 
black or blue. A closer examination} however, con- 
vinced him that this modification wus not caused by 
the mere colour itself, but was occasioned by the 
addition or infliBion of the matter employed to pro- 
duce it. 

M. Du Fay, on his part, repeated those experl- F.xicnsion by 
ments w'ith the same succt?ss. He likewise perform- I'ay. 
ed others of a similar description. Electricity was, 
at this period, in higli vogue, and ho had distingui.sli- 
cd himself in that career. It, tlierefore, struck M. 

Du Fay that the disposition of certain bodies to at- 
tract or to repel dew, w'as somehow connected with 
the distinction into electrics and conductors. In the 
prosecution of this idea, he sought to compare the 
humifying action of vitreous with that of resinous 
substances. He took a tin boson of the same shape 
and dimensions as one of glass, and having coated it 
on both sides with forty or fifty applications of a 
solution of shcll-lac in alcohol, belDxposcd the two 
vessels during a fine clear night ; but the surface of 
was found to gathex tv^ice as much dew as 
the resinous coating. In the course of his research- 
es, he likewise noticed another curious fact, the 
explication of which must be refisrred to a recent 
discovery. Having selected two large and equal 
watch-gktsses, he set their convex faces horizontally, 
the one on a porcelain and the other on a silver 
saucer, and exposed them both, ni this position, to 
the influence of the night-air ; when the former was 
always observed to collect five or si;^^ times more ^ 
dew |)ian the latter. The metallic surface must 
have, dierefore, in some way or^ other, contributed 
by its presence to check the precipitation of humi- 
dity, though its direct action is confined to a very 
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Dew. narrow limit, fcince, under a reeinout coaling of 
only the hundredth part of an inch in thickness, the 
effect is precisely the same as with a cake of wax. 
In dontirmation of this remark^ having composed a 
squaM plate, by cementing at the edge a polished rec- 
tangle of brass, six inches long and three inches broad, 
to a similar piece of gloss, he founds on exposing it to 
the atmosphere at night, the vitreous surface covered 

, as usual with dew, while the metallic one whs scarce- 

ly at all ahticted ; but, on hiying another slip of glass 
across these plates, the end which rested on the brass 
remained quite dry, while the other end soon became 
profusely wetted. 

acsulu. seemed to follow from the experiments ofMuss- 

chenbroek and Du Fay^ that, strictly speaking, diw 
neither falls nor rises, but, according to the doctrine 
pf Aristotle, only separates, under a certain change of 
circumstances, from the air, and attaches itself to 
some substances in preference to others. ' The theory 
of vapour, proposed afterwards by Le Roy of Mont- 
pellier, threw tart her light on the subject. Moisture 
is suspended in tiie aimospiiere by a real chemical 
solution, in the same manner as nitre and other salts 
are dissolved in water. The solvent energy is in 
both cases augmented by the addition of heat. A 
rise of temperature enables the air to support a larg- 
er portion of humidity, while the decrease of4t en- 
feebles the attractive power, and occasions a preci- 
pitation in the shape of mist or dew. This perspi- 
cuous explication, as we have seen, had been already 
anticipated, though but vaguely stated, by ‘Aristotle. 

A deposition entirely* similar to dew or hoar-frost 
is hcncc formed, whenever the oir becomes suddenly 
chilled, by touching any surface much cokicr than 
itselt', and not consisting of polished metal. Thus 
the walls of long passages, vaults^ or massive builtiings, 
generally diip with wet during the early part of 
the summer, before the external iieat has sufficiently 
pcin’trated. In like manner, it is observed, that when 
a severe and long-continued frost is succeeded by a 
tliaw, that the backs of houses arc quickly incrusted 
with shoots of hoary icicles. 

The formation of dew is hence easily produced 
artificially in a close room, without waiting for ex- 
posure undef 'cl clear nocturnal sky. If a caraffe, 
filled With water from a spring or well, be carried 
into a warm apartment, the outside of the glass will 
become soon covered over with an aqueous deposit, 
which must increase till the body of wjter has ac- 
quired nearly the temperature of the encircling air, 
and will afterw'ards gradually disappear. But if a 
piece of tin-foil be applied to the bottle, it will re* 
main dry, while the rest of the surface oppears hu- 
mified with dew. 

v'ari.)iisOi)- * curious fact, that air always begins to do- 

-^crvatioiis of posite its moisture on gloss, even before it has reach- 

L'cblic. ed the point of saturation, or become absolutely damp. 

This property, and the circumsiances connected with 
it, Mr Leslie discovered, in the year 1798, by help 
of his hygrometer, which he had alUtfady brought 
nearly to a state of perfection, if On exposing winc< 
glasses at thd approach of evening, they were soon co- 
vered with dew, while thitf instrument still indicated 
several degrees of dryness. The diflerence was yet 
greater in summer than in winter. The hygrometer 
iicing inclosed within a striall glass receiver, placed 


on a wetted plate likewise of gloss, stood, after the 
whole in^rnal surface had become lined with dew, 

'at 5^ in a very cokl room, but at 15^, when the 
apartment was kept warm. 

The general observation is explained by Mr Leslie s 
researches into the propag.Mtion ofheat. No adjoining 
substances can ever come into absolute contact ; but 
air approaches much nearer lo the. boundary of glass, 
porcelain, or paper, than to h surface of polis»Seii 
nit tul. By extension, tlieri-fore, of the principle 
of capillary action, the suspended aqueous particles, 
which have a strong adhesion to glass, to whicJi 
they are brought so close, readily dcTucli tliem'^elves 
from their union with the air. But the same parti- 
cles being held baek from the proximity of u meliil- 
lic surface to which they have little atiniction, arc 
never deposited on it unless the air is actuully over- 
loaded with them. The hvgrometer will, according- 
ly, reach the absolute zero, when it is shut tip with- 
in a ca^e of polished tin. 

^Ir Leslie afterwards made several occasional ob- 
servations relative to the production of dew, par- 
ticularly during a series of clear warm dAys in the 
moiiili of May 1801, at Easbury in Dorsetshire, . 
where he placed his instruments both on the law^n 
ancl on the balustrade of a tower sixty feet in 
height. Without entering into details, it may be 
sufficient here to mention the principal results. 

The periodical variations, both of the hygrometer 
and thermometer, were much greater near the 
surface than at some elevation. On the approach 
of sunset, the thermometer on the^ grqpn# sunk 
rapidly ; the hygrometer relapsed to about fivb 
degrees^ and the dew began to form on the blades 
of grass. During the night, the thermometer de- 
scended st^iower, the hygrometer indicated abso- 
lute liumicfl^, and the lawn was covered with a pro- 
fusion of dew. But a little after sunrise, the ther- 
nibmetcr again mounted, the hygrometer began to 
act, and the sheet of ndoiaUire gradually exhaled. 

In the progress of the dqy, the heat and dryness in- 
creased ; and, about two o'clock, the thermometer 
and hygrometer, both of them screened from the di- 
rect action of sun, stood generally, the former at 75^, 
and the latter at 85®. But, on the top of tlie tower, 
all those-changes ware less violent. The thermometer, 
which at that altitude seldom rose in tlie course of 
the day to 70®, or the hygrometer to 65®, indicated, 
as night again closed, a depression, though very mode- 
rate in comparison with what was shown at the sur- 
face of the ground. The thermometer stood several 
degrees liigher than below, the liygromcter remained 
at a dryness of 15® or 20®, and no dew was deposit- 
ed on the t^lustrade. Bat similar differences of ef- 
fect, although on a smaUer scale, were exhibited at 
very moderate heights. On lifting those instruments 
in the evening only a foot from the ground, the ther- 
mometer would rise u degree or two, and tiie hygro- 
meter mount from the verge of moisture to perhaps 
10®. At an elevation of four feet, those changes were 
nearly doubled. The dew thus always began, as io * 

Du Fay’s experiments, to form at the surface of tiie 
earth, and continued to mount upwards with the 
progress of the night. ^ . 

It is hence easy to explain the general plienoind* 
na of dew. In fine calm weather, after the raysnomeni. 



i 


Hi . ©iw. 


D«ir. of the jkjtflnlw tun fiftve nented'lo wtan th# Mir- 
face of nhe'^routtd, the detcdnt of the higher mA» 
of air ^r^tikU|^^!Ilg the uHIAehaoBt ttrattuzii anil 
diepotes it to oAmpnesSi till their continued Inter- 
mixture pntdncet a fog, or low cloud. Such fogs 
are, to^arA the evening, often observed gifther^ 
in narrow voSes, or along the course of sluggish 
rivers, and generally hovering within a few inches of 
the surface. But in ifTl situations, these watery de- 
posits, eithdr to a greater or a less degree, occur in 
the same disposition of the atmosphere. The mi- 
nute suspended globules, attaching themselves to 
the projecting points of the herbage, form dew in 
mild weather, or shoot into hoar frost when cold 
redominates. They Collect most readily on glass, 
ut seem to be repelled by a bright surface of metal.’** 
The unequal heating of the surCace during the 
day thus occasions, on statical principles, a per- 
petual interchange between the higher and the lower 
atmosphere, ahich is prolonged through the night, 
the warm portions of air still continuing to ascend, 
and leaving their place to be occupied by the de- 
scent of Similar cold portions of that fluid. This ver- 
ticil play is a provision of nature for the attemper- 
ing the diurrml vicissitudes of climate. ** In clear 
and calm weather, die arr is always drier near the 
surface during the day than at a certain height above 
the ground, but it becomes damper on the approach 
of evening, while, at some elevation, it retains a 
moderate of dryness through the whole of 

the nkht. If the sky be clouded, less alteration is 
Jk^tra^M^ the state of the air, both during the pro- 
f^sa Of the day and at different distances irom 
the grOQhd ; arid if Widd prevail, the lower strata 
of tte WtmOsphOre, thus agitated and intermingled, 
will be reduced to a still itSHrer equaUty of con- 
dition.** + ^ 

t urious Kx- The nescont df chill air caused by superior den- 
ptnments of gjty, explains ^S^e fbmiaticin of dew in low situations, 
B. Prevost progressive elevation as tlm coW accumu- 

. fates. But some fkrther explication was wanted to 
reconcile the OOAoluding observations of M. Du Fay. 
The subject was in consequence resumed by 
M. Benedict PreVost, who performed a curious set of 
experiments, described in a Memoir read before the 
Philosophical Society of MontaUban in 180^. The 
results are certainly ppiplexing, and would almost 
asem anomalous. 1. Tin or copper foil, and gold or 
silver leaf, being applied to pkitos and ex- 

posed td dew. Were observen, as befm, to remain 
gehcrally dry, while Che vitreous Surface became 
bathed with moisture. S. A.iler exposure to vhb 
night-air, not only a dry bolder appeared, extending 
a little way beyond the film of iWetal, but the side 

K ite to that coating continued sitll dry, though 
f rest of the glass wM profusely wetted, a. A 
piece of glass, being laid above the metalli<^ |eaf, de- 
stroyed Its cifoct. 4>. A rectangular piece 'of tinfoil 
beibg pasted un the inside, at the top of a pane of 
glass, in a window havlOf a northern exposure, and 
a stmilar piece appflSd at the bottom on tne ouuide ; 
when the dewing began lirer against the inside, the 
interior coating appeared wetter than the naked Sur- 
face, and the portion of this tntfnbdiaMv behind 
exterior coating seemed always dfiet than the test. 


The ^a^ia were exactly reversed, when the dewing Oew^ 
cbitMOenced on the outside of the window. >5% Op- 
posite to the middle of a rectangular leaf of metal, 
a siiniiar but smaller piece being applied on the out- 
aide of the pane, when ihe dew Megan to form with- 
in the xpaitraent, the space behind the exterior coat- 
ing still remained dry. 6. fn all cases, whether on 
the inside or the outside of the pane, on covering the 
metallic leaf with a piece of glass of the same di- » 

mensioQSt the effect was exactly the same as if no 
metal had been interposed. 7* Similar appearance:^ . 
were produced by combining gilt paper or quicksilver- 
ed glass, the results depen£ng wholly on the nature 
of the extreme surfaces, according -as they consisted 
of metal, or of glass or paper. 

On reviewing these curious facts, M. Prevost was 
struck with their apparent analogy to t^e phenomena 
of electricity. He thought they might all be com- 
prised under a single proposition : That gkiss xokich 
separates two masses of air of unequal temperatures 
attracts or repels humidity according as it is armed 
with metai on the hot or on the cold side. To account for 
these very singular yet interesting facts, he proposed 
a random and strained hypothesis, grounded on 
some loose notions of chemical affinities. But we 
need to stop to examine it. 

Dr Thomas Young, in his Lectures on ThcorctiuB 

Philosophy, published in 1806, concludes a short ab- 
street of the experiments of Prevost, with suggest- 
ing, that they would derive their explication from Mr 
Leslie's Discoveties on Heat. The anticipation was 
perfectly just, though the discoveries themselves 
required then a little farther extension to embrace 
the whole phenomena. Mr Leslie had carefully 
investigated the laws which modify the propagation 
of hot or cold pulses through an aerial medium from 
a solid or a liquid boundary. But he did not con- 
template the pulsation excited at the conterminous 
surface of two strata of air having different tempe- 
ratures It was indeed impossible to devise an ex- 
periment in which the opposite layers of fluid could 
be kept distinct, for the warmer portions of air would 
seek always to rise, while its colder and denser portions 
would endeavour to sink downwards, and thus form, 
by insensible shades, a vertical gradation of tempe- 
rature. But though the pulsatory action cxcitrd at 
each successive horizontal stratum, might singly 
escape observation, it seemed probable that the 
accumulatid impressions transmitted from nu- 
merous b^ndaries would become very sensible. 
Accordingly, in a close heated room, the pyros^ 
eoj)e, or differential thermometer having one of its 
balls gilt, which is susceptible of such pulses only, 
marks, near the floor^ perhaps four or flve degrees 
of calortiic impression, y^ when lifted higher, 
it indicates an efieet aiways dnuDishing in pro- 
portion to the pfwximity of the ceiling. The entire 
action exerted, or the ansouifi of the intermediate 
energies, Wf^ therefore, as the excess of the tempe- 
rature of iMMMtratum of air next the ceiling above 
that of the stratum in which the instrument happen- 
ed to be placed. Carried out of doors in clear and 
^Ini iseatber, after the sun had withdrawn his beams, 
it betrayed a much stronger tendency the contrary 
way, and marked a copious frigorific impression, evi- 


* Leslie on the Jte/afions of Air to Heat and Moieture^ p. 132. 


t Ibidn p, 92. 



D E W . 4|| 


Bew, dently produced by the coldness which must pervade 
the upper regions of the atmosphere. But to fit the 
^thriu- pyroscope for making observations during the day, it 
scope. ^AS converted into the jSStAriosctjpe, in whigh the in- 
fluence of light isneutraliKed,— .a combination of great 
delicacy, and, therefore, a valuable acquisition to 
meteorological science. * The application of this new 
instrument has not only ascertained the existence, 
but measured the intensity, of the cold pulses which 
arc Qt all times darted downwards from the successive 
strata of air, though often partially intercepted by 
clouds, or more completely, obstructed by low fogs. 
But since the spheroidal cup, which concentrates 
the various oblique impressions on the upper bail 
of the aethrioBcope, can do little tiiiore than double 
tiie direct action against a horizontal surface, it 
may hence be computed, that, in fine bright even- 
ings, those cold pulses rained from the akv are suffi- 
cient alone to depress the temperature of the ground, 
according to the seasons, sometimes eight degrees, 
but generally about three degrees, by Fahrenheit’s 
scale. The blades of grass, thus chilled from expo- 
sure, cool in their turn the damp air which touches 
them, and cause it to d^op its moisture. For the 
same reason, the naked ball of the- sthrioscope, as 
it is still more cooled, appears much sooner affected, 
being commonly covered with profuse liquid globules, 
long before the dew has begun to form on the sur- 
face of the ground. 

Anomnlies All the difficulties and seeming anomalies of the 
cxpUinetl. observations of Du Fay and Prevost now vanisli 
away. The various phenomena proceed chiefly from 
the cold, induced by exposure under a clear sky ; 
but other causes will often essentially modify the re- 
sults. 1. The impression received on a plate of po- 
lished metal scarcely amounts to the tenth part of 
what is communicated to a surface of glass, wood, 
cloth, paper, earth, or grass. 2. When the action 
oontinues the same, the corresponding depression of 
temperature yet depends on the slowness with which 
the cold is subsequently dispersed. In calm wea- 
ther, a plate of glass, or a sheet of paper, if covered 
on both sides with a leaf of metal, will gain or lose 
heat twice as slow as before ; and if coated only on 
one side, its progress will be a half slower. But 
high wind? greatly assist the dispersion of heat, and 
often 1 educe the effects of external impressions to 
the third or the fourth part of their ordinary mea- 
sure. 

Hence the reason why scarcely any dew is formed 
in windy weather, though the sky be clear ; for the 
frigorific pulses must then have little efficacy, not 
cooling the ground perhaps more than one or two 
degrees. In the last oliservation of Du Fay, the slip 
of glass laid across the recU^gle, composed of al- 
ternate bars of glass and of brafs, being greatly chil- 
led by exposure, had by contact communicated its 
coldness to die n^atter under rt, and thus enabled 
the metal to assilK in the dt^osiiion of dew. In Pre- 
vost’s second experiment, the metallic leaf being' 
scarcely affected by the frigorific impressinns, check- 
ed by its presence the progress of cold along the vi- 
treous -surface, and therefore maintained a dry bor- 

* See article ('limate, p. 197» &c. of this volume; 

the Rayal i^ociety of Edinburgh. 


der around it. Hence, in his third experiment, a 
piece Hof glass covering the metal received tlie entire 
impresbions, and resrnred the former effect. The 
applicaiiou of a nietallic coating against the inside of 
a pane, must, in the fourth experiment, have aug- 
mented by one half the efficacy of the external pulses 
of cold, and thus made the dew to attach more pro- 
fusely. For a like reason, while a leaf of metal on 
the outside of a pane became, in the fifth experi- 
ment, slighdy dewed, the addition of a smaller me- 
tallic against the inside increased the efi'ect, by pro- 
moting the accumulation of cold. 

The remarkable experiments which the late Dr Fa- WiUonV 
trick Wilson, Professor of Practical Astronomy in 
the University of Glasgow, performed during the 
severe frost of January 1 780, are easily explained on 
the same principles. In the declivity of a garden, a 
thermometer laid, in a clear star light, on the surlace 
of the snow, stood from eight to ten degrees lower 
than when suspftnded at the height of a few inches. 

This excessive cold was evidently not occasioned by 
evaporation, for, on blowing with bellows against 
the bulb when it lay on the snow, so far from sinking 
more, the mercury actually rose two degrees hi^er 
than its station in the free air. The intensity was, 
no 'doubt, in part owing to the low position of the 
snow, for a thermometer suspended at a pole project- 
ing from a window 24 feet above the burlace, indi- 
cated four degrees less cold tlian below. But, besides, 
the accumulating action of the descent of cold air, the 
snow must have been also chilled extremely by the 
frigorific pulses darted from an azure aky. ^ This in- 
ference, though not perceived at the time, or, 
deed, likely to have been admitted then as philoso- 
phical, is distinctly supported by an experiment of 
Dr Wilson, Having* screened a spot of the garden 
by a sort tf sharp roof formed with two inclined 
sheets of brown paper, and laid a thermometer un- 
der it on the surface of tbe snow, the instrument 
soon marked 6 degrees of less cold than before, or 
than another exposed at only a short distance. But 
this open screen, since it cquld not impede the mere 
descent and influx of cold air, must have intercepted 
a more powerful frigorific influence. 

Dr Wilson afterwards performed other similar ex- 
periments, which are detailed in his paper on hoar, 
frost, drawn up in 1788, and inserted in the first vo- 
lume of the Transactions of the Royal Society of 
Edinburgh. He made the important remark, that 
during a fug Acre was no difference of temperature 
between the surface of snow and the incumbent air. 

But he neglected to pursue the consequences, and 
was disposed, from the various facts which he hod 
observed, to conclude vaguely that hoar-frost is al- 
wayii accompanied by a production of cold. 

About the same time Mr Six of Canterbury, the Six’s ObKer.' 
inventor of the s^f-rcgistcring thermometer, 
ployed that very useful instrument in making similar 
but more extensive observations. He found, in a 
clear summer evening, his tbe^ometer, when laid on 
the graw, to sink 5 degrees lower than when sus- 
pended freely near the surface. Bat he had occa- 
sion afterwards to remark still greater differences. 

and also Voi. VIU. p. 46^, of the Transact¥rtt}i 
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Beil On a clear and still Dight in winter, the thcrmooieter 
which had been supported in the air, fell no fewer 
than 13^ degrees when placed flat on a meadow. 
He Itkewise noticed, as Dr Wilson had done, that 
thick logs alultyg im|)ede, and often wholly pirevent, 
the peculiar cooling of the ground. 

. It seemed, therelbrc, ascertained, that, in the ab« 
sertce of the sun, the surface of the earth, and espe- 
cially its projecting herbage, acquire, in calm wea- 
ther, from the mere aspect of a, bright and uncloud- 
ed sky, a very notable degree of cold. This cold 
appears likewise connected evidently with the for- 
mation of dew. But what Is the nature of that re- 
lation ? Is tl)€ coldness contracted by substances 
on exposure to the nocturnal air, to be considered 
os the effect or as the cause of their dewing ? The 
i’ornirr opinion, we have seen, was espoused by Dr 
Wilson, though sound theory should make us ex- 
pect, lliat the deposition of dew, or the convorsioA of 
humidity from a gi.stM)us to the liquid state, must, 
on the con traiy, occasion a smulJ extrication of heat. 
But constant experience shows, that cold bodies, not 
sheathed with tiietollic lustre, become always sprinkled 
witliiniimte aqueous globules, from the contactofdamp 
air. The simplest truths, however, are very seldom the 
nisLovcry of soonest perceived ; and the late ingenious and learn- 
J)r WcIIn. merit of being the first who dis- 

tinctly attributed ' the formation of dew to the pre- 
vious cold induced on the ground from the aspect 
of the sky. Tie Imd early conceived an opposite 
idea, but u closer examination of the subject led 
him to adopt jiister views. Being once engaged 
in the research, he prosecuted his observations with 
assiduity and ardour for upwards of two years, at 
a frienus villa on the skirts of London, in spite of 
his professional avocations, ana at the evident risk 
of his precarious health. The numerous facts thus 
collected, are detailed in his Essa^ on Dew, which 
appeared in 1814, and immediately attracted a very 
considerable share of public notice. This little 
work, however^ does not add much to our stock of 
accurate information ; but it is rcndcied interesting, 
by tlic variety of collateral objects vihich it embraces, 
'I’he experiments themselves rarely display address 
or delicacy ; and Dr Wells, without ever employing 
the hygrometer or the pyroscope, instruments which 
lie could have then procured, generally con- 
tents himself with stating mefcly rude approxima- 
tions. Fortunately, such coarse results were sufficient 
10 support the main principle, for otherwise they 
would have required much correction. But we must 
still regret that tlie worthy author should have fre- 
quently trusted to conjectural reasoning, instead of 
appealing Ui direct experiment. 

The chief olfcervations collected by Dr Wells may 
iiiii ollwr- reduced to a narrow compiteB. The coldness of the 
v^tions. objects exposed was always found to prdaie the for- 
mation ofdt w, which continued, in favourable cLrcum- 
stances, to accumulate somewhat progressively during 
the whole night, so. that, fVom midniglu to sunrise, the 
deposition was even greater than from sunset to mid- 
night. Dew was more abundant in the spring and au- 
tumn than at otlier seasons, and it i^as always very co- 
pious when tlie atmosphere inclined to bumidity,-^for 
instance, in clear nights succeeding to misty mornings, 
or in clear morniags succeeding to misty nights. 


w. 

The coldness which bodies contract iVoni expo- 
sure must be augmented by every cirouni'stance 
which retards the communication of heat. Hence 
loose and spongj' materials arq mostly aftVeted. 

Thus, in a clear night, the crass was 12 degrees 
colder than the garden mould, and 'KiJ degrees 
colder than a hard gravel walk. In another bright 
evening, the Eiirfuce of snow being 9 degrees colder 
than the air, a piece of swandown laid on it became 
still 4 degrees colder. Again, a lock of wool, placed 
on a small tabic in the garden, beeume degrees 
colder than the air, while swandown, in the same 
situation, acquired a coldness of J I J degrees. 

The quantities ol’ dew which attach to dift’erent 
substances appear to follow the proportions of their 
relative coldness. Parcels of wool, each weighing 
ten grains, being teased out into flattened balls of 
Q] inches diameter, and laid on a grass plot, on a gra- 
vel walk, and on fresh garden mould, acquired, during 
u clear calm night respectively, 16, 9, and 8 grams 
of humidity. In another favourable night, ten grains 
of wool laid on the table attracted 16 grains ot dew ; 
while another similar parcel, suspended at the same 
height in the free air, acquired only 10 grams; but 
the former must bavc also been much colder limn 
the latter, since its confined situation, unlike the 
open exposition, would check the dissipation of the 
frigorific impressions. Hence dew is always denser * 
on grass than on the leaves of shrubs. 

But the cooling of substances from exposure, roIdnc«!i of 
though one great source of dew, is not the only tbe Suriiue 
cause of its formation. In low fogs, while the ground tla* sole 
is scarcely colder than the incumbent bed of 
the humidity yet settles profusely on all bodies, even 
on the polished surface of metals. From Six's ex- 
periments it appears that, from the height of 200 
feet, the temperature of the atmosphere, in fine 
evenings, decreases regularly about 10 degrees, the 
colder, and therefore denser portions, being always 
thrown down to the surface. Hence the reason uf 
the ancient remark, that dew is more copious in low 
vales than on the tops of hills. But the observa- 
tions of Dr Wells serve to confirm the general state- 
ment. A lock of wool exposed on a table, imbibed, 
during a clear night, l6 grains ol‘ dew, hut a similar 
parcel, placed immediately under the table, and con- 
sequently screened from the aspect of the sky, at- 
tracted 4 grains. In the latter cjisc, the mere ae- 
cumulalion of cold air below, must have occasioned 
the aqueous deposition. 

It might perhaps have been judged sufficient, if 
Dr Weils hud contented himself with assuming the 
coldness induced on the ground as merely an expe- 
rimental fact. At.any rate, we cannot help regrett- 
ing that he should have sought the expliration of 
this primary plienomenon from the very loose, cum- 
brous and visionary hypothesis of M. Prevost of Ge- 
neva! conceniing what is gratuitoui)|f called radiant 
hfiat. We are at a loss, indeed, to conceive how 
a spemilatioD, so repugnant to all the principles of 
sound philosophy, should, at this time, nave procur- 
ed an^ favour, unless it procccds^from the blind ad- 
miration which the multitude are prone to entertain 
for whatever lulls the reasoning faculty, and appears 
cloudy and mysterious. (o.) 
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Dietetics. In the body of the Work, under the title Materia 
Medic A. is inserted a general view of the subject of 
Diet( tics, and a pretty complete list of alimentary 
articles. The discoveries made in chemistry since 
tliat article was written, as well as the progress of 
physiology connected with the subject of nutrition, 
will, however, enable us to give some interesting addU 
tions on a subject of great importance to every one, 
without being obliged to treat it again in a regular 
system. 

The necessity of aliment is explained by a know- 
ledge pCithe functions of the body, and its selection 
depends upon the same principles. The living ma- 
cliine, as well as those that arc inanimate, wastes in 
proportion as it is used, and this waste must be 
supplied, 'fo learn the kind of supply required, 
the kind of waste and its mode must be ascer- 
tained. 

I,encr:il human body is of a very compound nature ; 

ffubjeet. indeed, it is the most compound ol ull bodies, as well 
as tt^e most complicated of all machines. It is com- 
pose of solids and fluids, and these again consist of 
various chemical elements in diflerent states of com- 
bination. A great part of the mass of our bodies 
consists of water, and certain animal substances, to 
which chemists have givefi the name of fibrin, albu- 
men, gelatin, mucus, and osma>somc. Our bones 
consist principally of phosphate of lime. Besides 
these, some other principles enter into the composi- 
tion of our bodies, though in cpmpuratively small 
proportion. All the elementary matters, of which 
these principles consist, are continually discharged 
by the various excretions, but generally in states of 
combination different from those’ in which they ex- 
isted as a part of our body. 13y the lungs a great 
deal of carbon and hydrogen is exhaled in the form 
of carbonic acid gas and vapour ; by the skin carbon 
and hydrogen are also thrown, off in considerable 
quantity ; by urine, in addition to carbon, liydrogen, 
and oxygen, much azote, phosphorus, and lime, are 
disciiarged in the form id' urea, and the phosphate 
of lime ; and by the alvine evacuation, not only 
the indigestible parts of our aliment are expel- 
led, but also carbon, hydrogen, and azote, which 
formed integrant parts of our bodies, and have ful- 
filled their functions, in the form of bile, mucus, and 
intestinal flatus. Wc, therefore, see that there is a 
constant waste of carbon, aaote, hydrogen, oxygem 
pliosphorus, and lime going on, which must bo 
placed. But there are only two sources from which 
this waste can be repaired, — the almospbere in which 
we live, and the aliment which we introduce into 
our stomach. The atmotphere consists of oxygen 
and azotic gases, and it Hwery dtfubtfal whether any 
part of either be absorbed or converted into a part 
of our bodies. At least we may assume that, from the 
air, no part of the maierials to supply the waste of 
the body is derived. These must, therefore, be fur- 
nished entirely frm the matters introduced into the 
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stomacbf and those which are calculated to restore V^lcteties. 
any of the deficient elements or principles alone are 
alimentary. It is not at all necessary that these 
elements sliould tie in the same state of combination 
with the principles whose loss tlicy are to supply. It 
is sufficient that tlie elements be there, for it is the 
very essence of the function of digestion to analyse 
the alimentary matters, and reunite their elements 
into other combinations assimilated to our nature. 

From this view of the subject it would, however, seem 
that the more nearly the alimentary substances ap- 
proach to the nature of the substances jrhose waste 
they arc to supply, the less change upon them is ne- 
cessary, and their digestion and assimilation will be 
more easy. Upon these principles, animal substan- 
ces should be more easily digested than vegetable, 
and a larger proportion of their elements should be 
assimilated, while a smaller proportion should be 
separated to form excrementitious or indi^stible 
compounds. In the same manner, vegetable sub- 
stances are more digestible, and generate less excre- ^ 

mentitious matter than inorganic substances, which 
furnish only a small propc^ion of assimilable matter, 
and which must be separated from combinations total- 
ly foreign to our nature. 

Besides alimentary substances properly so called, 
there is another class of substances which do not 
contribute much to repair 'the waste of our bodies, 
and yet perforni an essential part in the function of 
digestion. These are called condiments, and their 
use is to stimulate the organs of digestion to greater 
activity, and, in fact, they are all much more sapid 
than the proper alimentary substances, which are in 
themselves generally insipm or mawki^. 

From the view we have taken of aliments, it will 
appear that they are furnished by all the kingiloins 
of nature; the mineral kingdom supplying chiefly 
water and lime, while the vegetable, in addition to 
these in smaller quantity, yields much carbon and 
hydrogen ; and tbc animal kihgJom, in addition to a 
proportion of all the preceding elements, furnishes 
almost all the azote which enters into our composi- 
lion. Althqugh this statement be generally true, 
there are facts which, at first, do not seem to accord 
w^ith it ; and there are some grounds for believing, 
llmt living bodiA have either the power of changing 
the elementary nittUre of bodies, or of analysing these 
bodice we at present consider as simple, so that one 
is apparently changed into another. Thus some ani- 
mate, in the state of nature, live only upoli animalsub- 
stances, and it is easy to conceivi^how. by a very 
simple process, the blood and flesh of their prey 
should become a part of their proper blood and flesh. 

Their elements, and even the dbrabioations of thc^m, 
are alike. But there are other animate whose fle^h 
and blood do not differ materially from those of car- 
nivorous animate, and which Jive almost entirely up- 
on vegetable substani^, far removed from animal 
natuie,*aQd containing little if any azote. 

4 B 
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This subject has lately engaged the attention of 
^Magendie, * the most distinguished Parisian phy- 
siologist of the present day ; and hU views arc 
the most important lately promulgated upon this 
point, and throw very great light upoo^ the sub- 
ject of dietetics. To ascertain the sources from 
which animals derive the azote which enters into 
their bodies, he performed some experiments which 
appear to prove, that azote is an indispensable 
constituent in the food of animals. For the sub- 
jects of his experiments he chose dogs, because, 
like man, tliey can be supported by vegetable as well 
as animal food, and he confined them to the use of 
pure water, and substances totally devoid of azote. 
JSugar, perfectly pure, was first tried. Of this, and 
of distilled water, he allowed an unlimited quantity 
to a small dog, three years old. For the first seven 
or eight days it secured to agree very well with this 
diet. It was lively, active, and eat and drank as 
usual. In the second week it began to fall ofij al- 
though its appetite continued very good, and it eat 
from six. to eight ounces of sugar in the course of 
twenty -four hours. Its nlvine excrotions were scarce 
and scanty, while that urine was abundant. In 
the third week it became more emaciated, it lost its 
Mveliness, and its appetite began to fail. During 
this period also, ks •eyes became affected in a singu- 
lar and very distressing manner. The emaciation 
increased every day, its strength failed, and although 
it continued to cat from three to four ounces of sugar 
daily, it became so weak that it could neither chew 
nor swallow, and of course could not move. It 
died on the thirty -second day of the experiment; 
and, on opening its body, there was a total absence 
of ikt ; the muscles were reduced to one-sixth of 
their bulk, and the stomach ondintestines were much 
contracted. The gall and urinary bladder were both 
filled with Huid ; but on analysis, the bile and urine 
resembled Uaaae of herbivorous animals. The urine, 
instead of being acid, as in those which eat flesh, 
was like that of herbivorous animals, sensibly alka- 
line, and did not contain a trace of uric acid or the 
phosphates, while the bile contained the picromcl so 
remarkable in ox gall. The excrements also con- 
tained much less azoto than usual. This experiment 
was twice repeated, with nearly the same result. 

Olive-oil was next tried with two healthy young 
dogs, which seemed to agree with them for the first 
fifteen days, but then produced the same bad effects, 
and both died on the thirty-first day. 

Gum was civen to several dogs, and always with 
the same result. 

Butter, ail animal substance, but which does not 
contain azote, was also tried; and although, after 
the thirty sacond day, the dog was allowed os much 
meat os it could eat, it died on the thirty -sixth day, 
similarly affected^ ^ 

M. Magendie also killed several dogs, at a proper 
period, a&r th^ M got a full meal of oil, suitor, 
or gum, to observe tne nature of the chyk thus fur- 
nished. The chyle of the oil was of a decided milky 


white, wliile those of the gum and sugar were trans* 
parent, opaline, and more watery. These experi- 
ments, in M. Magendit's opinion, render it doubtful 
whether the oils, fats, gum, and especially sugar, are 
so nutritive as is generally supposed. But, before 
we adopt, his conclusion, wc must remember that 
whole nations subsist upon food which contains very 
little, if any azote. The Hindoos live almost en- 
tirely upon rice ; the peasants of Lbmbardy upon 
maize; those of Ireland upon potatoes ; the slaves in 
the West Indies get fat during the cane crop, and the 
negroes of Senegal during the gum harvest, and herbi- 
vorous animals are nourished at all times upon grass. 
M. Mngendie is not ignorant of these facts, but tries 
to explain them away by doubting the accuracy of 
some of the relations, and alleging that few vegetables 
are altogether destitute of azote. He cites, in confir- 
mation of his observations, the experiments «of Dr 
Stark, who injured himself by trying to live on sugar, 
bread and water ; and of M. Clouet, who grew ex- 
tremely weak upon potatoes and water, and instances 
tile insufficiency of sugar and a little rum to support 
the crew of a shipwrecked Flamburgli vessel. The 
legitimate conclusions, from all the facts relating to 
this subject, seem to be, 

1. That animals^derive the azote which enters in- 
to their composition entirely from their food, and 
hence, that no animal can live for a considcmble 
time upon food totally destitute of azote. 

2. That animals, even those naturally carnivorous, 
can live a certain time upon food entirely destitute 
of azote, in consequence of which, the excretions 
of the naturally carnivorous become altered, and 
throw off less azote than when fed on animal 
food, acquiring the properties which these excre- 
tions have in animals whose food contains a very small 
proportion of azote. 

3. That vegetable and animal substances, destitute 
of azote, are highly, nutritious, provided, at the same 
time, azote be supplied from the admixture of 
some other aliment containing it, though in small 
proportion. 

Upon these principles, alimentary substances may 
naturally and philosophically be divided into three 
great classes. 

I. Those which contain azote, carbon, hydrogen, 
and oxygen. 

II. Those which contain carbon, hydrogen, and 
oxygen. 

III. Those which contain neither azote nor car- 
bon. 

1. Alimentary Principles tuhick contain Azote, Car^ 
t bon. Hydrogen, and Oxygen. 

The aliments which contain azote correspond 
with the animal substances in general, and are cal- 
culated to repair the waste of our solids and fluids, 
without great alteration or effort in the digesting 
organs. All the immediafe principles of this class 
are not, however, equally digestible, or possessed of 


* Memoire sur les propriftes nutritivee ties substances qui ne contiennent pas tf azote, 8vo, Paris, I8i6. 
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Diftetic*. the same properties. We shall say a few words of 
each. 

1. Fibrin constitutes the .great mass of the so- 
lid matter of the muscles of animals, especially of 
those which are old and have dark-coloured dry 
flesh. It is also a principal constituent of the blood 
of all animals. There can be no doubt, therefore, 
that it is pre-eminently n^itious in tliese its natural 
forms of conSbination, ifl^e know of no experi- 
ments to ascertain its nourishing powers when used 
nlonc. The purest form of fibrin which occurs in 
common circumstances, is the 6bre of flesh which 
has been long boiled in a great quantity of water, as 
in the remains of the meat from which beef - tea is 
made, or of that boiled down for soup. This is ge- 
nerally considered, and is often tiirown away, as to- 
tally indigestible, and deprived of all its nourishing 
principles ; but this is probably a vulgar error, for 
animal fibre in tin's state still contains, as much as 
ever, all the elementary substances which are ne- 
cessary for animal food ; and the only circumstance 
which can account for their indigestibility, is their 
great aggregation, which it is the business of cookery 
to overcome. Fibrin also forms a large proportion 
of the sgbstance of some of the internal organs of 
animals, all of which are nutritious, Pure fibrin is 
v/hite and opaque when moist, but acquires a dark 
colour on being dried. It does not become putrid 
when kept in the air, nor even when immersed in 
water for a considerable length of time. It contracts 
and shrinks on the application of heat, and gives out, 
on being burnt, the smell of burning horn or feathers. 
It is insoluble in cold water — is corrugated by boil* 
ing in water — is insoluble in alcohol, but strong ace- 
tic acid swells it considerably, and renders it transpa- 
rent like cartilage, in which state it may be dissolved, 
or, at least, diffused through water by long boiling. 

Fibrin varies in every species of animal, and in the 
.same animal at different ages, either from a differ- 
ence in its nature, or from a differenQp in tlie mat- 
ter w'itli which it is combined. In many fishes, and 
tlie lower classes of animals in general, it h semi- 
transparent and colourless. In veal, pork, salmon, 
chicken, and some other kinds of poultry, it has a 
pink colour ; iu beef and mutton it is of a fuller red ; 
and in pigeon and game, both birds and quadrupeds, 
it is dark coloured. In general, it is more tender in 
the female than in the male, and in the young aht- 
mal than in the old. 

Albumen is also a principal constituent of animal 
substances, in which it exists in two states, one un- 
coagulated and the other coagulated. Of the former, 
the purest example occurs in tlic raw white of egg* 
Cartilage, horn, hair, noils, consist chiefly of the 
latter. It is also a principal constituent of blood and 
brain ; and it seems to be the chief substance of oy- 
sters, mussels, and snails. Uncoagulated albumen is 
sometimes solid, often glairy, nlways transparent, 
and, when fluid, is soluble in wftter, and its taste is 
bland, or almost insipid^ At 1^65^ Fahrenheit it is 
converted into a white solid mass, of which we have 
a familiar example in the white of a hard boiled egg. 
There can be no doubt that albumen, especially in 
its uncoagulated state, is highly nutritious, and easily 
digestible. 
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*llie curd of milk may be considered as a variety Dietetics, 
of albumen, although it possesses some j)eciiliar pro- 
{>ertie8, especially that of being converted into 
cheese by a particular mode of management. 

Gelatin a third very principal constituent of ani- 
mal solids, as bones, ligaments, tendons, nSembranes, 
skin, muscles, Ac., and exists in much larger propor- 
tions in the flesh of young than of adult animals. 

Thus we see the gravy of veal and lamb always ge- 
latinize, while that of beef and mutton docs not. 

The swimming bladder of the several species of stur- 
geon is gelatin in a state of very great purity, and by 
boiling it may be extracted pure from the shavings 
of hartshorn. Its taste is bland, and nearly insi- 
pid. It is characterized by its solubility in water 
being much increased by a boiling temperature, and 
by the solution, when of a certain strength, gelatin- 
izing or cooling. It is highly nutritious, and sup- 
posed to be the most easily digestible of animal mat- 
ters. 

Mucus differs from albumen chiefly in not being 
coagulated by heat or corrosive sublimate, and 
from gelatin in not being precipitated by veget- 
able astringents, nor gelatinizing when its solution 
is concentrated. It exists nearly pure in saliva, and 
is a constituent of most of the secretions. There 
can be no doubt of its easy digestion and nutritious 
quality. 

Of these four principal constituents of animal mat- 
ter we may remark, that in themselves tliey arc al- 
most insipid ; that gelatin exists almost entirely in a 
solid form, more or le^s dense; that muciis and albu- 
men exist in every form of aggregation, from per- 
fect fluidity to the density of cartilage ; and that 
fibrin is only fluid in the living blood, but in every 
otiier instance is a tough solid ; and that gelatin is 
very soluble in boiling water, and gelatinizes on cool- 
ing; that albumen is soluble in cold water, and coa- 
gulates at 1 05^ ; and that fibrin is not soluble either 
in cold or hot water. Wc may also remark, that, 
although ciiemists iiavc given very definite cl;arac- 
ters of each, ns if they constituted nbsoluu ly dis- 
tinct species of matter, those characters are taki n 
from certain selected kinds of each, and tlial, in 
reality, we find that tlicro is a regular and insensible 
gradation from mucus, through gelatin and albumen 
io fibrin, and that, as in the process of animal i/a- 
tiom, as well as in the progress of life, they pass 
into each oilier, and many intermediate stales are 
found which cannot be distinctly referred to any of 
them# 

O.mazo?n€, or animal extractive, differs very much 
from the preceding principles ; chemically, in being 
soluble in alcohol, and to the senses, in being very 
savoOry or sapid. It is upon this, whi|;;h seems to 
admit of considerable varieties, that the flavour of 
animal food, and of each of its kinds, depends. It 
exists chiefly in the fibrotts organs, or combined 
with fibrin in the muscles, the tendon.s and 

other gelatinous organs 8eem'*to be destitute of it. 

The flesh of game and old animals also probably 
contain it in greater quantity than that of young 
animals abounding in gelatin. 

Gluten is the only vegetable substance which con- 
tains a notable proportion of azote iu its composi- 
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tion. When separated from other principles it forms in the composition of our alimentary regetables. Dietetics, 
a tough, ductiley clastic, and tenacious mass of a The distinctive character of gum is its solubility in ' 
grej colour, resembling, when drawn out, thin ani- coldas well as hot water, and its insolubility in nleohoL 
mal tnetnbrape ; when dried it is brittle, hard, and It is devoid of smell, and to the taste it is blunci and 
slightly transparent like glue. When kept moist it agreeable. In Arabia, Senegal, and the East Indies, 
ferment^ and acquires some of the properties of it is obtained in great quantities from the v^irious 
cheese. Immersed in water it at last putrefiesw species of Mimosa, from the bark of which it exudes 
When burnt or distilled it resembles in its proper- in great purity ; and in hqj;^ climates, in general, it is 
ties horn or feathers. It is soluble in concentrated furnished by many trees, ^^i|fccia]ly thoft which have 
acetic acid, and by the assistance of heat in mu- an astringent bark. In^ur own country, an ex- 
riatic acid, and in the alkalies. It then bears a ample of its production is seen on the bark of the 
strong analogy to the animal substances in ge- plum and cherry trees. Where it is produced in suf- 
ncral, resembling, by different properties, fibrin, ficient quantity, it constitutes -a principal article of 
albumen, gelatin, it is very generally found, diet ; and the Africans of Senegal are said to live 
though only in a small proportion, in the vcget» entirely upon it during the gum harvest. Eight 
able kingdom, in all the farinaceous seeds, in ounces of gum are the daily allowance, and furnish 
the leaves of cabbages, cresses, &c. ; in some fruits, sufficient nourishment for each man. ' 

flowers, and roots, and in the green feculum of ve- Mucilage is the alimentary principle of many of 
getables in general, but it is particularly abundant our esculent vegetubles. In some it is united only to 
m w^eat, and imparts to wheat-flour the property of green colouring matter, as in the leaves of beet and 
fermenting and making bread. On the nutri. spinach ; with bitter matter, which may be prevented 
tious powers of gluten separated from other prin* the process of blanching, as in endive, lettuce, sue- 
ciplcs, nothing certain is known ; but the superior cory, and cardoon, or by using the plant very young, 
nutritious powers of wheW-^our over that of all other as in asparagus. It exists also in every part of the 
farinaceous substances, sufficiently proves that, in mallow tribe ; in many roots, us scorzonera, salsafy, 
combination with starch, it is highly nutritive, and and Jerusalem artichokes, in the reo ptacle of the 
in all probability it is the gluten of tlie green fecu- flow^er of the artichoke. It is combined with an acid 
lum which supplies the azote necessary for the sup- in sorrel leaves; with saccharine matter in many 

port of the herbivorous animals. fruits, as the fig and date ; in roots, as the car- 

rot, parsnip, and heel ; .‘ind with slight acrimony 
S. Alimentaru Principles which contain Carbon, Hy~ »urnip, cabbage leaven, cauliflower and bro. 

drogen, and Oxygen. fonsicleruble acrimony in the radish, 

^ cress, and mustard. It exists in groat quantity. 

Starch is very abundantly diffused through the combined with a peculiar nauseous printijilc, in 
vegetable kingdom. It exists in great in va- onions, garlic, shnlot, leek, &c. ; and, lastly, in small 

rious farinaceous grains, such achricc, barliqiq. maize, quant it}', with much aroma, in tliose vegetables 
and millet; it is combined with gluten in wheat; which are used only for seasoning, as parsley, thyme, 

with BBCcharine matter in some grains, as oats, and Ac. In short, it is very generally found throughout 

in ma||y leguminous seeds, such as harricot-beans, the vegetable kingdom, and in every mode of union 
lentils, vetches, and peas ; with viscous mucilage, in with other p^ciples. 

rye, potatoes, and Windsor-beans ; witli fixed oil the common properties of which, in a state 

and mucilage in the emulsive seeds, such as nuts, approaching to purity, are fumiliur, is also highly nu- 
almonds, cocoa, tamarinds, in linseed, rapeseed, hemp- tritious.^ It is crystallizablo, soluble in water both 
seed, poppyseed, and, in general, all those from which cold and hot, in alcohol and the weak acids, readily 
an oil can be obtained by ex]>ression. Lastly, starch undergoing, when dissolved in sufficient water, the 

is sometimes united to a poisonous substance. Of vinous and aretous fermentation, but, on the other 

tills singular union of a nutritious with an injurious hand, when concentrated, preserving vegetable sub- 
principle, the most remarkable instance Occurs in stiinces. Chemically considered, it presents many 
the roots of the Jatroplia nianihot, and of many varieties. It exists in greatest quantity, combined 
species of arum, to the former of which the negro with mucilage, in the juice of the sugar cane, of the 
slaves of the West Indies are indebted for their cas- maple tree, the manna ash tree, and of bcet-rooL 

sada bread, and from the latter is prepared the best It seems to be a' constant attendant upon the in- 

arrow-root starch. Only one species of grain, the florescence of vegetables, for almost every flower 

Lolium temiHenlumf is hurtful, but many legumi- furnishes honey to the bee, aPd is a chief constituent 
nous seeds are poisonous, of which the most familiar of all the acerb, subacid, and sweet fruits, in corn- 
example occurs in the laburnum peas. bination with vegetable jelly. Sugar is produced, or 

Starch is artificially urepared in great purity from at least collected, by several insects. To the bee we 
various substances. ,^arch is got from wheat and are indebted fpr lipney, and a species of locust in 
potatoes : arrow^rocl^^'va various ept fles of arum ; New Holland covers the trees and ground with a 
dfissada-fiour from tfie manioc root; salep from the kind oFsu^r. In ail animals a principle having some 
orchidese in general ; iago from the pith of various analogy with sugar exista in the bile, and it is a 
species of* pal -trees; tapioca from the bitter and product of iporbid action in the disease called Dia« 
sweet cassava root. In all of these varieties of form, netes. 

Starch furnishes a bland and wholesome nutriment. Oil and fai arc also nutritious. They differ most 

Cum or Mucilage is also a principal bgro^ot cdiviously in fluidity, and they coincide in being in* 
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Dietetic*, solublo in water, and in containing a larger proper- 
tioa of hydrogen than the alimentary mutters already 
spoken of. The oils may be divided into the fluid 
and concrete, and both are furnislicd by the ve^ 
gctable and animal kingdoms. Fluid oil exists 
quantity in the emulsive seeds, in some of them com- 
bined with prussic acid, as in the bitter almond, and 
in others with an acrid matter, as in the seeds of the 
ricinus, but ^it is obtained in greatest quantity and 
purity from the olive. The animal fluid oils are all 
more or less nauseous, as spermaceti oil, seal oil, 
whale oil, and cod liver oil. 'i'he concrete oils are 
generally furnished by the animal kingdom, and these 
arc often bland and agreeable when fresh, but are 
apt to became rancid in proportion as tiiey are less 
solid. Butter is the least consistent, if we except 
the flit of some birds ; then hog's lard, the subcuta- 
neous fat of beef, and the kidney fat of beef and 
mutton in succession. The nnlji^oncrctc oil obtain- 
ed from the vegetable kingdom is liie butter of 
cocoa. 

8. Alimentary Principles iMch do not contain Carbtm- 

Water is perhaps the only really alimentary sub- 
stance which belongs to this class, but it is one of 
the most essential. It is not only necessary to re- 
place the constant waste of water which is drained 
ofl' from our bodies, by the secretions, tlic cuticular 
discharge, and the vapour of the breatii, but is in it- 
self strictly digestible, and capable of supplying 
either hydrogen or oxygen to the system, as may be 
required, according to the nature of our other food. 
Whon we consider how .large a proportion of the 
whole weight of our bodies consists of water only, and 
that ihe fluids require more frequent renewal than the 
floluls, the necessity of water as an aliment cannot 
be disputed. 8ome animals, as the rabbit, are sup- 
posed to be capable of living a long time or alto- 
gether without water; but this is a mere deception, 
for their vegetable food consists almost entirely of 
water. On the other liand, Dr Forjyce kept gold 
fishes six months in distilled water, and thought 
himself warranted in concluding, that animals could 
live in water and air alone. Pouteau allowed some 
of his patients nothing but water for several weeks, 
without {heir falling otf; and the histories of ship- 
wrecked mariners prove, with how small a portion of 
solid food Ilian can subjfist, |irovided he has sufficient 
allowance of water, while without water or a sub- 
■titute, no ({uantity of solid food can support roan 
for even a few days. 

Earths are, perhaps, not altogether unahmentary. 
Vot to mention the depraved appetite of many young 
females, and of the dirt-eating negroes of the West 
Indies, for chalk, cinders, a|id such substances, earth 
is souglit after and devoured by whole nations. The 
luxurious Capuans paid a considerable tribute to the 
Neapolitans, for an earth called Ltucogaeum^ which 
they considered necessary for the preparation of a 
favourite dish, Alica. The Tunguses, according to 
Laxmann, eat a fine clay with rein-deer's milk. 
Chandler saw the warned and children in Samos 
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chewing pieces of steatite as n luxury. La Billardiere Dietetics, 
saw the same practised in New Caledonia, and found^^'^''^^ 
edible earth sold in the market in several villages in 
”ava. Throughout all India lime is used along with 
ihe betel leaf. Kepler pariook of the butter eartli, 
which is eaten with great relish, spread upon bread, 
by the millstone quarriers of Thuringia; and, lastly, 

Humboldt has made us acquainted with the exist- 
ence of a whole nation of earth eaters, the Ottomacs 
on the Orinoco. ♦ We might also adduce that bird- 
fanciers And it necessary to supply birds shut up in 
cages with sand and earth. Ail these facts, we are 
aware, might be explained upon principh^s different 
from the digestibility of the earthy substances taken 
into the stomach, and we have no idea that any earthy 
substances can supply carbon or azote to the sys- 
tem; but wc have absolute prooi'thut earthy mutter 
may enter into the circulation, in the growtii and ab- 
sorption of the bony l|ame of our body, for which 
phosphate of lime is as necessary as carbon or azote 
for our soft solids. 

Sea Salt is more obviously necessary than earths , 

Even in insular and maritime situational it is voluntari- 
ly used os a condiment by <^11, but it is only in inland 
countries, at a distance from the sea, that its neces- 
sity is duly appreciated. Muriate of soda enters into 
the composition of all our fluids, and is thrown off by 
many of our secretions ; hence its waste must be sup- 
plied, and where the vegetables are nut naturally im- 
pregnated with it, it becomes one of the most iudis^ 
pensuble articles of our food. 

Alimentary substances, as presented to us by na- 
ture or prepared by art, may be considered in vari- 
ous points of view. 

They, differ in regard to digestibility, or the faci- Diceitibilitf 
lily with which they arc decomposed by the powers of different 
of the stomach, to enter into new combinations fitted ■Ihucntary 
to repair the waste of the blood. In this particular, 
also, they may differ in respect to the length of time, 
or in regard to the digestive power of the stomach, 
required for their digestion. Thus the digestion of 
one substance may be slow, though ultimately com- 
plete, even in a weak f^toniach, and that of another 
quick enough in a strong stomach, although imper- 
fectly digested by one that is weak. In reference 
to their digestibility, aliments are commonly de- 
scribed as being light or heavy, but in this respect 
there is very great differenct' in regard to different 
individuals, the same substances being light to one 
and heavy to another, and ijice versa. 

Mr Astley Coopir made some experiments to as- 
certain tlie comparative digestibility of diSbrent 
kinds of raw meat without fat ; and vthe following 
table exhibits the loss 100 parts of cacli sustained in 
the stomach of dogs, which were killed, one, two, 
three, and four hours, after being fed. ' 


Pork 

10 

Sg?", 

98 

100 

Mutton 

9 


«7 

94 

Beef 

0 

34 

37 

7.5 

Veal 

4 

31 

46 

69 


• Tableaux de la Nature% Par At Humboldt, 2 tomes 12m0| Paris> 1808. 
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D ctctics- In another experiment, after four hours, the dU 
gestibility appeared in the following order: Cheese, 
mutton, pork, veal, beef. Fat appeared to be also 
much more digestible than cheese ; beef than p^ 
tatoe, and oodmh than beef. Boiled veal was muc 
more digestible than roast ; and 6f different parts < 
the same kind of food, the digestibility was in the 
following order : Fat, muscles, skin, cartilage, ten- 
don, and bone. ^ From the experiments detailed in 
the inaugural dissertation of Dr Macdonald, De CU 
horum Concociione^ Edinbui^h, 1818, which weremade 
in company with the late Dr Gordon, there appears 
to be great irregularity in the time necessary for the 
completion of digestion, so that they scarcely furnish 
any conclusion as to the comparative digestibility of 
diflerent substances. • Dr Macdonald inievs that, df 
those he tri^, butter was the most, and rice the least, 
digestible in the stomach of the dog. In the experi- 
ments which Dr Stark made upon himself, to ascertain 
the nutritious properties of oily substances, he &und 
that, with a daily allowance of 30 ounces of breou and 
3 lb. of water, two ounces of olive oil token atone meal 
* was so large a quantity as to be disagreeable ; three 
ounces in the day caused some uneasiness in his bow- 
els ; and four ounces griped him very much, although 
he gained weight ; but this experiment was not con- 
clusive, as at the time he was suffering under slough- 
ing gums, the effects of a protracted diet of sugar. 
A diet of four ounces of pure fat, obtained from the 
subcutaneous fat of beef, made into a pudding, w ith 
twenty ounces of flour, and twelve or twenty ounces 
of water, with the remainder of three pounds of water 
in drink, was both nourishing and agreeable, hut 
when the fat was increased to six ounces, great part 
of it passed unassimilated, and his bowels were affect- 
ed. The same pudding without the suet wal^g}C suf- 
ficiently nutritious, and did not satisfy his aj^etite in 
the same manner. When tlic pudding was made witli 
butter, although only four ounces were used, he was 
made very ill by it. Oil of butter agreed very well, 
and oil of marrow, of all the fats Dr iStark tried, he 
found to be the mildest in the bowels. Mis gums having 
again become purple and swelled, with petechial ap- 
pearances on hisbody,whilomakingthcseexperimcnts, 
suggested to him the following (pieries, which seem 
important to the science of dietetics. '' Although at 
present I take more food than wbut is absolutely neces- 
sary for the support of the body, 1 remain perfectly 
well, whereas I have several times suffered considera- 
ble inconvenience from committing any excess in tJie 
quantity of oils. Is it not evident, that ejtcess in the 
quantity of oils is more hurtful to the body tlian ex- 
cess in any other article of ftod i and that, of course, 
we ought to bo particularly careful in regulating the 
quantity and quality of tlie oils we employ in diet i 


Is it not probable then, that animal oils, though Dietetics, 
they nourish and increase the weight of the body, 
are not of themselves sufficient to prevent a mor- 
'nd alteration from taking place in the blood and 
uids ? wliilst, on the other hand, the lean of meat, 

^ lough less nutritious, is of more efficacy in preserv- 
ing the flui(4^,of the body in a sound state ?” f 

Aliments dso differ in regard to the proportional niflcrciUT 
quantity of nourishment they furnish, and, in this ?< 
point of view, they are said to be strong and weak, or *" 
rich and poor. This difference may arise either from tait”, Tc! 
the proportional quantity of digestible and indigestible ’ 

parts in the various kinds of aliment, or from the 
digestible parts being different in kind, and furnish* 
ing a supply of a different kind to the blood. There 
is even in this respect some opposition between light 
food and strong food, and it may be generaHy ob- 
served, that food which is most quickly digested, rc> 
quires the soonc^o be repeated, while digestible 
food, that is only llbwly digested, supports the body 
% a greater length of time. 

Aliments also differ in the impression they make 
on our palate ; and it is chiefly in this respect that 
they are considered by the epicure. This impres- 
sion proceeds from two distinct qualities in the ali- 
ment; the one depending upon their grosser physical 
properties, and the other upon their finer, recogni- 
zable only by the senses of taste and smell. To the 
former class belong the sensations of solid and fluid, 
hard and soft, tough and tende^r, crisp and stringy, 
hot and cold, greasy, glutinous, gritty, smooth, ike. 

Hiesc are judged of by the tongue and palate, ra- 
ther as organs of touch than of taste, and are alto- 
gether independent of flavour, as capable of affect- 
ing the organs of taste and smell. The latter 
class consists of all the variety of tastes, proper- 
ly so called— sweet, bitter, sour, salt, alkaline, as- 
tringent, aromatic, nauseous, pungent, acrid, spirit- 
ous, cooling, &c. and also the want of taste, the va- 
pid or mawkish. Of these, some are almost univer- 
sally agreeable, and others generally disliked, but 
much^depends upon idiosyncracy, state of health, 
education, habit of the individual, and upon the de- 
gree or quantity of flavour. 

Aliments also differ in the impression made upon 
the stomach ; hut the sensations arising from this 
source are more obscure and less varied. Except the 
sensation of heat, which may arise from caloric, and is 
transient, or from acrimony or spirit, which is more 
durable, most of the sensations experienced in the 
stomneh^are indications of its mechanical state, or of 
affections of the appetite. Hence we have the feel- 
ing of gratification, from removal of a sense of emp- 
tiness, of repletion, distension, cessation of hunger or 
thirst, satiety, and sickness. 


* Treatise on the Nature and Cure of Gout and Jlheumatism^ including General Considerations on Mor^ 
hid ^aies of the Organs ; som^^iemarks on Regimen^ and Practical Observations on Gravel. By 

Charles Scudamore, M. D. 8vo. London, I8I7. ' , 

•f rh€ Works laie William Stark, M. D. consisting of CUnical and Anatomical Observations, loith 
Experiments DieMical and Statistical, revised and published from his original Manuscripts. Bv James Car- 
mchtd Smyth, M. D. 4tQ. London, 1788. ^ 





DIETETICS. 

Dietetics. We should also consider of dUFcrent required necessarily S lb. of Mter for drink ; forwfc 

kinds of diet, when the body is in d state of health, only 2 lb. he was not satisfied. In another expe: 

Gcmraiob- different states of disease; but accurate expert ment, 30 punces of bread, and S lb. of water, with 6 
iTicnts are still wanting, to enable us to give any thing ounces of boiled beef, sufficed ; with 4 ounces of the 
more than fragments of this interesting subject It is beef his wpetite was not satisfied; with 2 lb. of 
extremely difficult to institute tlicsc experiments sa- bread, ana 3 lb. of infusion of tea, he found that 1 
tisfactorily. They arc irksoUne to the pfffson on whoth lb. of cold stewed beef was not more than sufficient ; 
they are tried ; and so many causes tend to interfere he was not satisfied with 4 ounces of beef to break- 
with the results, that it is only by frequent repetition fust ; but 8 ounces at dinner, and 4 ounces at supperi 
that the real effects can be fairly deduced. were rather too much. 

Our diet may be either proper, or it may err, and Absolute starvation produces diminished cxcre* 
this either in quantity or quality. When the quan- lions, fetid breath, foul skin, and death. The most 
tity is too small, the body is not nourished, it be- distressing histories of this dreadful end are record- 
comes lean, the fat disappears, and the muscles ei- ed in the account of shipwrecks, and of those unfor- 
thcr get soil and fiabby, or shrivelled and dried up, tunate persons who fall into the hands of the Arabs 
accompanied by loss of strength or stiffness, with pre- of the desert. Man can sustain the absolute want of 
disposition to an actual disease. Errors in regard food for several days, more or few'cr in nunibcT ac- 

to the quantity of food arc merely relative ; so much cording to circumstances ; the old better than the 

depends upon circumstances, as^^ividuolity of con> young, and the fut, probably, better than the lean, 
stitution, period of life, state of heuth, degree of men- The^o total want of drink can be borne only a very 

tal and corporeal exertion, habit and temperat A. short timCi and iU effects arc more distressing than 

Each person maybe said to have a different standard those of want of food. They have been strikingly 
quantity, deviations from which are to be accounted described by Mungo Park and All Beyi as experi- 
errors. In ourarm 3 %the rations allowed for each enccd in their ow n persons. The narratives of ship- 
soldier at home are, |lbs. of meat, boiled so Itt^to afford wrecked mariners also prove with how very little 
broth, with l^d. worth of potatoes and other vege- food life may be supported for a considerable length 
tables, lib. of bi'cad, or l^lb. of oatmeal, and in most of time ; and the history of those impostors who pre- 
cases lib of milk or coffee is purchased for his break- tend to live altogether without food or drink, display 
fast. On sentte tbe rations are lib. of meat, l|lb. this adap^tion of the wants of the body to its means 
of bread, andipintof wine, or pint of spirits. of supply in a still more striking manner; for, even 

Mr Buxton states, that the diet allowed to the prl- after the deception, in such cases as that of Ann 
soners in the jails in London varies from fourteen Moore, is exposed, it will be found that the quanti- 
ounces of bread per day, and two pounds of meat per ty of aliment actually taken was incredibly small. f 
week, which, he says, is tiot enough to support life. Captain Woodard has added to his interesting nar* 
up to one pound and a half of bread, one pound of rative ffljftny instances of the power of the human 
potatoes, two pints of hot gruel, and either six ounces body theeftects of severe abstinence. { He 

of boiled meat, without bone, and after boiling, or a himself and his j||if companions rowed their boat for 
quart of strong broth, mixed with vegetables, per seven days without any sustenance but a bottle of 
day, wliich is as much more than enough ; and Mr brandy, and then wandered about the shores of Cc- 
Ikixton thinks that the meat should be discontinued. Icbes six more, without any other food than\ little 
A lit prison diet, in his opinion, should consist of water and a few berries. Robert Scotney lived seven- 
one pound and a half of bread, at least one day old, ty>five days alone in a boat with three pounds and a 
to each prisoner daily, and one pint of good gruel half of meat, three pounds of flour, two hogsheads 
for breakfast ; ami, upon good behaviour, half a pound of water, some whale oil, and a small quantity of 

of meat on Sundays. * salt. He also used an amazing quantity of tobacco. 

Some experiments have been made to ascertain Six soldiers deserted from St Helena in a boat, on 
the quantity of different kinds df food necessary for the 10th of June 17.99, twenty-five pounds of 
the sustenance of individuals. Dr Franklin, when a bread and about thirteen gallons of water. On the 

journeyman printer, lived a fortnight on bl^ad and 18th, they reduced their allowance to one ounce of 

water, ut the rate of 10 lb... of bread a-week. Dr bread and two mouthfuls of water, on wliich tliey 

Stark, whose weight was 171 lb. avoirdupois, found subsistod till the 26th, when their store w'as expend- 
that 38 ounces of bread daily were not more than suf- ed. Captain Inglefield, with eleven others, after five 
ficient to satisfy his appetite ; 48 ounces were the days of scanty met, were obliged to restrict it to a 
utmost he could consume in one day ; and the biscuit divided into twelve morsels for breakfast, and 
greatest quantity he could take at one meal, without the same for dinner, with an ounce or two of water 
uneasiness, was 30 ounces ; and, with this diet, he daily. Tn ten days, a very stout man died, unable to 


* An Inquky ivhether Crime or Misery are produced or prevented by our present System oj Prison Dis^ 
cipline. By Thomas Fowell Buxton, M. P. 12mo. Edinb. 1818. 

f An Examination of the Impostui e of Ann Moore^ called the Fasting Woman ^ Tuthury^ illustrated 
by Remarks on other Cases of Real or Pretended Abstinence, By Alexander Henderson, M. D. 8vo. 
London, 18] 3. Also Rev. Legh Richmond, in Medical and Physical Journal^ by Samuel Fotliergill, M. D. 
and William Royston, 469, XXIX. 8vo. London, 1813. 
t The Narrative of Captain David Woodard and Four Seamen^ 24 editioO; 8 t0i Londonj 1805. 
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Dieted^ waUow^ and daliriouA. UeatenBnt Bligh and his 
^ ' &ew lived forty-tsso days upon hve day^* pmviskins. 

In tile tehth volume of Huleland's Journal^ M. 
Gerlach, a ^urgeon-Majur of the Prutwian Army, hob 
related a very remarkable and well auUienticated 
ooae of voluntary starvutton. A recruit* to avoid 
eervingj had cut off' tlie fore finger of his right hand. 
When in hospital for tiic cure of the wound, dread- 
ing the puuishtncnt which awaited him, he resolved 
to starve himself; and on the 2d of August began 
obstinately to refuse ail A>od or drink, and persisted 
in this resolutijn to the 24th August, louring 
tliese 22 days he had absolutely taken neitl^r food, 
drinks nor medicine, and had no evacuation from his 
bowels. Uc had now become very much emaciated, 
his belly somewhat distended, he had violent pain in 
bis loins, his thirst was excessive, und his febrile 
heat burning- 11 is behaviour had also become ti- 
mid. Having been promised his discharge unpunfsh* 
cd, he was now prevailed upon to take Mime agste* 
napee, but could ui't, at first, bear even yveak soup 
and lukewarm diiakt. Under piofier treatment, 
he continued to mend for eight days, and his strength 
was returning, when, on the Ist ol‘ September, he a- 
gain refused food and got a wild look. He took a little 
barley-water every four or five days to the 8th ; from 
that day to the 11th he took a little biscuit with 
wine ; but again from the 11th Septemher to the 9f^h 
October, a perio^d of 28 days, he neither^ok food, 
drink, nor had any naiurul evacuation. Trom the 
9 th to the 11th lie again look a hide nourishment, 
and began to recruit; but, on the llth, lie finally re- 
newed his resolution to starve himself, and persever- 
ed until his dead), which took place on the 21st No- 
vember, after ii total abstinence of 42 
On the other huiul, the quantity, of noip|}iraent 
that cun be devoured with impUHitjdwften very great. 
Almost every person in good circumwaoces eats more 
than is necessary for siqipurting his body in a state 
of health; and many hriiig their stomachs to require 
a very excessive allowance as almost necessary. 
In sonic individuals an inordinate appetite seems 
constitutional. Charles Doincry, aged 21, six feet 
three indies higli, and well made but thin, when 
a prisoner of war at Liveipoul, consumed in one 
day 4lbs. of cow's udder, and JOlbs, of beef, both 
raw, together with 2lb6, of tallow candles, and 
five bottles of porter ; air.l ahhough allowed the daily 
rations of ten nien, he was not satisfied. * Buroii 
Percy has recorded a siill more extraordinary in- 
stance, in u soldier of the name of Tarore, who, at 
the uf^e of 17, of moderate size, rather , thin, and 
weighing only 1 70lbs., could devout, in the course of 
twenty-four hours, a leg of beef 24lbs. in weight, und 
thought nothing of swallowing the dinner prepared 
ft^r fifteen German boors, f But these men were re 
markable, not only lor the quantity they consumed, 
but also for its quality, giving a preference to raw 


meat, and even livhfg flesh and blood. Domery in one Dietetien. 
year eat 174 cats, dead and alive; and Tarare was 
strongly suspected of having devoured an infant, 
which disappeared mysteriously Many other histo- 
ries of the same kind are preserved ; and til though 
some of the individuiiis were men of large stature and 
great &trcngt||^ others were ol' ordinary size. The ex- 
cess of food may he tiiken either in the form of too 
much at one meal, or of too many meals. It is either 
digested and furnishes un excels of nourishment, or it 
passes through the canal simply inoigested, or it un- 
dergoes the fernientaiiun natural to it. An excess 
of nourishment cither produces a great or rapid in- 
crease of the size of bpdy generally, or of the fat and 
abi*orainal viscera in particular, or by inducing great 
fulness of blood, produces di*^eas( 8 which sometimes 
counteraetthe effects of the plethora. V\ hen theexcess 
passe's simply indigested, it only occasionally proves 
hurtful as a mechtt^al irritation in the bowxJs, es- 
pecially when it of a hard substance, and has 
sflkp angles. When it undergoes its natiiral fer- 
mentation this is either acid or putrid, as the snb- 
stance is vegetable or animal, or rather as it l:^ desti-. 
tUte of, or contains a notable proportion of azote. 

When diet errs in quality, it gives rise to a great- 
er variety of cases. It may either produce a direct- 
ly hurtful effect upon the constitution, in the man- 
ner of u poison or medicine, in its natural state, or 
after fermenting in the stomach ; ^r||tmay [irove in- 
jurious more indirectly by not s^plyrng an element 
necessary for its healthy condition, or by suf»plying 
one in excessive ))roportion. Tlie poisonous ef- 
fects of alimentary substances are always occasion- 
al, and arise from a peculiarity in the uJinicnt itself, 
as ui the case of poisonous fisiies, or in ilie indivi- 
dual, 08 in those persons who cannot eat particailar 
kinds of food, which are, to others,, wholesome and 
nutritious. The unpleasant efi'ects of substances un- 
dergoing tbeir natural fermentation in the stomach, 
are much more frequently observed. Ihey occur 
either from a very strong disposition in the food to 
ferment, so that the action of a healthy stomach is 
not able to restrain it, or from excess of the food, so 
that part of it is left to its natural changes, or from 
weakness of the stomach, which exerts little action 
upon it. Fermenting substances are huilful, by act- 
ing as direct poisons, and by distending the slomuch ; 
in the non-azotized substances becoming acid und 
produeix^ flatulencies, in the nzutized substances 
becoming putrid and producing fa'tid eructations 
and flatus. Diet, which errs by supplying one of 
the elementary constituents of our body in excess, 
or in not supplying another, does not produce its 
full effects at once, but gradually changes the con- 
dition of the body. When an elementary principle 
is furnished in excess,' it is tlirow n off by the various 
excretions ; and hence w'c find, that the urine of om- 
nivorous animals, when confined to animal food, con- 


* Account of a man rvfio lives upon large quantities of rau) fleshy by Dr Johnston ; in Medical and Physical 
Journal by Drs Bradley, Beatty, and Nohden, Vol. IIJ. 8vo. London, 1800. 

\ Memoire sur la Polyphagie. See Journal de Midecine^ Chirurgie^ et Pharmacies par MM. Corvisart, 
Lcroux, et Boyer, Tome iX. 8vo. Paris, Ad. xiii. 
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^ hcLctics. tains more urea, and their perspirations and stools are 
mere fetid ; while the urea disappears, and the stools 
and perspirations lose their fetor, when they are re- 
stricted to vegetables. The same observations have 
been made in regard to man. Also, when the sup- 
ply of an elementary principle is deficient, it ceases 
to be thrown off by excretion, even aj({ler it has per- 
formed its functions in the body, but is reabsorbed, 
and thus the body, for a time, lives, as it were, upon 
itself 

i’lie chief varieties of diet, in regard to quality, 
depend upon their inimcdinte ettects, and in this re- 
spect, they may be divided into the simply nutritious 
and the stimulant. All animal flesh seems to be 
more or less stimulant, and, in general, tlie more 
so the darker its colour is ; and upon this prin- 
ciple, chiefly, has Dr Darwin founded his ciashi- 
fleation of aliments ; but he has erred in considering 
them as also more nutritious. >^oor-gaine, pigeon, 
hare, and venison, are more stimulating, but perhaps 
not more nutritious than the turkey or barn-door fr^l, 
veal, or lamb. The etfect upon the composition of our 
bodies is the secondary, but ino'^t important efl'ecr. 
In this respect, food might be divided into the azo't- 
ized, hydiogenous, carbonaceous, and oxygenous, 
or rather iutvi those which supply abundantly azote, 
hydrogen, carbon, and oxygen. This view is, how- 
ever, chiefly theoretical, as we are very tar from pos- 
sessing facts enough to establish it completely, or to 
overturn it, but yet there are some which favour it. 
VVe have already noticed Mugeruhe’s exjU'riirfents on 
suhstauees which do not contain azote, from which 
he inierred that a certain supply of it was absolutely 
necessary to the support of ammal life. Other facts 
lead to the K<nTie conclusion, especially the effect of 
restriction to ont* kind of aliment in the generation 
and cure of disease. 

It is now many years since Dr Rollo • was led by 
the singular sweetness of diabetic urine, to conclude 
that, if he deprived the patient of all food which 
contained svigar or the principles of sugar, he should 
be able to cure this hitherto untructable disease. 
He, acci)rtlingly, restricted his patients to the use of 
animal food, especially fat, and absolutely prohibited 
all vegetables, even bread, and all fermented liquors. 
'J’he effects were very striking, and some patients 
were bi lieved to be cured. At least the nature of 
I heir urine v as coinplc?ely altered from a morbid to 
a healthy state. As cmiducted by others, the same 
regimen has produced the tame effects, but it is so 
tii.sugreeabJc to the patients, that they can seldom 
he [irevailcd upon to adhere to it ; and, unfbrtunfite- 
ly, notwithstanding the temporary remnval of this 
prominent symptom, the disease generally c*mti- 
nues its fatal course. We may, liowever, notice, 
tliat Rollo and others were guided in then* choice of 


regimen by the principle of withholding the ele- 
inents of sugar, and hence fat formed a chief part of 
it, and was a principal cause of the disgust ii excite 
od; but perhaps it would be better to select a hi|jlily 
azotized diet, in which point of view, tijc muscular 
parts of dark fleshed animalp, such as game and old 
mutton, and those kinds of H«b, such as skate, which 
contain much azote in a loose state ol combination, 
should be selected, while wheaten biead, the want of 
which is 80 distressing to many, nuglit be allowed^ and 
fat, which contains no azote, should not be pre- 
scribed. 

Magendie f ascribes the gravel to the Biipcrabun- 
dance of azote in our food, as the uric acid of which 
gravel consists is u highly uzotized substance, and 
seems to be produced as a means of tlirowing oft' the 
excessive azote, and among the various causes with 
which gravel is connected, the most active in its 
agency is Jiigh living, or the use of animal food in 
excMBBS. A Hanseatic citizen, who kept u good 
table previous to 181 1, was afflicted w’ith the gravel. 
He emigrated and lived very miserably in piigJand, 
but his gravel comidetely lelt him. lie re-estab- 
hshed his affairs, and noth his fortune his gravel re- 
turned. Again he was niirn d, and v\ent to France 
almost destitute, and his gravel disappeared. Ry in- 
dustry he finally acquired u competency, and with it 
his old complaint, for winch hi' tlien consulted Ma- 
gendie. ^ Turisian lady ol (in, subject to gravel, 
read in a journal a short notice of Magendie's ex- 
p rimeuts, in which it w^as said, that he had dis- 
covered in sugar a cure for the gravel. Without 
more advice she set a!)(»ut eating sugar, often to the 
extent’ of a pound daily, and in effect she removed 
the gr^d, bui disordered her stomach so much that 
she WOT ohligi’d to resume her usual food, and with 
it the gravel refunu d. 

riie chemical theory of ihe scurvy is, that it is 
owing to the want of oxygenous fooil, and it cannot be 
denied that this theory has been very ingeniously sup- 
ported by Dr frotUr, Dr Reddoes, and otheis. The 
rapidity with which those alHicted with it iveo\ir by 
the use of recent vegetables, especially the Ire.^ih 
citric acid, shows that it proceeds Jroni an eiror in 
diet, !)ut whether from a deficiency of iioLiri>hiJicnt 
in goncrai, or Irom a deticiency of oxygenous ali- 
ment, is not quite so clear. When we compare the 
accounts of the ravages formerly committeiJ by this 
dreadful disease, even during ^liort voynge.t^ w-ilh 
the almost total inimumty which the Rn tish fleet 
I’as enjoyed since the time of (Captain (?ook, wc 
have the strongest pos.sible proof of tlie influence 
of diet upon the human frame, either as inducing or 
preventing disease. J 

Hydrogenous food, such as the excessive induh 
gence in fat meat, butter, and oil, and still more cs- 


* An Account of two Cases oj Diabetes MellUus. By John Kollo, M. 1). 2 vois. 8vo. London, 174'7' 

'I' RccUcrches Vh^siologiques et Medtcales sur les Causes^ les iSi/tn/jtonnf eilt Tmilement dv la (iraveUe, 
8 VO, Fans, 1818. 

X Obsen ntlons 0H<ke Scurvi^. Ky Thomas Trotter, M. D 8vo. I>ond. J7<)2. Observations on the Na^ 
Inre and Cure of Calculus, Sea Scurvy, Consumption, Cata th and ever ; to^clhe} with Cnujctinrcs upon 
sivcral other subjects ij and Pathology. By Thomas Redaoes, M.D. 8vo, London, 
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Dietctiiii. pcclally in fpirituous liquorfi, produces a change in 
" ihe chemical constitution of oiir bodies, independent- 
ly of the exhaustion of cxcitftbility by excess rff sti- 
mulus. Bilious diseases, und a tendency to un- 
wholesome fatness, are its most common eflects, and 
it is only in the excessive h) clrogenation of the sys- 
tem^ that we can find^a rational explanation of that 
very singular phenomenon called the spontaneous 
combustion of the body. For even admitting that 
the clothes are accidentally set on fire In these cates, 
there appears no reason to doubt, that the combus- 
tion is continued by the burning of the body itself. 
Now the greatest number of instances have occurred 
in old women addicted to the abuse of ardent 
spirits. * 

The effects of oxygenous food, in imparting oxy- 
gen to the body, are not so well ascertained. Acicis, 
und I ho subucid fruits, quench thirst, and are sup- 
posed to reduce animal heat ; but their more obvi- 
ous action is to affect the bowels and induce diar- 
rheea, and, ultimately, to render the body spare and 
thin. The new chemical pathology led to the ex- 
liibilion of i^itric acid for the cure of syphilis, as 
mercury was supposed to act by oxygenizing the 
system ; and this acid has since been much employed 
also, from analogy, in the liver complaint. That the 
acid has excellent effects as a tonic, seems to be per- 
fectly ascertained. It docs not act upon the bowels 
like the vegetable ueids, but there is no [)yo^ of its de- 
composition in the stomach or of its imparting oxygen 
to the body. Tlie oxygenizing of the system by 
means of the nitro-nuiriatlc or oxy-muriatic hath, 
now so fashionable in London, is a mere chimera. 
Pulmonary con.suraption was also, at one tinSe, con- 
sidered as a disease proceeding from superabundant 
oxygen, and the florid colour of the cheetrwas nd^ 
duced in proof of it. 

No observations have yet been made on the ef- 
fects of aliments containing nn unusually large pro- 
portion of carbon, nor lias any disease been ascribed 
to the carbonization of the system. 

Fi'culiarspc- It would extend this article much beyond the 
*■ space we can allot to it, if we were even hastily to 
sketch the varieties of diet recommended in disease, 
und to cxjdum their action ; but it will not be sii- 
perHuous to enter a little into the detail of that kind 
of regimen which lias been found by experience to 
bring animals and imm to the highest possible state of 
health, at least us ineusured by the amount of their 
physical force and their power of continuing its exer- 
tions. It is to bring animals to this state that con- 
stitutes the business of trainers^ as they are call- 
ed. Coek?», greyhounds, race-horses, and men, are 
much more active and vigorous after being train- 
ed than in their ordinary condition. They are, in 
fact, in a higher state of health ; and we arc fully 
convinced, that, by training, many diseases might 
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be removed, and by living according to the same DiitetR-!.. 
principles, general ill health might be commonly 
prevented. The public is very much indebted to 
Sir ,1ohn Sinclair fur having taken the pains to 
collect the fullest information on this subjccl. f 
He was assisted in his inquiries, we have reason to be- 
lieve, by Mr^ohn Bell, whose attention was directed 
to the subject by having the professional care of Mr 
Barclay during bis great walking inatcli. From the 
answers procured to Mr Bell's inquiries, it appears, 
that the whole secrets of training reduce themsi lvcs 
to principles which every man may practise, and 
ought to practise, so far as consistent with his busi- 
ness and oilier duties; and, in particular, wc think, 
that they ought to be studied, thoroughly understood, 
and enforced by all Uiose to wlium, in consi quciuce 
of accidental circumstances, the cure of the Iiealtli 
and lives of many individuals arc entrusted. We al- 
lude, 'chieffy, to limitary and naval officers, and the 
proprietors of large manufactories. In the British 
navy, the impoitancc of this subject has been long 
appreciated ; and the comparative state of health oi 
our fleets in recent and former times, is as honouiMbJc 
to our naval commanders, as the laurels of victory 
which encircle their brows. Soldiers are left more 
to theinselves, and their officers have nt'itlier the 
same control nor responsibility ; but we think 
that more might l)e done in keeping the troops, 
as well ns the military horses, wlien at home or 
in garrison, always in a state fit fur active service. 

The evil of not attending to this was severely expe- 
rienced during the Spanisli campaign. Tlie artillery 
horses sent from Chatham were found to be unfit 
for the fatigues of service, aud good cart-horses 
were, at last, substituted with great advantage. 

In garrison, both men and horses are over-fed and 
under-worked, in manufactories the o[>posite evils 
sometimes occur ; the workmen, and especially the 
children, are over-worked aud under-fed. This subject 
has lately occupied the attention of Parliament ; and 
it is connected with some interesting inquiries, which 
belong properly to tlie science of political economy. 

In a medical point of view, the principle to be fol- 
lowed is, that the food and labour bear a just pro- 
portion to each other. When the quantity and qua- 
lity of the food is not limited by its expencev the 
best possible condition of the individual is attainable, 
by attending to the principles upon which training is 
conducted, and which resolve themselves into tem- 
perance without abstemiousness, und regular exer- 
cise in the open air. Mr Jackson, the lord of the 
ring, says, tfiat a man properly trained feds him- 
self light and corh/, as the technical phrase is; and 
that, during a course oi' training, the skin always be- 
comes dear, smooth, well-coloured, aud dustic ; or 
that cleanness of skin is the best proof of a man be- 
ing in good condition. Another very striking effect 
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Dicietic*. of training is upon the lungs. Trained men can 
draw a much fuiler intipiration, and retain their 
breath longer than others. Dut it is not only on the 
state of bodily health that the good eiPects of train- 
ing are conspicuous; for Mr Jackson distinctly* 
and, we believe, correctly states, that the mental fo* 
culties are always improved^ the attention is more 
ready, and the perceptions are more acute. From 
these observations some valuable hints may be deri- 
ved by piiysicians, for the cure of many cutaneous 
and pulmonary aitcetions, which obstinately resist 
the power of medicines. 

t’ookcry. Cookery is strictly a branch of Dietetics, and one 
of the mobt'^imporiaut. Only a small part of our 
food is consumed us it is furnished by nature. 
Many alimentary substances are disagreeable, and 
some even poisonous, until they have undergone 
certain preparations. Few of them are to be had at 
all seasons of tlic year, ulthough|^roduccd at others 
in greater quantity than can be consumed; and all 
of them occur of very diderent qualities. Hence 
the selection, preservation, and preparation of nh- 
nientary sub.stanccb, are arts of primary importance 
in life. 

We hold the contempt with which cookery is very 
generally spoken of, to be downright affectation, we 
liad almost said hypocrisy ; fur, in the practice of 
hie, every iiulivulyal who is not perfectly imbecile 
and devoid of imdersUnding, is an epicure in his 
own w'ay. 'fiie epicures in the boiling of potatoes 
ev(*n arc innumeralile ; and every school-boy in Scot- 
land passes a judgment on the culinary skill of the 
servant who makes his porridge. Cookery -only 
becomes truly degrading when it occupies an un- 
due pro|)ortion of attention ; and that epicurism is 
to be utterly condemned, which produces more pain 
than pleasure. Boswell, the biographer of Johnson, 
has defined man to be a cooking animal ; and in fact, 
man is the only animal which does not consume his 
food as presented to him by nature. We are not 
from this to conclude, that man in cooking deviates 
from the ordinary course of nature ; but that the 
appetite for cooked food is given to him for w'isc 
and useful ends. Count Sumford has not consider- 
ed the pleasure of eating, and the means that may 
be employed lor increasing it, as unworthy the at- 
tention of a philosopher. 

“ The cuy.iynicnts which fall to the lot of the bulk 
of mankind are not so numerous as to render an at- 
tempt to increase them sufierduous. And even in 
regard to those who have it in their power to grati- 
fy their appetites to the utmost extent of their wishes, 
it is surely rendering them a very import nnt service 
to show them how they may increase their pleasures 
without destroying their health. 

“ If a glutton can be made to gormandize two hours 
upon two ounces of meat, it is certainly much better 
for him, than to give himself an indigestion by eat- 
ing two pounds in the same time. 

“ The pleasure enjoyed in eating depends first 
upon the agreeableness of the taste of the food and 
secondly, upon its power to affect the palate. Now 
there are many substances extremely cheap, by which 
very agreeable tastes may be given to food ; particu- 
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larly when the basis or nutritive substance of the food Dietetics, 
is tasteless ; and the effect of any kind of palatable 
solid food (of meat, for instance) upon the organs 
of taste, maybe increased ulinobt indefinitely, by re- 
ducing the size of the particles of such food, and 
causing it to act upon the palate by a larger surface. 

And if means be used to pieve^ its being swallowed 
too soon, which may be easily done by mixing with 
it some hard and tasteless subKstance, such as crumbs 
of bread rendered hard by toasting, or any thing else 
of that kind, by which a long mastication is rendered 
necessary, the enjoyment of eating may be greatly 
increased and prolonged. 

“ The idea of occupying a person a great while, 
and affording him much pleasure at tlie same time, in 
eating a ^ull quantity of food, may pt rhups a]>pear 
ridiculoL^o some ; but those who consider the mat- 
ter attentively, will perceive tliat it is very unpiut- 
ant. It is, perhaps, as much so as any thing that can 
employ the attention of the philosoplur.’' 

But we shall consider cMokeiy in another point of 
view, and that one, the import.'incc of whieli will not 
be denied by the most austere philosopher. Tiie po- 
litical economi.Hts have extolled agriculture above all 
other arts, and have obtained the assent of inunkind 
to their dogma, that he who makes two blades of 
grass grow w'here only one gi cw before, is a beneiac- 
tor to liis race. And why ? Truly because he thus 
increases the quantity of food, and enables the world 
to support a larger population. And is not he, who 
by bis skill enables the raw material, whether corn or 
ilesli, furnished to him by the agriculturist, to feed a 
larger population, or wdio renders articles alimentary 
which were formerly rijected, equally a benefactor 
of his race ? Again, every country has its owm fa- 
vouritellHicIes of food, and modes ()fprc|)aring them; 
and there is perhaps no subject in regard to which 
local prejudices are so strong. Now, by bringing lliese 
to the test of comparison upon scientific principles, 
much good would ultimately arise by the gradual 
introduction into each country, of w hatever was wor- 
thy of imitation in the practice of other nations. 

The learned Krunitz, in his voluminous Econowico- 
l^echnologic Encyclopediay has anticipated many of 
our views of the subject. ** The preparation of good 
food, and the directions for this purpose contained 
in cookery books, arc commonly very much d(?spiscd, 
or rather altogether neglected, by literal } men. But 
in itself cookery does not deserv** thin contempt, 
for it is an iiuportunt part of domestic economy. 

Upon its due practice depend the health and 
comfort of families, w'hich must inevitably suf- 
fer from errors committed in it. The reason of this 
contempt is to be found in the manner in which it has 
hitherto been treated in cookery books, which have 
been prepared by common cooks, as tliey arc accus- 
tomed to dress a ragout, binee the cconomiciil arts 
in general have been discussed scientifically, it is 
now time that the same attention should be pnfet 
to cookery, which is so generally useful, and which 
is capable of being considered in so many points 
of view. But then a totally different course, from 
that commonly followed, must be pursued. A man 
of much knowledge, especially physical, cheini- 
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call and dietetiecd, ’Atoust condescend to apply to 
the inaking cxperintenta on vulgar and reiined 
cookcry» and collect the whole into a syeteiUi aa has 
been done long MncCi in regard to the knowledge 
and preparation of medicines. What has been writ- 
ten upon, dietetics^ by Ziickcrt, Ber^ius, Lorry, 
Flenk^ and others, must be compared with the prac- 
tices in different countries, and a general view of the 
whole must be drawn up and arranged in systematic 
order. In regard to the preparatiorfa themsclvcfe, 
certain tixed processes and principles are to be de- 
tenriincd, general operations to be accurately de- 
scribed, and new jniprovcments to be brought for- 
ward. After this t)ie bubject might be treated ni dc 
tail, and a variety, first of simple, then of im re com- 
pound ai tides, with the best modes of preparing each 
as to paiatubieiu'ss, and m relation to ellccrShpun the 
heallli, bhould be peripicuimbly and tiioroughl) de- 
scribed- Lastly, tlieir coinbiimlion into bills ol fare, 
adajited to different ranks in society, modes of life, 
various tastes, the kcason of the year, <SLc. should be 
pointed out partieula? )y, and witii a due regard to 
good ecoiHiinical arrangements.” 

No such eooKeiy book has, however, been written ; 
but we hope to be able to give a more sciemific view 
than has liilherto been taken ol the subject, under 
the head of Food. 

To the list of valuable publications on the subject 
of dietetics, given in the body of the work (Ma- 
teria Fart I.), may be added, 


Zoonomaj by Erasmus Darwin, M. D. 2 vbls. 4to, Dietetics 
London, l/gb, for the article Nutrientia, in Materia 
M^diau Vol. II. p. (5.-54. — Dktionnairc des Scietices 
MtdicaleSi Tom. Pans, 1812, et seq. ; particii- , 
larly articles Alituensy by Halle and Nysteii ; Dieic 
and DUU'tiquey by liarbier ; Digestion^ by Cliaussier 
and Addon.— Johann llennunu Becker’s Vermch 
cinrr allgemtinen mid besonderen Nab rung smittcU 
hunde^ Erster Tiled, Drey Abtheilungen, 8vo, Slon- 
dal, 1810-1 812 — Ludwig Vogel, Di'dietuchc^ Lrxi- 
colly 2 Biiiide, iiivo, Erfurt, 1800-1801. --Joimnnis 
iTeticrici Zuckeri, Mflteria Alhuenioria, 8vo, l>ero- 
lini, 17(i.9- — Joliann iTiederidi Zuckertj, AUgenicinr 
Abhiindlung von d&r NahrinigsmUicln mit Anmrr- 
kuiigni, ion Kurt Sprengcl, 170(5; k\ho Medici mschea 
TiscbbuJii 8vo, Berlin, 1785. — Johann George Key- 
her. Allgciucine paiholngischc Diaet. 8vo, Schwerin, 

171)0.— Unigl Bei gius iiber dir I^cckercj/niy 2 Tht'ile, 

8vi', iiallc, 170^-— Mdchior Sebiz//r Alimcniornni 
Jhc/dttiiibusy liOri v. 4lo, Argeiitor. KiJO. — G oig. 

CrOttl. Rubier, Pnicccpta Dinatetica in usuni Fieicc- 
lionum Acadcmicanim accowodata^ 8vo, JIddelb. 1 7S(). 

— Louis Lernery Trniivdtw Alimni.s. 'I roisienu edi- 
tion., par Hiniiu r 2 vtd,.. 12mo, Paris, 17.75. — 7*mie 
Chari Lorry, kUrni Mir C Usage, des Almvus, pour 
scrx'ir dc Covimenlou c.'i uux liviiw Dn'teinjuc d' Uvp* 
pocralc, Nouveile ivlition, 2 vols. 12ino, Pans, 15 81, 

— Olt'' htaab, Potagraphivs 8vq. Frankf, 1807 — 

Joannis Bruyerini, Ctbus Medicusj 8vo. Lugd. B. 
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DIFFERENTIAL CALCULUS. Th^ Differ- 
ential C^alculuH w'as embarrassed for many years alter 
its first appearance, by considerations of Motion, 
Limits, and Infinitesinuils. Our countryman, Laa- 
den, having made uu iiiedectuul attempt Co remove 
these difticullieK, the subject was taken up by Arbo- 
gast, who completely new-modelled liie Calculus, 
and founded it upon a pure analyliCid l)a.sis. The 
geiiiuH of La Grunge lirst esthbliblied the new sys- 
tem, bill left the theory obscure and the practical 
application inronvenient; by uf tempts to demonstrate 
matters ol definition; by iniiovaiioiis in the notation ; 
and by the universal substitution oi' the differential 
coefficients for the differentials themselves. Many of 
these defects were pointed out by Mr Woodhouse ; 
and the following propositions present a systematic 
view of the calculus in its latest form, with some far* 
thermiodificMtion of the principles, and some gene* 
ralizatioii of the form nice. 

Definitions. 

1. If y (r -f A) can be expanded in the form 
# ./ (■»■) +/(•*) • * +7 (-f) • A* + • t 

Tliei\;r(.r) is called the differential function of / (x), 
and its rdutiori to /'(.i) is thus expressed, /(x) 


2. If {x -f- h) be put under the form (.r) -f D (j) . //, 
it appears that Dxzr J. This, however, ih entirely 
arbitrary, and unit^ L merely selected inr conve- 
nience, since by defining the dilfcri'iitifil function to 
be the coefficient in the second term of / -f iv . // ) 
expanded, we should have hud D x =l a, Smiiiarly 
(c) = (c) + D (c) hy and D (c) =r o. 

.‘1. Ill different functions of the same piincipal va- 
riable (x), w'e may avoid a jarpetual reference to 
(.t), and have the advantage of considering .such 
functions as independent variables, by means ol* 
another symbol, which shall denote expressions pro- 
porlional to the differential functions. Thu.s r/f(x), 
dY{x) are called dijffcrcntiahy and are merely limited 
to satisfy the equation, X d ^{x) = D^(x) x 

d(p(x), 

4^ Hence duy dz, dv, 6 lC. are expressions propor- 
tional to the differential functions of u, z, v, 
considered as functions of some variable, the same 
in all of ilii iii. 


5. If in the equation D(2>fx) .</Y(x)=D'i^(T) . r/p(x), 
we take (p(x) =: (x), then D(x) . c/^(x) = Df\x) .dx, 
or f/Y(x) 1 = D^(x) . dx. 

6. If there are several characteristics, D only re- 


fers to the first, thus D f f{x) = D/ -f f[x) i , 
y *1 - ‘ * Pi ) 

being always regarded as a single symbol. 



Difllrcntittl 

l’:ilcuhis. 


DIFFERKNTFAt, CALCULUS. 


569 


Prop. I. — 7 o find the Different iataf a Function from which it appears, that the general diflerential nifferential 
with .succc^^sivc Chnrnctcristics. function is the sum of all the partial differential 

functions, and that it is indifferent in what order 


Let the function be J\ . . .,// (x), then 

= -/(^^ X '//••/(*) 

I n «-i 1 ?/-ll 

= dx X D/ (x) X X 

1 J 1 

. . D/ , . f'x) by continuing the same process. 

' n 'i 

tv. If / = Then 


they are taken, whether D, in respect of /‘(x), or D 
in respect of/ (x), 

Cor.l. rfF-j/W, 

-Dr{/(x), .. }-X PAx) X rf,c + .. 


<//•" (x) = ./i' X D/ (.r) X Df/(x) X • • Dyy’'*-'(x). = D f|/ (x), . . | x dfi.i) + . . 

* 1 I I i 1 


Prop. IL — To find the Dlffemitial of an Inverse 
Function* 


Cor, 2. If we substitute for /'(.r), /(.i), 

l *2 


tip 


If / (.r) = 2:, anti if (x) found in terms of 2, give • hidepcndcnt variables z/, z, . . , it aj)pears that 
X = !"(:;), then r rvnresented by/"* the inverse ,,, f 1 — np T \ r 

form of A and /“i(x) is called the inverse function ^ z, . . ^ ^ 2:, . . ^ -f 


D ]' i H, 2, . . . f/2 + . . 


I 

Cor, S , — If (he partial differentials be denoted l)y 
dy dt . . and il the characteristics be separated, we 

have d -zzd (I -f d 

Cor. 'h. If we denote the partial differential taken 
wjth regard to («) by ~ F r, . . J .du, andtlie 
rest similarly, and if Q be substituted for F 


of / l.i h Now, as we may frequently, know the dif- 
feicnrial of our object is to determine the differ- 
ential of /’“■* by ineaiih of it. Since 

.r —JJ-'{x), dx = D//-'(x) X df-\x) 

I’rtop. III. — To find the Deferential of a Function 
involving independent Cliaraclerhlics. 

Let the function be F f{x\f{x)y . . ./ (.r) \ in 

I ' i 2 '* J 

uhich tlie characteristics f f f contained under F 
1 « 

arc wholly independent of each other. If the dif 
forcntial function be taken on the supposition, that which very elegant notation is used by Mr Babbage 
only one of these independent functions contains x, in the Transactions of the Royal Society q/' London, 
the expression is called a partial differential Junction^ 5 — By combining the present proposition 

1 r f .V X rt \ \ ^ rk vi / r .\ enabled to find the diHerentials 

and D r ^ / U), . v//*'j j' X M A uf -^7 vx), intricate expressions in Mr Babbage’s Calm- 

, ius of Functions, 

■ ■ f ( < ) !' X 1 ^/ ( 0 denote such partial differ- 

^ n J « Lemma — lo enumerate and arrange the primary 

entiai functions, taken with regard to /(jr) and / (x) relations of which analysis consists. 

^ o 1. In order to exhibit the relations subsisting 

respectively. The general tiifferential iuiiction of 

. .. among the successive functions x + «, x x r/, ^ it 

^ w^ill be necessary to present them under a difierent 

cessively expand px + /<), , ./ (j + /i) by 

means of its partial differential functions ; for it will 
become 

1' {.Ax), . ./(.i- + A) } + m'{/C0. 

■ •/(^' + A)| X P/ (i) X A + &C. 

n J I 

and finally, by contiiuiing the same operations, we 
shall find the coefficient of (//) to be 


form of notation. Let 

JP fl = X + o 
X ^ azzx X 


= a’ + to (a) terms 


X - a zz X 


=. X X 1 ^- 2 ^ X *1 . . to (/i) term.?. 


X ^ a=zx to (fl) terms. 


DF{,/W,../wj.xD/(.)+..DF{/W, ■ 

1 Ll ZlJ 1 fill W + 1 U \ 71 \ \ . 

^ ^ ' X zz = j: ^ -J . . to {a) term-. 

^ These are called primary ditccl relations. 
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UiU*^S** 2. The primary inverse relations are found by dc- 
' termining z from the equation x. They arc 

^——^1 X-j-fl, y/' ^ ) &C. 

.‘L The primary reciprocal relations are represent, 
ed by a .r, (a) and (x) beipg interchanged, and are 

a +. X, n X Xf «*, fl" * ' to (.r) terms, Ac. 

4*. T!ie primary immerse rcciprocnl relations are 
found by determining (z) from the equation a « z=x, 

thus from xzrza^z z= n is deduced log (.r) base (n). 

5. By taking alternately the reciprocal and in- 
verse forms of the first three relations, we shall find that 
they circulate and only introduce known functions. 

Tlius X* becomes ar, log (x) base (r/), log (a) base 

I 

/ N r tt a 

(•O' f ■ 

(). Every finite expression now used, is composed 
of tliose primary relations. It cannot iherefore be a 
matter of surprise that analysis should frequently ’ 
present expressions appearing to pass into each other 
dibcontinuoiisly and without a law, when the laws of 
succession in these fundanientiil forms have never 
been stated ; and the functions beyond x a have 
not even been mentioned. 

Pbop. l\\—ToJi7iti the Dlfferodiah of Functions 
binder the first relation. 

If the expression be / ^j) +./(.! ), 

C f{x) + D/(x),h + . 

/(* + *)Y(' + *>=|+/(,) + D^(,) + 
=/W +/W + ■[ r>/(») + D/wl •* + ■ 

] It I 1 a 3 

D I / (x) +/ (x) I = Dy (,. ) + D/ (x) 

1 1 f J J 

Similarly ^ 

D {/(■«) -/ W I = D /CO - D /(-f) 

I 1 9 J I l2 

Cor, 1. r/-f .r : . . = dv ztz . . dx 

V 1 M J 1 f, 

Cor. 2. D-|^/(x) =±= a j-= Dy(x) =fc:D (o) 

s=D/(<-) 

Car. 3. d (x i) =: dx, d (a :fc x) = dx. 


=/W X/(.t) +{d/(x),/(x) + 

i 3 Via 

3 1 J 

(x) x/ (r) ]- = D/ (x) ./ (x) 

+ D/-(x) ./(x\ 

3 1 

By a process nearly similar, 

( 1 P/'( 0 -/(x)— D/(x) ./(.j) 

» {/(O = -i 

r » , X ( dx 

Cor. l.nf/x-^‘‘x J. szx • x x -s — ~ 

( ‘ «J 1 • n I X - 

^ 1 


dx ■> 

-.1 , 


Cor. 2 . D |/(x) X «| = D/(i) X a. 


Cor. 3 . d 
d 


|.r X «| =.dx X <7. 
f I a , d.r 


Phop. VI. — To find the Diffhreutiah of Functions 
under the third relation. 

If the expression bcy'(j:) ^ 

J\x + /,)'’= |/(X) + D/(.t) . A + . . I " 

~ ' . u/(x) . A + . . 

^ |/(0 I =« -/CO ’ . D/(,t). 

If the expression be 
/(r + /o /(.T) -I- D/(J) . A + . . 

/CO Dfiv),h 

= « X fl X ■ • 

= X { 1 +L («) . D/(x) . A + . . I X 

,/CO /(.i) 

= a +L((j).ffl .D/(.r).A + .. 

D = L (a) . Dy(.r) 

If the expression be logy(,r) base (a) or 

L(rt) ' 


.^aop. y^Tofttd the Differentials of Functions L denoting the Napierean logarithm, 

• umer the second relation . , |^ “ 

If the (nepr^ssion be, / (x) x / (x), + *) — L -^yCx) Dy (x) .A + ..j- 

;./-(x) + D/(x).A + .. 

/■(x + A) x/(ar +0 = < X 

)/(x)+ D/(x).A + ■• 
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Also, d/ log (fl) base/(.r)l=:D-:^^^ which is The second becomes 

I ' * v ’\) r / - I L\ I /'/- I 
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D/(a) +/(j:) • + /(*) • + • • 


+ •• 


known. 

Cor. 1. r/ (x (x^-) + (.f*-) 

1 1 j 

. 1 ' —1 a 

n.r.x* .rfj: + L.r.j ? 

J 1 11 2 

Cor. 2. . 4 /} =f ax . f/x 

r X 1 .T 

r/ or j' = L . rt . /ix 

/ log (.t) ]- = Y ~ — 
t La . X 


y’(x + k) +,/(^ + ^0 ‘1^* "("A) . i - -f- . . 

which is eqiial to 

./W +./(^) +/(^) +-- 

+ P/(x) . A + D/(x) . ih 4. p/(x) . / =A + . . 

1 fi 

+ • • • 

And now% by equating the same powers of i and A, 

in the second terms of each developement, / (x) = 

'1 

D/(x) ; /(x) . 2 = l)/(x) ; f(x) , :] = D/ (r) ; 
2 15 2 

/(x) . 71 = D/ (x) . 
n I 


The first three piopo.si lions will enable us to ex- 
tend these formula' to every finite function at pre- 
sent used in anai\sis, but when we attempt to find 
lh(’ (liffhientials in relations of a higher order, the 
difficulties increase very rapidly. Indeed, the direct 
calculus, which is generally considered perfect, is 
only less limited than the inverse. Let the most 
cxptrt analyst attempt, in analogy to Prop. 2, to ex- 
[in'ss the differential of the reciprocal function /(a, x), 
by means of the direct function / (x, fl); let him en- 
deavour to develope (x -f A) ” a in analogy to Sir 
Isaac Newton’s expansion of (.r-|-A) ; or let hUi 

scarcli for the differential 6 f a~x =. ’ to (x) terms, 

and lie will be forced to admit the great imperfec- 
tions of the instrument. 


Prop. VII. 

To Jind Successive Differentials, 

If we lake the differential of D/(x) considered 
as a new function, we obtain the second differen- 


tial function D D / (x) , which is represented by 

D'/(x), and, in the same manner, we may find the 
value of D / (. 1 ) =z D D . D /(x). The laws ob- 


served by the successive differentials of the functions 
previously examined are very complex, and can only 
be expressed by separating the differential charac- 
teristics, and operating upon them as independent 
symbols. 


Prop. VIIJ, — To find the Coejficients of the Differ^ 
ential Expansion. 

Since/ |x + (» + /*)| =/ |(x + /<) + »| ,we 

develope these expressions separately, and equate 
their homologous terms. The first becomes 

fi[^) ^fi^) • (i + A) +^(^) • (* 4- • • 

wliich is equal to • 

/W + ./’(«) • » +/(»)• *®+ •• 




= t>'m X 


1 

TTir. . . n 


Hcncc /‘(x -f A) becomes 


fix) + D/(a) D fix ) . + . . 

Cor, l./(x) =/(o +x) 

=,/('■'’) + 1V(^0 • Y + ^/(") • "i" • • 

Cor. 2. D y (x) is the inverse differential func- 
tion, and is of such a nature that D { /(■^) j 

=/w. 

D"/(^) = 1)"/ |« + (x — fl) j- = 

r- + “■«")■ + - 




where D f{n) is the value of D f{x) , when x =: 
a, and it is called the Correction. 

Cor. 3 . ,D f{a) =z D / + {a — x)^ = 


D /W +/(^) • ^ + D/(.r) . 


D fix) = iffia) -fix ) . . 


D/(x) . 


1.2 


From these theorems the inverse calculus may be 
deduced by direct processes. 

Cor. 4*. There is nothing in the nature of analy- 
sis which nec^ssfirily limits expansions to the differ- 
ential form. Tbe series may be conceived to pi;o- 
ceed by other functions of x and A ; it even may not 
consist of a succession of sums, but may ascend by 
products, or according to any other relation. Thus 


we may find the successive terms of (x x O when 
developed in the form 
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Dir 


DiilWential 

tlAlciiIUs. 


/(j;) X 

For, let /'(or) be culled the factorial Junction ofJ(x), 

‘ I 

and let iti relation to f to:) be. thus expressed, ^/(.r) 


t:xpanding 

h i. 

,/(.r X s XO 

and by equating the like powers of i and //, we shall 


find y ( J X ) become 

ir 

/(x) XP/(*)’ X •• 

a theorem entirely anuIogouH to tliat of Taylor, and 
.presenting ix fucUn'inl calculus on principles similar to 
the differential. It is not, however, necessary to de- 
duce the values of P/(.r), by making it the subject 
of distinct investigations, since Mr Herscbel, oii see- 
ing the furnnibi, lias discovered an expression for 
Vf(x) by means of D/ (r), and observes, that the 
factorial calculus so JiannonizoB witli the diflerential, 
that either may be established, and the other dedu- 
ced from it. 

Diilerenlials depend upon the devclopemont of 


J' I JT i fl - , factorials upon / |.t i r/ Ih j- , and 

it is obvious that a wide field is open for / 1 .r ^ . 


Mr Wlicwcll further suggests the idea of an expan- 
sion, in which the relation of the suc(!es.sive terms 
shall be expressed by a functional cliiiracteristic. 

Tlie object of the calculus not to show that 
every function of the form /(.r -f fi) must necessari- 
ly proceed by integer powers of //. 'Hie legitimate 
design is to exhibit the relation subsisting among the 
successive terms, and to find the value of 1 )/’(j) in 
complex expressions, by means of the values in the 
primary fimctions. It sujipobQS the general form of 
developement given, and leaves the delcrniination of 
the BCCODd terms, in the expansion of the primary 
functions, to the artifices of the ordinary algebra- 


Prop. IX.— To Jlnd the DlffcreniiaU of Continuous 
Quantifies. 

Let (or) be a known discrete variable, and Jet any 
continuous quantity, which varies wfith (j), be re- 
prcsiMited by W (.r), an unknown function of U). If 
Ihon 0 * bccoines .r i' (j) becomes (.r + 4)i and 
we obtain the following equal ratios: 

A.t : (jj 

(a? 4 . J : T (x (^) 

A:l)'r(x).A+.. 

1 jD'Hx) + 

ttfCt Q aa4.Q^ be discrete known variables, one al- 
ways greater, and tlie otlier always less than f (jp). 
Alsoi let the ratios 

^ jr : Q and 
:sx:Q,^ 
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be such, that both moy be made to Approach nearer l^iff^rcnUaJ 
than by any assignable tliflerence, to the ratio CalciUuu 

1 DiljLlliU: 

Then, since Q and Q' are one greater and the other ' 
less than A Y (a;), the ratio* of 

; ^ 

cannot possibly difler fVimi that ratio to which 
x : A (a), or 
1 : D i ^.t) + , . 

approaches nearer ihan by any assignable differrncr., 

It may further be proved, that llie only ratio which 
can bo true is, 

1 :f(x) : : 1 : D Y (a) 

(x) =/(a;), and 
^(:r)=‘i)-\Ar). 

If, therefore, we arc investigating any curve, or 
the motion of any body, where the analytical value 
is unknown, Newton lays it down as a practical rule 
for finding the differentials, that tlicy will be in the 
limiting of the corresponding increments, viz. 

in the ratio to which the increments approach nearer 
than by any assignable ilifttrencc. This jn jctical 
rule, offered by the great inventor, may be (leiiion- 
strated ex absurdo, with all the rigour of the ancient 
geometry. I'he formula of Taylor not having*beeu 
distinctly expressed, Newton could not lay down the 
analytical theory of his calculus, hut he letl a practi- 
cal rule, which is the be*t that has yet been propo- 
*1. and he left an dlttslraliim, the most beaut iful in 
the cir(‘le of the sciences. He compared tiu* dif- 
ferentials to the velocities of a body in motion. Ma- 
ny modern writers still define differentials by means 
of the limiting ratio ; but this is as mconsistent, as it 
would he to define multijilication by the mechanical 
rule for finding the product. The method of inli- 
nilcHiioals is now universally exploded, having been 
originally proposed by Leibnitz, who, pcrceivin^j that 
Newton’s results depended solely on the .second 
terms, supposed that his calculus must consist in 
making the'" subsequent terms vanish. The results 
wTro bore happily ctirrect, though a similar attempt 
to appropriate the tlicory of gravitation was whody 
unsucccs^ful. The latest English work on tins 
branch of analysis, is the Translation of La C) vis's 
Twiisc, where Mr Peacock gives aluminous view 
of the different theories on the mbjcct. (x. x.) 

DILl.ENIUS (.John JajMJls), a distinguished 
botanist of the eighteenth century, who may be 
called the fiiiher ol cn ptoganiic botany, was born 
at Dann.stadf, in ir>iS7. lie was educated as a 
physician, in tlie rniversity of Giessen, but his atten- 
tion w'as very eirly diverted from medical studies, to 
the observation and discrimination ofpla/its, nor docs 
he appear ever to have followed any hraneb of the 
practice of physic. In botany be was strictly a prac- 
tical observer, having addicted himself but liitle to 
the principles of classification. an<i not at all to the 
physiology of v^etables. Some bi,inclies of Zoolo- 
gy occasionally engaged him, which an assiduous 
collector of plants, in tlieir native situations, can 
hardly escape, so closely are these siudies, espccial- 
ly that of insects and the low'or tribes of aniinuted 
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l)illcnui*r. beings, connected with botany. Dlllenius, while at 
Giessen, wrote several papers for the Kphemeridrs 
Natiirfv Curiosorum^ on American plants naturalized 
in Europe ; on coffee ; on opium obtained from pop- 
pies in Germany ; with some minute critical remarks 
on Spergnla peniandra^ as well as on various crypto- 
gatnous plants. . He published also a paper on 
leeches, and two species of papilio. He printed at 
(licssen, in IV 1 9, his Cntalogus Plantarim spniite 
circa Gissam nnserntium^ a valuable little 8vo volume, 
with figures drawn and engraved by bis own hand; 
of the parts of fructification, particularly designed 
to illustrate the generic characters of plants, previ- 
ously not well arranged or understood. In this work 
lie established inaitl^ new genera, which have for the 
most part kept their ground. His great merit, as n 
general botanist, consisted in a constant attention to 
the only sound principle ofscienlillc botany, the dis- 
crimination oi' genera by the parts of the flower and 
fruit. This principle, first proposed by the great 
Conrad (iesner, Dillenius applied to practice, with a 
severer jiulgmeiit and closer attention, than perhaps 
any other person, from Gesoer to Linnecus. The 
Jiule hook in question is arranged, most inconveni- 
enlly, according to the times ol'the plants’ flowering. 
Its piel'ace, however, enters into the subject of clas- 
sification. a subject to which young botanists are 
generally prone, but of which they, as generally, af- 
ti.r having embroiled it, take their leave, in propor- 
tion Hs they acquire more practical knowledge. 
Dillenius so far displayed his judgment, that he 
rather showed the faults of the systems of Tourne- 
fort, Knaut, and Uivinus, than offered any thing of 
his own. This led him into some controversies, 
from w^hich he soon disengaged himself, and never 
subsequently took up the question at all. 

♦he great W illiam Sherard, returning in 1718 
from ISmyrna, through Germany, met with Dillenius, 
whoso scientific merit could i)ot have escaped SO 
eminent a botanist. He brought him to England in 
1721 , and cxcitedhim to publish, in 1721^, that valu- 
able enlarged edition of Hay’s Si/iiopaia of British 
plants, which lias ever since been in general use, 
and which the editor enriched with engravings of 
iiis own. In this publication, compared with the 
Calalogus of the plants of Giessen above-mentioned, 
wc caiinut bvit perceive the difference between an 
author, w^oiking upon his own oiiginal materials, 
and the commentator or illustrator of the labours of 
another. Though Dillenius made numerous and 
correct additions to Ray’s work, in the cryptogamic 
tribes at least, he rather confused than improved the 
other parts of the hook, especially with regard to 
synonyms, in which department lie was never su- 
pmnely accurate. 

Jn 1732 Dillenius published his magnificent //or- 
tiis Illtliamnisisy in two volumes, folio, containing 
.324 plates, engraved on pewter, with his own hand. 
Their merit consists in their great precision and 
fidelity. The descriptions, and historical, os well 
as botanical remarks, render this a classical book in 
botuny. Its style is good, and the whohl perform- 
ance is worthy of the author, add of his eminent 
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patron, whose brother, Dr James Sherard, was the Dillcniu 
owner of the garden at Eltham, which furnished the 
rich materials of this publication. HeforL this hook 
appeared, its author was established at Oxford, in 
the new professorship founded there by the will of 
William Sherard, wdio died in August 1728, and 
who left L. .3000 for the purpose, besides iiis own 
library, manuscripts, and ample herbarium. Dillc- 
nius took the degree of M- D. in this university in 
1735, though he hud previously obtained the same 
rank at Giessen ; and he now devoted himself to the 
completion of the Pivax^ or universal collection of 
synonyms, which was Shcrard’s chief object in this^ 
foundation. The work was never finished; for, in^ 
deed, neither Dillenius, nor any one else, could, 
even at that time, be competent to it : still less, as 
botanists and botanical works multiplied excessively, 
was this undertaking practicable The publications 
of I^innaL'us soon rendered it iinneccssury. That 
illustrious foreigner, in 1736, visited Dillenius, who 
was desirous of fixing him here as his coadjutor, but 
to this scheme there were several impedimentf. 
Nevertheless, these distinguished men continued 
ever after in correspontlence, certainly to the ad- 
vantage of their common study, except in one but 
too important instance. Wc allude to the theory 
of the fructification of Mosses, in which Linnaeus 
implicitly adopted the faulty opinion of the Oxford 
professor, contrary to his own better observation 
and judgment, taking the capsule for the anther. 

This leads us to mention the immortal work on 
w'hicl) the fame of Dillenius rests, and w hich, in its 
way, will never be excelled, the Hisioria Muscorum^ 
published in 1741, in one quarto volume, with 85 
plates, drawn and engraved by tiie author. In this 
performance, laborious investigaiicm, acutiMliscrimi- 
nation, supreme accuracy, and profound learning, 
are displayed hc’yond all example or comparison. 

Following inquirers, like the celebrated Hedwig, 
may, with better helps, have examined the same 
objects more deeply, but none has taken so complete 
n view of the subject, nor made so very few mistakes. 

No botanical book perhaps is so perfect in synonyms. 

Whether the labour of this undertaking was too much 
for the health of i(8 author, or whetluT his sedentary 
mode of life was. on the whole, injurious, we have 
no particular information ; but lie began, soon after 
the publication of the Hisloria Mnscoium, to tom- 
plain of ill health and advancing age. He was of a 
short stature and corpulent huhit, and died of an 
apoplexy, April 2, 1747» in his 6()th year. A picture 
of this distinguished botanist is preserved in the 
picture-gulltTy at Oxford, from which a print has 
been publiKhecl in Sims and Konig’s Annals of Bata- 
nys Vol. 11. Dillenius is said to h:ive been ainiublc 
and respectable in his private character. He never 
married. His^^oks, collection of mosses referring 
to his great work, with many drawings esnecially of 
FmgU were bought by his succe^sor Dr H utnplirey 
Sibthorp, and added to the Sherardian J^useuiUy 
where thfey still remuin.^—Kippis in Btog* BriU^ 

Hall. BihL BoU-^Works and Letters of DiUcniiu^ 

(j. j.) 
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Pilgladon. The preparation of ardent gpirita conititutes a ma- 
^nitflurtory which is carried on in this country to a 
considerable extent, and deserves a particular inves* 
tigation, as cohneclied with one of die most curious 
and intricate departments of chemistry. We shall 
treat the subject as briefly as H compatible with per- 
spicuity and utility. 

It seems established by the experiments of che- 
mists, that no other substance can be converted into 
ardent spirits, by fermentation, than sum. Different 
•peoics of sugar have been recognized by chemists. 
They are distinguished from each other by their 
sweetening power, and by the figure of their crystals. 
As far as the process of distillation is concerned, it 
seems only necessary to refer to three of these spe- 
cies ; namely, cotnmon sugar^ sugar o/ grapes ^ or sii» 
gar of starch and manna. 

Common sugar is usually extracted from the sugar 
cane, but it exists likewise in beet, and in various 
Other vegetable substances. Its colour is white, and 
it crystallizes in rhomboidal prisms. When it is 
dissolved in a sufficient quantity of water, and mixed 
with yeast, it ferments, and the liquid tlius fermented 
yields, when distilled, an ardent spirit. It is from 
the refuse of common sugar that the ardent spiriti 
well known by the name of rum, is obtained in the 
West Indies. 

, Sugar of grapes is the substance to which that 
fruit is indebted for its sweet taste. It may be ex- 
tracted from the juice of grapes, by nearly the some 
process as is followed by the naaimfhoturers of com- 
mon sugar. It is white, not so sweet ra common 
SXtor, and not so soluble in water. It usually crys- 
taUisfies in spheres. I'hese, when viewed with a glass, 
are found to consist of a congeries of small aeicular 
crystalsi diverging from a centre. It is to the pre- 
senoe of this sugar that the juice of grapes owes its 
fcamntabiiity. The ardent spirits &tained by dis- 
tiUlBig trine arc usually distinguished by the name 
af6ran(fy» They are manufactured in great abun- 
dance in France and Spain and other wine coun- 
tries.. 

When starch is boiled w'ith a large quantity of 
water and a little sulphuric acid^ for a considerable 
tiuse^ it is converted into a su^r, which posschses 
exactly ibe properties of sugar of grapes. From the 
experiments of M. Theodore de Saussure, it seems 
to MIow that this sugar is nothing nwe than a com- 
fanmon of starch witli water. Ittring the pro- 
V0M jD« matting, the starch which constitutes jo great 
a poitfon of ^ley is converted into this #|ar. If 
bavls^ niib} be mashed with water jampefa- 

tore I and the mixture be Mkotoi fot an 
hour or twoj the barley starch gradooE^ itndergoes 
a pt!SMss Bomewbat similar to mashing ; for it be- 
comes soluble in the water, and that liquid acquires 
a sweet taste. It is from this sugar that the ardent 
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spirits, known in this country by the nitlnes of Geneva, DibtilhuK.i* 
Whishf, Gin, are obtained. 

Manna is a saccharine substance, which exudes 
spontaneously from the Fraxinus ornusy and several 
other species of ash. Tlie fermented juice of the 
onion, melon, and oarrbt, likewise contain manna. 

Manna has a sweet taste like Ibgar. It is more 
soluble both in water and alcohol ; it crystfllizes 
very readily on coot^g, in needles. But its most 
remarkable propert}' is, that when dissolved in water, 
and mixed with yeast, it cannot be made to ferment 
like common or grape sugar. Hence it h incapable 
of yielding an ardent spirit. To the distiller, there- 
fore, It is totally useless. 

Milk likewise contains a peculiar species of sac- 
charine matter, distinguished by the name of sugar 
of milk. In Consequence of the presence of this sub- 
stance, milk is capable of being fermented into an 
intoxicating liquor, which, of course, if distilled, 
would }^ield an ardent spirit. This liquor is made 
by the Tartars, from the milk of mares, and is known 
by tile name of koumiss, it is made likewise in 
Shetland. 

The liquid which exudes from the cocoa nut tree 
also contains a saccharine matter, but of what species 
has not been ascertained. In consequence of the 
presence of this saccharine matter, it runs readily into 
fermentation, and when the fhrmented liquor is <&til- 
led, it yields an ardent spirit, well known in ffidia 
by the name of arrack* 

Thus the name of the ardent spirit differs accord- 
ing to the material employed in its manufacture. 

Every species of ardent spirit is distinguished by a 
peculiar flavour. The opinion entertained at present 

is, that the nature of the substance which produces 
intoxication, is the same in all these ardent spirits, 
and is the substance to which chemists have given 
the name of alcohol; and that the flavour is owing 
to the presence of an essential oil, derived from the 
ingredient employed in the manufacture. Thus the 
sugar canc yields the oil that gives the peculiar fla- 
vour to rum ; grapes contain the oil that gives the pe- 
culiar flavour to brandy, and so on. W'e do not koow 
that this opinion, though sufficiently probable in itself, 
has ever been cstablislicd by decisive experiments ; 
that the oils to which these spirits owe their flavour 
have ever been obtained in a separate state^; or that 
all of these spirits have been made to yield alcohol, 
destitute ofiflavour. But tiie opinion is so very like- 
ly to be true, that we will be mrgiven for adopting 

it, especially as we arc not aware of any counter- 
evidence that can be brought forward. 

Tb^ pvimatol^of the distiller being essentially die 
same^ whiter tl^ substance bi; from which he pro- 
cures his ardent spirits, we shall satisfy ourselves 
with a minute account of the processes followed by 
the distillers in Scotland, in manufacturing whisky. 
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Distillation. We shall introduce, likewise, a fevr observatiiins on 
the processes followed in mnnufacturing ardent 
spirits in other countries, such.as .Hollands and Rom ; 
and we shalj terminate thi> article by giving the pre- 
sent state of our knowWlge of the theory of fermen- 
tation. 

Chap. L— Of the Manufacture of Whiskv. 

The kind of grain employed in this country for 
manufacturing wliisky is barley. The processes are 
easier, and the spirits produced have a more agre^ 
able flavour, when the barley h malted.^ But, in 
consequence of the duty upon malt, a portion of un- 
malted grain has been introduced into the distille- 
ries. This portion has been gradually increaaed, and 
amounts very commonly to four-fifths, and in some 
cases, it is said, to nine-tenths of the whole mixture 
of raw grain and malu It may be laid down as a 
general rule, that the labour bestowed, and tlie time 
requisite for brewing, increases in proportion to the 
quantity of raw grain employed. 

The processes of the distiller may be reckoned 
four; namely, the mashing, the cooling, the ferment- 
ing, and the distilling. We sliall take each of tliese 
processes in the order iu which we have named 
tiicm. 

I, The Mashing, 

The barley is previously ground to a fine meal, 
nnd the malt bruised by passing it between rollers. 
When the proportion of malt is very small, it is cus- 
tomary to add a quantity of the seeds of oats (the 
husk of oats separated during the grinding), to faci- 
litate the separation of the water from the grains, af- 
ter the process of mashing is over. For barley-meal 
parts with water with much greater difiiculty than 
malt. When the proportion of raw grain to malt is 
as 2 to 1, or even as ,*5 to 1, this addition of oat 
seeds may be dispensed with. But it is probably es- 
sential, when the proportions amount to 5 to 1, or, 
still more, when to to 1. 

The quantity of grain and malt employed at one 
time, must be entirely regulated by the size of the 
(listillery. But, that we may be able to give a pre- 
cise notion of the proportions of the different sub- 
stances employed, we shall suppose the quantity 
taken at once to be 60 bushels, and that it consists 
of a mixture of 2 parts raw grain, and 1 part malt, 
or, 

40 bushels barley, 

20 bushels malt. 

The mash -tun is a large circular or square vessel, 
which Dow-a-days is usually constructed of cast 
iron. It was formerly of wood ; but o wooden 
mash-tun was found to last for so short a time, that 
iron has been substituted in several distilleries vnth 
which we are acquainted, and probably the substitu- 
tion will soon become general. Into the mash-tun 
a quantity of water is let down of the temperature 
150^ Fahrenheit. The bulk of thi| water varies ac- 
cording to the fancy of the distiller* But from 700 
to 800 wine gallorw may be reckoned a pro- 
portion for sixty busiicls of grain. The mixture of 


meaFand bruised malt is then put into the mash-tun, Dutxllstioer 
and very carefully mixed with the water by a num- 
ber of men, who wield each a wooden iioitrument 
adapted for the purpose. All the dry clots of meal 
are broken, and every portion of it wetted with the 
water. This agitation of the meal in the water is 
what is technically called mashing. It is continued 
for at least an hour and a half, sometimes much 
longer ; and the length of time must increase witli 
the proportion of raw grain present, when compared 
with the malt ; so that sometimes we have seen it 
continued for three or even four hours. As the 
liquor in the mosh-tun would lose a great deal of its 
heat during this length of time, about 500 wine gal- 
lons of water are added at intervals, at a temperature 
varying from 1 90 '* to 205® according to the fancy of 
the brewer. After the mashing is concluded, the 
whole mixture :is allowed to remain at rest for about 
two hours, and this interval is technically called the 
infution. During this interval, the grains sink to 
the bottom, and the nor/, still muddy, but quite li- 
quid, remains at the surface. 

If we have the curiosity to taste the wort every 
half hour from the commencement of the mashing to 
the end of the process, we shall find that at first it 
has little taste, but that it becomes sweeter and 
sweeter, till at last it acquires very nearly the luscioiis 
sweet taste of malt wort* This indicates clearly, 
that the starch of the barley meal is gradually con- 
verted, during the mashing, into storch sugar. In 
what way this change is produced, we have, at pre- 
sent, no experiments to determine. But, if Theodore 
de Saussuro*s theory of the formation of starch sugar 
be accurate, we moy conclude, that the change is 
produced simply by the combination of a portion of 
water with the sUircIi. The conversion, however^ 
in the mash-tun, is never complete. A considerable 
portion of the starch still remains unaltered. The 
consequence is, that if wc endeavour to make wort 
from raw grain, as strong ns possible, to contain, for 
example, 200 lbs. of saccharine matter per barrel, 
wc find ourselves unable to effect our object ; be- 
cause, long before it lias reached 200 lbs. per barrel, 
the wort has lost its fluidity, and has assumed the 
form of a jelly. Our mode of trying this experi- 
ment was, to take the strongest raw grain wort which 
we could procure, and io concentrate it by boiling, 
till it became as strong as possible. We were never 
able, by this method, to obtain a wort much strong- 
er than 1 fiO lbs. per barrel. But malt wort may 
be easily boiled down to the sircngih of 200 lbs* per 
barrel, without losing its fiiiidity. 

Probably the change of the starch into sugar con- 
tinues during the pjrocess of fermentation. Hence, 
wc conceive, the reason why distillers find it advan- 
i.ageouB to put into the^fermenting tuns all the solid 
starchy mattw which had precipitated from the 
wort while in%ie coolers. Hence, also, the reaspii 
why the fermentation 4s conceived to go on best 
when it comes on gradually at first, and not with too 
much violence* ^ 

After the mashing and infusion is finishedf the* 
wort is drawn off from the grains* This is not done, 
as is the practice with the brewers, by opeidng a 
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cock at the bottaiti of tbe fl(iftth*liiii. It wiU noty 
Mn this way, pass tbroiigh barioy meaU -iiut it is 
drawn:^ from die top of ^Ihe fnash-tuDy after the 

? rrains have subsided, by neaiw of a tube pierced 
ull of holes, nrhich rises, at one of the corners of the 
mash-tun, ks high as the surface of that vessel. 

The quantity of wort that runs oft' in this woy 
does oot exceed one- third of die water which had 
been mashed with the meal. If 1200 gallons of hot 
water, for example, have been employed in all, the 
wort drawn after the mashing will scarcely ex- 
ceed 400 gallons. If the process were carricxl no 
farther, almost two-thirds of tire wort would be lost. 
To prevent this, about ^300 gallons of water, of the 
temperature J 90^, is let upon the grains. The whole 
is well mixed together ibr about twenty minutes, 
and then allowed to infustt or to remain at rest for an 
hour and a half. It is then drawn toff in the same 
way as the first wort. In general, the amount of the 
second wort is greater than of the first, because the 
grains, having been previously deprived of a great 
proportion of their starch, now part with their water 
more fieely than before. 

To carry off everything soluble from the grains as 
completely os possible, after ihe second worts have 
been drawn off, about 800 gallons of boiling hot 
water are let on tlie grains. The mashing or stir- 
ring is continued for twenty minutes, and tlie infu- 
•ion for Tialf an hour or forty minutes. This third 
wort IS then drann off. Being much weaker than 
the two preceding worts, some distillers are in the 
hatbit of reserving it, and employing it for mixing 
with the meal and malt in the succeeding brewing. 
Others boil it down to the requisite strength, and 
then mix it with the first and second worts in the 
fermenting vessel. It is impossible to lay down any 
rule respecting this part of the process, because, 
unfortunately, the distiller is not Jef); at liberty to 
follow his own judgment in this part of the pro- 
cess, The legislature has interfered, and obli- 
ged him to produce n determinate quantity of ' spi- 
rits of a given strength iVom 100 gallons of Uie 
fermented wort. Till within these few years it was 
necessaiy in 8coHand to produce from 100 gallons 
of fermented wort, 19 gallons ol'spirils of the strength 
one to ten over hydrometer proof, or of the specilic 
grarfty O.90917. This law we believe still exists in 
England ; but in Scotland, the quantity of spirits 
fVom 100 gallons of fermented wort has been lately 
reduced to 14 gallons.'*^ The Scotch distiller at 
present is under the necessity of producing this 
quantity of spirits from 100 gallons of fermented 
Wort, or, at any rate, of paying the duty for that 
quantity, whether he produce it or not. This law, 
of .course, regulates the strength of his wort. For, 
in <xrder to produce that quantity, it is necessary 
that the wort should contain a certaiq proportion of 
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saccharine matter.* Aocordingly^ the wort must be £>i*tilladoii.^ 
at least -of the strength 55^ Ibs.jsrr barrel wlien it ~ ~ ' 

is Idl down into the fermenting tun, and the law 
prohibits it from being stronger than 75 ibs. per bai'- 
rei. If we suppose the whole saccharine matter 
contained in the wort to be decomposed during the 
fermentation, 100 wine gallons would]f>roduce 14 gal- 
lons of spirits of the specific gravity O.90917. provid- 
ed the original strength of the wort was 55 i 
barrel. But this is a supposition which is never rua- 
Uaed in practice. From a number of experiments, 
conduct^ with considerable care, wc consider our- 
selves warranted in concluding, that, even when the 
fermentation is conducted with the greatest success, 
the quantity of saccharine matter, whicli will reitiuin 
undecotnposed in a barrel of wort of the original 
strength of 55^ lbs. per barrel, cannot be less than 
15 lbs. Hence a distiller can scarcely be expected 
to produce 14 gallons of spirits of the .specific gra- 
vity O.909 17 from lOQ. gallons of wort, unless the 
originiil streugtli of his wort was at least 7O5 lbs. per 
barrel. In general, indctd, a still greater strength 
than this will be requisite. Now, to produce wort 
of the strength 70^^ ibs. per barrel from raw grain, 
without boiling, is by no means an easy task. l or- 
merly when the product necessary was 19 gallons of 
spirits from the 100 of wort, the distillers were ac- 
customed to give their wort the requisite strength 
by tlie process which they termed lobbing. Tin’s 
consisted in making up a very strong infusion of 
saccharine matter Trom malt, raw grain, &c. and 
adding it to the wort till it acquired the requisite 
strength. This substance was likewise called 52/5; 
and every distiller bod his own method of preparing 
it. Probably sugar, treacle, or other similar prohi- 
bited articles, often found their way into it. It was 
on this supposition that the addition of it to wort 
was entirely prohibited in the late act ot Parliament 
regarding tlie Scotch distilleries. And it was to 
prevent the secreting of the surplus spirits which 
might be produced above the 14! per cenl, that the 
strength of the worts was limited to the maximum 
75 Ibs. per barrel. 

When the quantities of grain, malt, and water, above 
indicated, are employed, the first w oris drawn off will 
be about the strengtli of 73 lbs. per barrel, and the 
second worts of the strength 50 lbs./;/7 barrel ; and the 
two, when mixed togetlier, would constitute a wort 
of tbe strength of about 62 lbs. per barrel. Of 
course, the worts actually made by the Scotch dis- 
tillers must exceed the strength of those \ihich wc 
have employed by way of illustratiou, by about eight 
lbs. 2 )er barrel. But we have reason to believe, that 
62 lbs. per barrel would be a better strength than 
that pitched upon by those who contrived the act of 
Parliament by which the Scotch distillcrieB are re- 
gulated. Wort of such strength should yield about 
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* Still more lately, an act of Parliament haft passed, reducing the product of spirits to 13 gallons from 
the 100 gallons of wash, and tlie strength of the wort must not exceed jo lbs, of saccharine matter jier bar- 
rel. The excise rej^ulations bind doivn the distiller to a particular mode of operating. All such restric- 
tionilre very injurious to the improevemeiit of the process. How far they may have been jprgvoked by the 
attciftpts of the manulacturer to evade tbe duties, we pretend not to say. 
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DitJtilJation. 1* per cenU of spirits^ of the strength one to ten 
over proof) or of the cpecific gravity 0 * 90917 * The 
original strength of the wort from which Dutch Hol- 
lands is made is considerably less than this^ and we 
believe that nobody wtif deny that the Dutch spirit 
is, in general, much preferable to the whisky manu- 
factured in the lowlands of Scotland. 

The whisky made by smugglers in Scotland is 
universally preferred by the inhabitants, -and is pur- 
chased at a higher price, under the name of High- 
land whisky. This is partly owing to its being 
made entirely from malt; but the chief reason is, 
that, from the unfavourable circumstances under 
which they operate, their wort is necessarily much 
weaker than the wort of the legal distillers* Pro- 
bably it is not much stronger at att average than the 
wort of the Dutch Hollands. It has been generally 
conceived that tlic superiority of the Hlicitly distil- 
led, or Highland whisky, as it is caUeci» is owing to 
the mode of distillation. The smugglers distil in a 
much slower way than the legal distillers. But nothing 
can be more absurd than this opinion* The flavour of 
the spirits depends entirely upon the previous steps of 
the process. The slowness or rapidity of the distilla- 
tion can make no ditierence whatever in the flavour, 
provided it be properly performed. Accordingly, we 
have seen spirits distilled by the very rapid mode of 
distillation that formerly was practised in Scotland, 
possessed of ail the flavour of the best Highland 
whisky. 

Great pains have been taken to put an end to 
the practice of illicit distillation in Scotland ; but 
hitherto this very desirable object has not been 
gained. The smugglers liave set the whole force 
of government at defiance, and have carried on 
their processes in spite of all the attempts that have 
been made to stop them. Many of them, in- 
deed, have been brought to absolute ruin, and few 
of them, we believe, have ever been able to realize 
much money or to rise to independence. But still 
a new race of smugglers has risen up aflcr another 
to carry on their illicit trade, to the great detriment 
of the revenue, and to an equal deterioration of the 
morals of the common people. Government do not 
iieern to have been aware ot' the principal reason of 
the continuance of this evil. They have bound 
down the legal distillers in such a manner by inju- 
rious restrictions, that it is not in their power to 
produce a spirit equal in flavour to that manufactur- 
ed by the smugglers, who lie under none of those 
restrictions which bind down the ingenuity of the 
legal trader. This supetriority induces a correspond- 
ing desire in the inhabitants of Scotland to possess 
themselves of smuggled whisky, even at a higher 
price than that for which they cun purchase the 
same article from the licensed distillers. The 
smugglers, in consequence, are winked at, or rather 
encouraged, by a very considerable proportion of the 
inhabitants of the country. While this feeling ex- 
ists, we may venture to predict, that it will be im- 
possible to put an end to smuggling in Scotland. 
But were government to remove the restrictioDs by 
which the Scotch distillers are at present bound ; 
were they to allow them to make their wort as weak 
or as strong as they please, the consequence would 
6 . 
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be, that they would have it in their power to pro-^Di^ftmatios# 
duce a spirit aupecior in flavour to the smuggled 
whisky. The bigli reputation of smuggled wlusky 
would gradually be lost ; tlie inhabitants of Scotland 
would lose their partiality fur at; they would cease 
to purchase it except at an inferior price ; and all the 
respectable part of. the community would cease to 
purchase it at all. It would be impossible for smug- 
gling to maintain itself under such disadvantages. 

Hence it is obvious, that, in a few years, it would no 
longcj; be practised. 

The only reason that we can perceive for con- 
tinuing the restrictions under which tlie disrillers 
are at present placed^ is the allegation that they are 
necessary in order to ensure the payment of the 
duty upon the spirits uctuail|f distilled. But we 
conceive that this duty might be levied with os 
much accuracy as at present, though all the re'^tric- 
tions on the strength of the wort were removed. 

From a number of experiments conducted upon a 
large scale, we conclude, that the fermentation, how- 
ever successflil, is capable of decomposing only four- 
fiflhs of the whole saccharine mutter contained in the 
wort. Farther, we find, that for every pound of sac- 
charine iTuitter decomposed by the fennencation, 
there is formed half a pound of alcohol of the spe« 
cilic gravity 0 . 825 . Now, every gallon of spirits of 
the specific gravity O.90917, or one to ten over proof, 
contains 4.6 lbs. of alcohol, of the specifle gravity 
0 . 82 fl. To form a gallon of spirits, then, of the 
specific gravity 0 . 90917 > there is required the de- 
composition of 9.2 lbs. of saccliarliie matter. But 
as only four-fifths of the saccharine matter present 
are decomposed, we must increase ().2 by a fillh, 
which will raise it to 11 ,]; lbs. ’The rule, therefore, 
for levying the duty un the distillers would be 
this. Ascertain, by the saccharometer, the strength 
of the wort, or the number of pounds avoirdupois of 
saccharine matter which it contains, and for every * 

11 ^ of these pounds, charge the duly upon one gal- 
lon of spirits. This would be no hardship upon the 
distiller. If he is unable to produce a gallon of 
spirits from 1 1 ^ lbs. of saccharine matter, he is not 
sufficiently acquainted with his business, and the ne- 
cessity of paying tlie duty would stimulate his in- 
genuity to acquire the requisite information. He 
would soon discover two facts wliich would probably 
regulate his conduct ; namely, that the flavour, and 
consequently the value, of his spirits increases as 
lie diminishes the strengtli of his wort, and that the 
produce of spirits from the same quantity of groin 
increases also as he diminishes the strength of his 
wort. 

It would be difficult, according to the method at 
present followed by the distillers, for the excisemen 
to determine the strength of the worts with the re- 
quisite degree of accuracy ; but it would be easy, we 
conceive, to order matters so, that this infunnatiou 
might be gained without in tlie least injuring the 
process of fermentation, to which these worts are to 
be subjected* 

Some distillera, not satisfied with three niashesi 
which they think insufficient to exhaust the grains of 
all the matter that may be useful in the formatioa.of 
spirits,,^ a fourth quantity of boiling water, after . 
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Digtiil*l&m. the worts of the third isash ore drawn off, and inash 
a fourth time. The worts of this fourth mash are 
, always kept to be employed instead of pure water 
during next day’s brewing. 

11. The Cooling. 

Wert from raw grain has a much greater ten* 
dency to run into acidity than wort from malt. On 
that account, the disttllers endeavour to bring it 
down to the temperature requisite to begin fermen^ 
tation as speedily as possible. As soon as th^ first 
worts have begun to run into the undeiback, they 
are made to pass into the coolers. The nature and 
disposition of the coolers vary so much, according 
to the size of tl&e distillery, that a general descrip- 
tion will by no means tpply to them all. When tiie 
manufactory is of a moderate size, the coolers are a 
shallow wooden vessel, covering the floor of an apart- 
ment or suite of apartments, placed usually in the 
upper part of the distillery, and open as much as pos* 
Bible to the influence of the external air. Here the 
hot worts are pumped up, and left at a depth of one, 
two, or three inches, till they have acquired the 
recmisite temperature. 

When the distillery is on a large scale, it is usual 
to accelerate the cooling of the worts by agitation. 
Of late years a new contrivance has been fallen on, 
which answers much better than the old method, by 
bringing the worts almost instantly to the particular 
temperature which the distiller wishes them to ac* 
quire. This method is to pass the hot worts through 
a certain length of tin pipe, which is immersed in a 
running stream of water. By properly regulating 
the length of the pipe, the worts may be cooled 
down either to the temperature of the surrounding 
water, or to any other intermediate temperature re- 
quired. As the worts in this case are cooled in 
close vessels, no evaporation goes on during the pro- 
cess. Hence their strength will not increase during 
the process, and the quantity will be precisely thesarae 
aa in the underbade, making allowance for the change 
of temperature. This probably would be a disad- 
vantage to the distillers, while the present law 
obliges them to brew worts of a given strength. But 
if this restriction were removed, it would be rather 
an advantageous circumstance, because it would en- 
able them to regulate the strength of their worts at 
pleasure, by tlio quantity of water employed during 
the mashing 'and infusion. To the excise-officer it 
would also be a convenient circumstaDce, because it 
would afford an additional security for determining 
Ibe strength with accuracy. He would have it in 
4iB power to try the strength of the worts while hot 
in tM underback, and when newly let down into 
tbe fermenting tuns, before the yeast was added. 
Ibis second trial ought to give nearly the same re- 
sult oa the first. We say nearly, because, when the 
worti are hot, it is not to wy to determme their 
strength widi accuracy, as when they are^t ^li. 

During the cooling Of the wort from raw grain, 
there is idways a coMiderable deposite of mat- 
ter, which we coneCtre consists chie^i if not entire- 
ly> of starch. This flocky matter is MSpt along with 
tile wOrt into the fermenting tun. It is the opinion 
of diitiUerg, that it contributes materiaUji^lP^e for* 
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ination of spirits during the fermentation. We have DiitUlatian. 
little -doubt tlittt the opinion is well founded. Pro- ' 
baMy during the fermentation it is converted first 
into saccharine matter, and then afterwards decom- 
posed into alcohol and carbonic acid. 

The temperature to which tlie wort is cooled, be- 
fore it is let down into the fermenting tuns, differs a 
good deal in different distilleries, and even in the 
same distillery at different seasons of the year, 
f Winter is the usual season for the distiHeries, and it 
is tlie season which is considered ns most advanta- 
geous for conducting the fermentation with success ; 
fer it is easy to raise the temperature of the ferment- 
ing room, to the degree which is considered as best 
adapted for the process. But when the weather is 
hotter than that degree/ it is a much more difficult 
matter to keep the fermenting room sufficiently cool. 

In winter the distillers usually let down the first 
worts at about 70^ ; the second worts are cooled 
down to 60^ or 65^. We do not perceive any good 
reason for this distinction ; though we have frequent- 
ly seen it practised. 

IIL The^ Fermentation. 

This is by far the most important part of the 
whole proceM. It is by the skill and success with 
which it is conducted, that distillers excel each 
other. Upon it the profit and loss of the manufac- 
tory chiefly turn. Mucli pains have been bestowed 
in investigating it ; but it is of so capricious a nature 
at occasionally to thwart the most skilful and expe- 
rienced brewers. We shall describe the melhod of 
proceeding in this process usually followed by the 
Scotch distillers. In the article Brewing in this 
Supplement, we stated the I'acts at present known 
respecting the saccharine matter of the wort and 
yeast of beer which is employed os a ferment. To 
that article, therefore, we refer those wlio wish for 
informatien on these subjects. 

The yeast employed by the Scottish distillers is 
chiefly brought from the London porter breweries. 

Small (quantities may be occasionally obtained fron) 
breweries in their* neighbourhood ; but never we be- 
lieve a sufficient quantity to answer their purposes. 

The best yeast is that which is thrown off the top of 
the porter during its fermentation. But what is sold 
by the porter brewers consists chiefly of the slimy 
matter which remains at the bottom of tiic vessels, 
when the clear porter is drawn off. Fresh yeast is 
better than stale ; but the distillers being unable to 
procure a sufficient quantity of fresh yeast for their 
purposes, are under the necessity of using both fresh 
and stale. 

The quantity of yeast employed depending upon 
its quality, it is impossible to lay down any very pre- 
cise rules upon the subject. For the quantity of 
wort, which we have supposed in the preceding part 
of this article, a Scotch distiller would probably em- 
ploy about twenty-seven gallons of good yeast, and 
about thirty-six gallons if he considered the yeast of 
inferior quality. Only a portion of this yeast is 
mixed at first with the wort. The remainder is ge- 
nendiy added on the second, tlfird, and fourth day. 

Most commonly, indeed, the whole is added on the 
third day. But it is customary to make a farther 
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Distillation, addition at a latter period^ if the brewer is of opinion 
that the fermentation is not proceeding so well as it 
ought to do. Wc have seen yeast added on the sixth 
^ day of the fermentation. 

The first portion of yeast mixed with the wort is 
always, if possible^ fresh yeast, and it is a great ob- 
ject with the distiller to have it of as good a quality 
as [)ossibIc.* For our wort the quantity of yeast first 
used amount to nine gallons. On the second 
day inne gallons more may be added, and on the 
third day nine or eighteen gallons, according to its 
quality. Some distillers add nH!te gallons the first 
day, and twenty-seven the third. Some add nine 
gailoris every day for four days. In short, there is 
considerable difierence, and probably a good deal of 
caprice in the practice followed it, the various manu- 
factories. At kast we have never been able to ob- 
tain a satisfactory reason from any brewer, why 
he followed one practice rather thati another. In 
hot weather we should prefei' the addition of nine 
gallons of yeast every day for four days. But in cold 
weather it would probably answer better to add the 
whole yeast at twice ; and perhaps the third day is 
the most proper for making the great addition. 

The fermentation lasts 9, 10, 11, or IS days, ac- 
cording to circumstances. Sometimei^ though sel- 
dom, wc iiave seen it last 13 days. During the first 
five days, the fermenting tuns are left open on the 
top, or only slightly covered. But, on the sixth day, 
they are shut up as closely as possible, so as to ren- 
der the escape of the carbonic acid rather difficult. 
Two reasons have been alleged for this proceeding. 
J. The carbonic acid gas is conceived to carry with 
it a portion of the alcohol, and by binding down the 
top it is supposed that the loss by this drain will be 
diminished. Wc do not lay much stress on this rea- 
son. The fermentation is almost at an end berore 
the tuns are shut down. Of course, almost the 
whole of the alcohol abstracted by the carbonic acid 
has been already removed. 2. The presence of 
carbonic acid is conceived to promote the fermen- 
tation. Hence it is supposed that, by preventing 
that gas from escaping with facility, the attenuation 
will be greater than it otherwise would be. Per- 
haps there may be some foundation for this opi- 
nion. There is no doubt that carbonic acid gas may 
be substituted for yeast as a leraient ; and that the 
fermentation of the wort, under such circumstances, 
will go on pretty well. We have Seen the experf- 
raent tried by mixing yeast with wort in a close bar- 
rel, from which there proceeded a tin pipe that pass- 
ed through another barrel filled with wort, and 
opened at the bottom of it. The gas was absorbed 
by the wort in this second barrel, and the wort was 
fermented by it. But the fermentation, as might 
have been expected, was not so complete as if it had 
been produced by the usual addition of yeast. The 
distillers do not collect any yeast from their ferment- 
ing vats, but beat it all into the liquid, being of opi- 
nion that any such collection would render the fer- 
mentation less complete ; and, of course, diminish 
the proportion of spirits obtained. 

The wort most commonly increases in tempera- 
ture from 20° to 25° degrees of the themdometer. 
Supposing it let down into the fermenting tun at 
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37^ its temperature, when at die highest, may EHstillfttion. " 
amount to from 78° to 82°. It usually acquires the 
highest temperature on the fourth day of the fer- 
mentation, frequently upon the fifth day : sometimfes 
upon the sixth, the third, or the seventh day ; and 
we have seen it as late as the eighth, or even the 
eleventh day, before its temperature became a maxi- 
mum. 

The following table exhibits the number of cases 
on which the highest temperature took place in 
these respective days in seventy-six brewings, con- 
ducted upon a pretty large scale : 


4th day, 

31 times. 

5th day, 

23 

6th day. 

9 

3d day, 

6 

7th day. 

5 

8th day, 

1 

11th day, 

J 


This diversity, no doubt, depends upon the good- 
ness of the yeast employed. And, ns we Jiave no 
good criterion by which to determine the exact va- 
lue of yeast as a ferment, it is impossible to be 
able to foretell the exact result in any particular case. 
Indeed, we consider the uncertainty of the value of 
yeast as the great difficulty which the distiller has to 
encounter. Any person who could discover a me- 
thod of estimating the exact value of any particular 
yeast as a ferment would greatly improve this diffi- 
cult manufactory. Wc do not believe that such a 
discovery is impossible. Perhaps the specific gra^ 
vity of' the yeast, or the quantity of solid matter 
which is left behind when a given weight of tho 
yeast is evaporated to dryness, might furnish very 
material information. We are rather surprised that 
ne distiller has thought of subjecting yeast to a se- 
ries of experiments, with a view to ascertain its real 
vrfue as a ferment. The new information which he 
would acquire would more than compensate for the 
trouble, and would probably give him the means of 
improving his manufectory, or, at least, of forming 
seme notion of the value of the yeast wliicii he pur- 
chases. 

As the fermentation proceeds, the specific gravity 
of the wort diminishes, owing to the dccompositiun 
of the saccharine matter, and its conversion into al- 
cohol and carbonic acid. This diminution of specific 
gravity is called frilenuaiion by distiilers, and 
ployea by them as the measure of the success ot the 
fermentation. They can easily foretell the quantity 
of spirits which their teash ( the name by whidh their 
Fermented wort is distinguished) will yield, if thef 
know the atteniistfon which has taken place during 
the fermentatiotii This diminution of specific gravi- 
ty is produced by two causes. 1. The destniction of 
the saceharine tuaitef previously dissolved in the li- 
quid, and wbkil oceuthMied its specific gravity to be 
greater lliaer ChueOlP weter. If the Whole of this sac- 
ehaihM re u tt e r were detOi^oeed, H is obvious that 
the cin&ge ef specific gravity from this cause would 
be exactly ratdi as wouM sink the wash to the spe- 
cific ^Bvity of water. 2. The secoAd cause of !lfe 
diminished specific gravity of the fermented WOrt is 
the foiiaition of a quantity of alcohol, which, being 
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Distillation. Ji^htcr than water, occasiorM, by its evolution, a 
^ corresponding diqiinution of the specific gravity of 
the liquid. Thu ${>ecjfic gravity of the purest alco- 
hol, which it has been hitherto possible to obtain, is 

0.79(5 at the ternperuture of 60®. When mixed with 
water, it enters into a chemical cotnbinution with 
that liquid. Hence the specific gravity is greater 
Xlmii the mean of that oi' tlie water and alcohol ; 
though considerably less than that of water, it is 
obvious, if we wore to add alcohol to tlie unferment- 
ed wgit, we would diminish its specific gravity. We 
might even, by this means, render it as light, or 
even lighter, than water, though uonc of the saccha- 
. l ine matter were destroyed. It is obviously impos- 
sible, therefore, to deturinine how much saccharine 
matter has been decomposed by the fermentation 
from the attenuation alone,. Suppose the original 
specific gravity of the wort to have been I.06O; and 
suppoie that, afler the fermentation, its specific 
gravity is reduced to l.OOi^. The first of these spe- 
cific gravities indicates 55M lbs. of saccharine mat- 
ter per barrel; the second 1.6 Jbs. per barrel. It 
does not follow, as the distillers suppose, that 54.2 lbs. 
of saccharine matter per barrel have been decompos- 
ed, and converted into alcohol and carbonic acid. A 
considerable portion ot the saccharine matter still 
remains undecomposed ; but the alcohol which has 
been formed, counteracts the specific gravity of this 
saccharine matter, and prevents its presence from 
being correctly indicated by the sacchurometer. But 
if we measure out u quantity of such wash, put it in- 
to a retort or still, and distil oif about a third of it; 
if we then take the residual wash which remains in 
the retort or still, and add pure water to it till its 
original bulk be restored, the saccharometer being 
applied to it will indicate the quuntity of saccharine 
matter which it still contains. And this quantity 
being subtracted from the original quantity of sac- 
•ciiarine matter contained in the wort before the fer- 
mentation commenced, the remainder will be the 


saccharine matter decomposed liy the process. 

Alcohol is a substanci' which has u tendency to 
atop lormentation, uiui it stops that process com- 
pletely, when added to fermenting wort in sufficient 
quantity. It must be obvious from this, that very 
strong worts are injurious to the profits of the dis- 
tiller, Because the stronger the wort the greater 
will be the proportion of alcohol evolved, and. of 
0ouq||p, the fermentation will ultimately be impeded 
or sttiipped altogiUlier, bclorc tlie whole sacchbrine 
matter is decomposed. Accordingly, the spent wash 
will ‘always be fimnd to contain a considerable pro- 
portion of saccharine matter, and it niigiit be fer- 
mented again, and made to yiuid no inconsiderable 
quantity of spirit. The writer of tliis article made 
nine trials with malt woru, which were designedly 
auicle weak. They were iermeuted as thoroughly as 
possible, and the following table indicates tlie spe- 
cific gravities tu which they were reduced. .. |(lie ori • 
giimi spcmfiCigmvitjt.|irobab]y did not modi CKceed 

K045. ^ 

Sp. Gnivity. 


1. l.OOJiiS 

2. 1.0045 

3. 1,0018 




Spec. Gravity. 

4. 1 .0000 

n, 1.0012 

6. 1.004.5 

7. 1.004T 

8 . 1.0007 

9. 1.0007 

Upon examining the state of the wash aficr the fer- 
^ mentation was at an end, we found that 4.3>l(||}arts 
of the bBCcliarine matter had^ been decomposed, and 
that 1 part remai|ied unaltered. So that in these 
nine experiments, which were as favourable as possi- 
ble to the fermentation, on account of the weakness 
of the worts, not much less than one fifth of the 
whole sacciiarine matter remained unaltered. Sure- 
ly, then, we may lay it down as a fact, that, in all 
cases of fermentation in a Scotch distillery, at least 
one-fifth of the whole saccharine matter is prevent- 
ed from being decomposed by the anti fermenting 
power of the alcohol evolved. The consideration of 
this circumstance readers it of more importance to 
allow the distiller to make his wort weak. For the 
weaker the original wort the less will the quantity 
be of the saccharine matter, which is prevented from 
being decomposed by the presence of the alcohol 
evolved. 

When the heat has acquired its maximum, we may 
reckon, at an average, that nine-tenths of the whole 
attenuation has been completed. No judgment can 
be formed of the ultimate attenuation, by the rapi- 
dity or slowness with which the heat reaches its maxi- 
mum. We have seen the attenuation equally good, 
Hfhen the maximum temperature happened on the 
third, fourth, fifth, or sixth day. 

It is impossible to lay down any specific rule with 
reSjifect to the length that attenuation ought to be 
carried. The object of the distiller is to render his 
wash, if possible at least, as light as w\'itir. This 
object they frequently accomplish. But it some- 
times happens, that the fermentation stop.s when the 
specific gravity has sunk to 1.013 or 1.008, and no 
addition of yeast will make it sink lower. Bad yeast 
is the most probable reason of this ill success. If 
the wash be allowed to remain in the fermenting 
tuns alter the fermentation is at an end, its specific 
gravity will be found gradually to increase a little, 
and it will not yield so great a proportion of spirits. 
This is owing to the formation of vinegar in the 
wash, which takes place at the expence of tlie alco- 
hol ; and if the vinegar forming process were allow- 
ed to go on loiig enough, the alcohol would disap- 
pear altogether. 

Distillers always ferment their worts in tuns of a 
large size. This is attended with the advantage, 
that the artificial heat evolved by the fermentation 
is not so speedily dissipated as it would be, if the 
process were conducted in small vessels. Some dis- 
tillers fill the tuns only partly, leaving a portion of 
the upper part empty, that it may contain the froth 
formed lihen the wort is in full fermentation. Others 
fill the tuns almost to the top, and cover down the 
moutli with a lid, from which tube passes to an 
open vessel placed above the tun. When the li- 
quid swells by the fermentation, it passes up the 
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Distillation, tube into the Open vessel, and runs down again when 
^ the fermenting process subsides. No regular set of 
experiments, that we know oT, has been made to de- 
termine which of these two methods is the best. 

We have already observed, that every 9*2 lbs. 
of saccharine matter really decomposed by the fer- 
menting process, yield a gallon of spirits 1 to 10 
over hydrometer proof, or of thp specific gravity 
O.QQfti? (at the temperature of 60^). But as the 
distffirs arc not in possession of a good method of 
determining how much saccharinibr matter has been 
decomposed, the easiest rule will be to allow 11^ lbs. 
of saccharine matter, estimated before the fermenta- 
tion begins, to yield a gallon of spirits ntO .90917 
specific gravity. If the original worts be very weak, 
perhaps we might take 1 1 lbs. of saccharine matter 
as producing that quantity of spirits. But while the 
present law respecting the strength of the worts con- 
tinues, 11^ lbs. will be found, upon an average, to 
come very near the truth. 

It does not seem to be possible to ferment wort 
from a mixture of raw grain and malt as completely 
as is required for the purposes of the distiller, with- 
out its becoming sour. There seems no reason to 
doubt that the acid formed is the acetic. Some are 
of opinion, that the presence of this^cid contributes 
to improve the flavour of the spirits. But the quan- 
tity of acetic acid usually present in wash is so small, 
that we do not see any reason for supposing that it 
can produce any sensible effect. It is important, 
therefore, that the acidity should be as small as pos- 
sible, because the acid is formed at the expence of 
the alcohol in the wash. ‘Hence the wash ought to 
be distilled as soon as the fermentation has come to 
a conclusion. 

IV. The Distillhg, 

The stills commonly used in other countries are 
of large dimension, and very deep, so that a great ^ 
deal of time is necessary to finish one process. Once " 
in the week, for example, is no uncommon period. 
The same kind of still was used in Scotland till 
about the year 1787, when the duty began to be le- 
vied on the distillers by a licence paid at the Com- 
mencement of the season, upon every still according 
to its capacity. This was done to prevent that pro- 
pensity to smuggling by which tne generality of 
Scotch distillers were supposed to be actuated. The 
quantity of spirits which a still of given dimensions 
could produce in a year was calculated^ and the li- 
cence was laid on according to it. ^'Tbis saved the 
excise-officers all farther trouble after gauging the 
stills and collecting the licence-duty, excepting an 
occasional visit to be certain that no new still of 
larger dimensions was substituted for the old one. 
But about the ^ar 1788, Messrs John and William 
Sligo, at that rectifiers in Leith, made an im- 
portant alteration in the shape of the still, at the 
suggestion of an Englishman, which greatly incrcas 
ed the rapidity of distillation. They diminished their 
height, and increased the diameter of their bottom. 
The consequence of tliis alteratioD was, that they 
were able to distil off contents of the still in a 
few iiuurs, inst(?ad of once a week, as had formerly 
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been the practice. Thus they were enabled to pro- Distillatioh. 

duce a great quantity of spirits from a very snoair 

still, ^and, of course, paid in reality a much smaller 
duty ^an their brother manufacturers. This lucra- 
tive improvement they possessed exclusively for 
about a year ; but a secret of such importance 
could not be Jong confined to a single house. 

It became gradually known to other distillers 
and was soon imitated by all. The licence-duty 
was increased year after year; but the inge- 
nuity of the distillers enabled them to outstrip the 
acts of PaTlianiem ; till, at last, a committee of the 
House of Commons was appointed to investigate the 
subject in 1799- A very bulky report was published 
by this committee, which contains a vast collection 
of curious facts respecting the mode of distillation at 
that time practised in Scotland. The ’licence, in 
consequence of this report, was laid on the distiller, 
on the supposition that he could discharge his still 
every eight minutes, during the whole season that 
the manufactory was in activity. Since that time 
the time of discharging the still was considerably 
shortened. But the saving in point of time was at- 
tended with such an enormous waste of fuel, that it 
is rather doubtful whether it was attended with much 
additional profit to the distiller. In the year 1815, 
which was the last year of the licence-dnty, a still 
capable of holding 80 gallons could be completely 
distilled off, emptied, and ready for a new operation, 
in 3*^ minutes, or even, it is said, in some cases in S 
minutes; and a still of 40 gallons in 2^ minutes. At 
tha^ time a change took place in the Excise laws ; 
the licence-duty was al)oJished, and the whole duty 
was levied, ns in England, on the wash and the spi- 
rits produced. There was, of course, no longer any 
necessity for continuing the rapid mode of djptilla- 
tion ; and, as it was attended with a very coi^ider- 
able waste of fuel, and was in other respects much 
more expensive than the slow process, it has been, of 
course, discontinued. We conceive, however, that 
it will be worth while to give a short description of 
the still and furnace which the Scotch distillers em- 
ployed during the existence of the licence-duty. It 
would be a great pity, indeed, to allow the results of 
such a series of important experiments to be forgot- 
ten. 

The stills were made of copper. Those capable of 
holding 44 gallons were about 44 inches in mameter 
at the bottom, and about 5 inches deep. Those ca- 
pable of holding 80 gallons were 54 inches in diame- 
ter, and about 8 inches deep. The bottom was per« 
fcctly flat, and about three-eighths of an inch thick. 

Within it there were a number of iron chains, whicK 
were turned roundby machinery, and rubbing against 
the bottom prevented the thick matter, which the 
wash always contains, from adhering to the bottom 
of the still and catching fire. This would have al- 
most itomediately occasioned the destruction of the 
still ; and the scorched starclw matter would have 
comiMnieated a disagreeable Mvour to the spirits, 
whicm could not have been got rid of afterwards. 

There was likewise a circular plate in the inside of 
the still, towards fts'top. The use of it was to brdak 
the bubbles that rise during rapid distillation ; and, 
of courseri lessen the risk of the still boiling ov^, Or 
4 E 
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Di^^on* running fovl^ as the distiHers term it ; and, conse- 
' quently, the distiller was enabled to put a greater 
charge of wash into the still than it would have been 
in his power to do if the plate had been omitted. 

These stills were supported by reciting an inch and 
a half on the brick-work, all round the bilge. ;»The 
furnace was quite level, and was placed ^t the dis- 
tance of 15 inches below the bottom of the still. 
The inner end of the grating -bars was placed 15 in- 
ches witliin a line fulling vertically from the part of 
support of the bilge of the still. The bars werei in 
two lengths; the inner length was 21 inches, the 
outer SO inches, supported by a cross bar between 
them, four inches square. In front of the bars was 
a dumb-platc, 10 inches broad. The bottom of the 
ash-pit was three feci below the grating bars, and 
on a level with the floor of tlie distillery. The bars 
were two inches thick, three inches deep, and three- 
fourths of an inclbapart. Tlie brick-work extended 
21 inches beyond the dumb-platc, and was four feet 
wide and four inches higher outside than at the 
bilge of the still. The furnace doors were 30 inches 
wide. The bottom of the furnace, beyond the grat- 
ing-bars, was lined with fire-brick nine indies deep, 
and passed level backward into the chimney. 

The chimney was 60 feet high, 4 feet square 
within, from top to boltom, and consisted of a double 
wall. The inner wall of fire-iiricks was nine inches 
thick* The outer wall was placed at three inches 
distance, on all sides, from the inner wall, and the 
space was left open at the top. Tlie outer wall was 
18 inches thick at bottom, diminishiog regularly ou 
the outside, till reduced to nine inches at top. The 
two walls were tied together, at certain distances, by 
long fire-bricks. This oUparation of the two walls 
was found to prevent the rapid destruction of the 
ehiilfney from the intensity of the fire, which always 
happened when the two walls were in contact. 

Such was the construction of tlie furnace, and the 
diapc of the stills, during the time that rapid distil- 
lation was practised in Scotland, when both had 
been brought to tlve greatest degree of perfection 
which the distillers were capable of giving them. 
The writer of this article has not had an opportu- 
nity of seeing the shape of the stills used by the 
Scotch distillers, since the licence-duty was abolish- 
ed. But it is probable that the old shape will not 
have been entirely restored; but that the present 
stills, though much larger in size, imitate the late 
stills in the great diameter of their bottom, and their 
comparative shortness when compared with Uie stills 
employed by the English distillers. 

The top of the still ends in a kind of tube, which 
is bent downwards, and connected with a tin-tube, 
which makes a number of revolutions in a large ves- 
sel filled with cold water, and therefore called the 
worm. This Urge vessd is called the r^igeratorj/, 
and care is taken to keen the water in it aiUays cool 
by means of a staeom t» water, which U Ibnstantly 
flowing into it The wash being put into still, 
and the tof» being flicod down, heat is appUdp to the 
vessel till it is mde to boil. The i^irfts being more 
than the water, pass owiEr^^flrat in the state 
sV and are condensed into a liquid as they 

fiass ^ trough the worm. The first ||(^Qns that 
romwbver are very strong; but th fcj i wip di- 
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minishes as the process proceeds. The distiller DistillAiIun. 
continues the distillation till the liquid, which flows 
from the worm, is as heavy as water, or at least , 

BO nearly so that the quantity of spirits remain- 
ing is not considered as a compensation for con- 
tinuing the process any longer. The strength of 
tlic liquid proceeding from the worm is ascertain- 
ed by a small hydrometer, with which it is tried 
every now and then; and whenever a certoi^mark 
on the instrument comes to coincide with thMIrfacc 
of tlie liquid, a^ock at the bottom of th^till is 
bpened, and what remains in the still is let off. This 
liquor is called the /ff>€n£ wash. It is a muddy brown 
liquid, still containing a quantity of undecompostd 
saccJinrine matter. It is therefore used as food for 
cattle. These animals are fond of it, and soon fat- 
ten upon it. 

To prevent the still from boiling over, which is 
apt to happen towards the commencement of the dis- 
tillation, It is usual to throw a piece of soap into the 
vessel along with the wash. This substance is part- 
ly decomposed, and the oily matter which it con- 
tains spreading on the surface forms a tliin coat, 
which breaks the large bubbles when they reach it, 
and thus prevents the wash from swelling beyond the 
requisite bulk. Butter would answer equally well w ith 
soap, and wpuld be less apt to give a disagreeable 
flavour to the spirits ; but its high price prevents the 
possibility of using it for that purpose. Wc have 
some suspicion that hogs* lard would answer. If it 
were found to do so, it would be clienpcr than soap, 
and less apt to give a bad flavour to the spirits. The 
supposition, however, that soap coromunicutes a dis- 
agreeable flavour to spirits, though very generally 
entertained, is, we believe, a mistake. We have 
certainly met with spirits distinctly tainted with soap, 
and having in consequence a highly nauseous taste. 

But this was at a time when the rapid mode of dis- 
tilling was only on its progress to perfection, and 
was owing, we believe, to little bits of the soap hav- 
ing been accidentally forced into the worm, and af- 
terwards dissolved by the spirits. 

It is impossible to lay down any rule with respect 
to the strength of the weak spirit obtained by this 
first distillation, and which is called /ow whies in 
Scotland. That strength must depend partly upon 
the original strength of the wort, partly on the atte- 
nuation which has taken place during the fermenta- 
tion ; but chiefly upon the attention of the distiller 
to distil off the whole of the spirituous portion of the 
wash. In a great number of cases in which we have 
had the curiqsit^ to determine the strength of the 
low wines in distilleries, we have found their speci- 
fic gravity at 60 ®, differing but little from 0.978 ; fre- 
quently a little weaker, and very rarely a little 
stronger. Low wines of this strength contain the 
fiOh part of their weight of alcohol of the specific 
gravity 0.825 ; the remaining four^ths arc water. 

The low wines arc put into the still and subjected 
to a second distillation, which in Scotland is called 
doubling. The first portion which conies over is a 
milky liquid, known by tlie name of foreshot. Its 
taste is disi^eeable, and on that account it is re- 
ceived bv itself, and returned back into the low wines 
to be subjected to another distillation. The proper- 
ties of the foreshot are owing to an oil with which 
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Dibtillfttion. it ii= loaded. When the spirits begin to run transpa- 
rent from the end oi lho worm, they are allowed to 
run into a receiver prepared for them. Whenever 
their specific gravity, determined by the hydrometer, 
has reached a certain point, tiiey are no longer al- 
lowed to flow into the receiver containing the spirits, 
but into a place by themselves, and the distillation 
is continued till the liquid coming over has approach- 
cd Mry nearly to the specific gravity of water. 
Th^fpiird portion is cal]ed,/Ar//i/&'. It is mixed with 
the low wines and distilled again. Thus the distil- 
lation of the low wines is continued, till the whole tif 
their alcoholic part is brought to that degree of 
strength which fits them for the market. The strength 
at which the duty is levied on them is 1 to 10 
above hydrometer proof, which corresponds with the 
specific gravity 0.9091 7« They are prohibited from 
seniling out of their manufactory spirits of greater 
strength than this, or of a strength under 1 in 6 
below proof, or of the specific gravity 0.9385. Be- 
tween these two intervals the specific gravity of their 
spirits may be considered as vibrating. For it is not 
to be expected that they should be able always to 
produce spirits of exactly the same specific gravity. 
We have found the spirits, as obtained by doubling, 
of a specific gravity as low as 0*908, and as high as 
0.925. No doubt they might be obtained much 
stronger or much weaker than these two extremes, 
if there were any object in view, to induce the dis- 
tiller to alter his usual practice. 

Such is the mode followed in Scotland for obtain- 
ing whisky. The distillers arc at pains to purchase 
the best English barley which they can procure. 
Tliey are certainly in the right to select English 
barley for malting; for English barley, whei||||inalt- 
ed, yields more spirits than in the state of raw grain. 
But for that portion of grain which they use in the 
distilleries without multing( it would be their inter- 
est to employ the best big which they can procure. 
For good big, while in the state of raw grain, yields 
rather more spirits than an equal quantity of the best 
Englisli barley. And as it can be purchased at a 
cheaper rate than barley, it could obviously be em- 
ployed with economy, as a substitute for that grmn. 
Big is greatly deteriorated by malting it ; of course 
it would be improper to employ it in distilleries, in 
that way. But the distillers might employ it in the 
state of raw grain with great advantage. 

Chap. II. — Of the Mode of Manufacturing 
OTHER Kinds op Spirits. 

In this chapter we shall merely mke a few very 
short observations on the processes followed by the 
distillers in other countries. 

1. Dutch Geneva, 

The Dutch have long been famous for the manu- 
facture of an excellent kind of spirits, known in 
Scotland by the name of in hhigland by the 
name of Hollands^ and sometimes by the name of 
Geneva, We have been told, that the manufacture 
of it originated in the city of Geneva ; and that this 
was the origin of ihcTnamc Geneva, srill applied to it 
in commerce. But we have no means of determin- 
ing how far this statement may be dependedi, on. 
We have not seen in print any accurate account of 


the mode of making Geneva, practised by the Dutch. DistUlatioih 
But the iollowing account may, we believe, be relied ' ^ 
on. We are indebted for it to a triend, who, about 
forty years ago, went over to Holland, on purpose to 
make himself acquainted with the process. His ob- 
jccji was to establish a similar^ manufactory in Scot- 
land, But the severe laws, by which the Scotch dis- 
tillers were soon after bound, put it out of his power 
to execute his plan. 


112 Pounds of barley malt, and 228 lbs. of rye- 
meal, are mashed together, with 460 gallons of water, 
of the temperature 162°. After the infusion has stood 
a sufficient time, cold water is added ti(^e strength 
ofthewortis reduced to 45 lbs. jocr barrel. The 
whole is then put intoa ferinenting back, at the tem- 
perature of 80". The vessel is capable of holding 
about 500 gallons. Half a gallon of yeast is added. 
The temperature rises to 90°,‘and tlie fermentation 
is over in 48 hours. The attenuation is such, that 
the strength of the wash is not reduced lower than 12 


or 15 lbs. per barrel. The wash is put into the still, 
with die grains and all. Tlie low wines, as usual, 
are distilled again, and the spirits of the second dis- 
tillation are rectified. 8o that the Hollands pass thrice 
through the still. A few juniper berries and some 
hops are used to communicate a peculiar flavour to 
die spirits. 


Now, 45 lbs. per barrel constitute a wort so weak, 
that it will not yield above seven and a half per cefit. 
of spirits of the usual strength. So that the produce 
which the Dutch obtain from their wort cannot 


amount to much more than half what the Scotch dis- 
tillers are obliged to produce from theirs. 

It is obvious, from ilie preceding account, tliat 
the fermentation is very imperfectly accomplished in 
the Dutch process. J'he small quantity of yeast 
employed, and the short time that the wort is allow- 
ed to ferment^ necessarily imply imperfection in the 
fermentation. And this is obviously the case, for'the 
original strength of 45 lbs. per barrel is only reduced 
to J 5 lbs. per barrel. W^e have often seen the at- 
tenuation ol the porter in the London breweries not 
much less complete. What advantage is gained by 
putting the graios into the still along with the wash, 
we have not the means of determining. Such a prac- 
tice can only be followed in distilleries upon a very 
small scale. We do not see how it could be prac- 
tised ill the Scotch distilleries. Indeed, we have do 
doubt whatever, that when the mashing is repeated 
a sufficient number of times, and the grains sufficient- 
ly washed witli hot water, every tiling likely to con- 
tribute to the formation of spirits will be carried off. 

Every person acquainted with the flavour of Hol- 
lands and Lowland whisky, must admit that the for- 
mer is greatly superior to the latter. Indeed, the fla- 
vour of Hollands is equal to that of malt whisky. This 
is owing in part to the snaali proportion of raw grain 
used by the Dutch distillers. 1 12 lbs. of barley 
mall may be reckoned at three bushels. We do not 
know the average weight of a bushel of rye ; but if 
we a^jjlpose it to be 50 lbs. 228 lbs. will amount to 
about 4* bushels. So that, in che Dutch disiiileries, 
the malt bears to tlie raw grain the propor^ioii 
two to three. We suspect that unotlier season bf 
the supcrifi||;ity of the Dutch bpiiii over the Scolcb, 
is tliesmbD ^Dtity of yeast employed by the manu- 
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Distitbtion. lacturcfs of Hollandi. The vast quantity flf porter 
yeast used by the Scotch distillers, often in a state 
almost approaching to putrefaction, cannot but have 
an injurious effect upon the flavour of their spirits, 
and has undoubtedly contributed to the superior re- 
putation of Higiiland over Lowland whisky, for 
the Highland distillers (especially the smugglers) 
have not the means of procuring yeast from London. 
Of course, their wash is less perfectly fermented; 
but the flavour of their spirits is much more agree- 
able. We think, indeed, that the flavour commu- 
nicated by the yeast to Scotch Lowland whisky 
may bo aili|hctly perceived, and on that account 
are disposed to suspect that the flavour of the 
spirits always suffers in proportion as the fermenta* 
t ion is brought nearer a state of perfection. Any 
person wlio should find out a method of ferment- 
ing wort without the necessity of employing such 
(juiintities of porter yeast as the distillers use, 
would undoubtedly prodigiously improve the flavour 
of the Spirits manufactured by the Scotch distillers. 
If government were to make such an alteration in 
the laws, as would enable the distiller to employ a 
greater proportion of malt without any material in- 
crease of exponce, the object might be considered 
as accomplished. In the present state of the manu- 
factures of (jreat llrltain, it would be impossible to 
confer a greater favour on the country, than a tho- 
rough revisal of the excise laws, under the auspices 
of a set of individuals, at once intimately acquainted 
with the most improved state of chemical science, 
and with the most liberal principles of political eco- 
nomy. Every thing that improves the quality, and 
diminishes the price of our manufactures, is of more 
value to the' country than dur legislators seem to be 
aware of. 

We do not think that Hollands could be manufac- 
tured in Great Britain with any probability of suc- 
cess. The experiment was tried at Maidstone, in 
Kent, by a Mr Bishop, who had interest enough with 
Mr Pitt to got a special clause introduced into on 
act of Parliament permitting him to manufacture 
Hollands according to the Dutch method. But the 
manufactory was never successful. The Maidstone 
Hollands never acquired much reputation. The dis- 
tillery languished for some years, and then terminated 
ill a bankruptcy. Some attempts have been lately 
made to revive the Maidstone establishment. But 
we may venture to predict that they will not be sue* 
ccssful. 


2 . Bian* 

This is the name given to b spirit manufactured 
in the West India Islands, from the molasses, dc. 
whtdi remain after the sugar is separated in small 
crystals from the bor}ed juice of the sugar cane. We 
do not know any thing about the origin of the word 
rum, or the time at which the manufacture of this 
spirit commenced ; not, probably, till the 
West Indies were cdonizedby Europeans^ At pre- 
sent it is chiefly in the ishm& belonging tc^reat 
Britain, that'this spirit is nsadeb The prboess,. as we 
obtalm tt from a Dominica piaaier, wh'i had for 
maajl yeais been tn the habit of making this spirit, is 
OB fibers ! 

iTwelTc parts of sweets mre dissolr^dfh^^ ports 


of water, and fermented as completely as possible by Dbtilktiotu 
means of yeast, which is chiefly obtained in the dis- 
tillery itself by means of the fermentation of the rum 
wort, which , gradually generates it. Fourteen gal- 
lons of spirits, ] to 10 over proof, are obtained from 
100 gallons of wash. If this statement be correct, 
the produce of spirit from molasses exceeds consi- 
derably what can be obtained in this country from 
barley. A solution of 12 parts of sugar in Iflp of 
water would make a wort containing about 44^^ of 
saccharine matter per barrel; from 100 gallons of 
which in this country we would not obtain more than 
8 gallons of spirits of the above strength. But we 
suspect some mistake on the part of our informer, as 
he communicated the process to us in this country 
several years after he had given over the actual su- 
perintendence of his rum distillery. 

The peculiar flavour, which distinguishes rum, and 
makes it so agreeable to the taste, is undoubtedly 
owing to a peculiar oil contained in the sugar cone. 

For when spirits are made in this country from su- 
gar, they are entirely destitute of the peculiar flavour 
of rum, and resemble, in their properties, the com- 
mon spirit made in this country from barley. The 
colour of rum is. derived from the oak casks, in which 
it comes to this country from the islands in which it 
is made. 

We shall say nothing respecting hrandy and arrack, 
as we could add nothing material to what has been 
already said respecting these spirits in the Encydo^ 
pcedia. 

Chap. IIL — On the Nature op the Vinous 
Fermentation. 

article Brewing, of this Supplement, 
we have given a short sketch of the facts hither- 
to ascertained, respecting the nature of the change 
which saccharine matter undergoes when ferment- 
ed; and we have very little to add to the facts 
stated in that article. Wc shall merely enter a 
little more minutely into the detail of facts, than we 
thought necessary under the article Brewing. 

Common sugar has been analysed by Gay-Lussac 
and Thenard, by Berzelius, and by Dr Prout. The 
method followed by each diflered a little from that of 
the others, and the results, though they do not quite 
tally, certainly approach considerably to each other. 

The following table exhibits the composition of 100 
parts of sugar, according to each of these chemists : 


G(iy-l.us8Qe 
and TiienarO. 

Berzdiiu. 

Prout. 

Oxygen, 50.63 

49.083 

53.J3 

Carbon, 42.47 

44.115 

S. 9.99 

Hydrogen, 6.90 

6.802 

6.66 

100.00 

100.000 

99-99 


To be able to determine from these analyses the 
number of atoms of oxygen, carbon, and hydrogen, 
which are requisite to form a constituent particle of 
sugar, it would be requisite, in the flrst place, to be 
at^ to specify the weight of sugar capable of neu- 
tralizing a given weight of any splifiable base. Ber- 
zelius ibund, that when a solution of a given weight 
of sugar in water, was digested over oxide of lead, 
the (udde was at first dissolved, but, after a certain 
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Distillation interval of time, a light white powder makeg its ap- 
il pearancc. This powder is a compound of sugar and 
Diving, oxide of lead, and is compoeedi according to Berze- 
lius’s analysis, of 

Sugar, - - - 41.74? • - - 10.03 

Oxide of lead, 58.26 - - • 14 

100.00 

Noi^jhe equivalent number for oxide of lead is 14. 
It Hipows, from this, that if the white powder be a 
compound of an atom of sugar and an atom of oxide of 
lead, the weight of an atom of sugar is 10. But we 
have no evidence whatever for adopting one atom of 
sugar in this compound rather than two. And as one 
atom will not accord with the phenomena of fermen- 
tation, it is better to consider the white powder as a 
compound of one atom oxide of lead and two atoms 
of sugar. On that supposition an atom of sugar will 
weigh about five. Now, if wc suppose it to be com- 
posed of 

3 atoms oxygen, 3. 

3 atoms carbon, = 2.25 

3 atoms hydrogen, = 0.375 

5.625 

the weight of an atom of sugar will be 5.625, which 
does not differ very much from the weight as result- 
ing from Berzelius’s analysis ; not more, indeed, than 
miglit be expected from the extreme difficulty of 
analysing such a compound with precision. But if 
wo suppose the weight of an atom of sugar to be as 
now stated, 100 parts of it will be composed of 

Oxygen, = 53.31 

Carbon, = 40.03 

Hydrogen, = 6.66 

100.00 

Now, as these numbers are almost exactly the same 
WMtIi those of Dr Prout, we are disposed to consider 
them as representing the true constituents of sugar- 
From the phenomena of fermentation, as described 
under the present article, and in the article Brew- 
ing, it appears, that by the fermentation trie sugar 
is decomposed and converted into alcohol and 
carbonic acid. Alcohol, according to the analysis of 
Theodore de Saussure, is composed of three atoms 
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hydrogen, two atoms carbon, and one atom oxygen. Distillation 
Carbonic acid is composed ot two atoms oxygen and II 
one atom carbon. Hence tlie weight of an inte- 
grant particle of alcohol is 2.875. Tor 

1 Atom oxygen = 1 

2 Atoms carbon =1.5 

3 Atoms hydrogen = 0.375 

. , . ~^2.S75: 

And an integrant particle of carbonic acid wcichs 

2.75. ^ 

We see likewise that a particle of sugar is capable 
of being decomposed into an integrant particle of al- 
cohol, and an integr^^nt particle of carbonic acid. 

For a particle of alcohol is 

Oxygen. Carbon. Hydrogen, 
composed of ] atom + 2 atoms -|- 3 atoms 

Carbonic acid of 2 -f 1 4-0 ^ 

3 “3 iijTs 

Both together, w'e see, corresponding to the number 
of atoms in a particle of sugar. 

If fermentation then be merely the separation of 
sugar into an atom of alcohol, and an atom of car- 
bonic acid, there ought to be formi|d 

Of alcohol 2.875 
Of carbonic acid 2.75 

But alcohol of 0.825 contains about the fifth of 
its iveight of water.* Hence, by fermentation, sugar 
is converted into 

Alcohol of 0.825 3.45 parts or 55.6 
Carbonic acid gas 2.75 44.4 

6.20 JOO.O 

Now, these proportions approach very nearly the re- 
sults obtained by Lavoisier and Thcnard. Wc are 
disposed therefore to consider the explanation which 
we have given as likely to be the true one. 

In what way the yeast acts, if no portion of it 
enter into the composition of the alcohol or carbo- 
nic acid, as would appear from what wc know of the 
subject,^ we have no means at present of forming a 
conception. It would be requisite, before we could 
reason on the subject, to be better acquainted with 
the composition of yeast than wc are at present* 

(j.l 


DIVIDING, or Graduating Instruments. — 
See Bamsden’s Machine, in the Juncyclopcsdia. 

DIVING. In the Encyclopcedia we have given 
an account of several machines for diving, and a de- 
scription of the diving-bells of Halley and Spalding. 
In the present article we have to notice an improved 
method of supplying air to a diving-bell, by means 
of a syringe or pump, which forces the air down in 
a continual stream into the bell, whence it escapes 
from beneath the lower edges of the bell, or from a 
waste pipe, as fast as it is supplied. In this way, the 
air is kept very pure, and the people in the bell have 
no kind of trouble to obtain a supply. Dr Halley’s 
original method of lowering the air in casks required 
the attention of a person within the bell; to let out 


a portion of the heated air from the bell, and then 
to admit the fresh air contained in the cask. 

Wc believe that Mr Smeaton was the first who put 
in practice the method to which we allude ; though 
it had been frequently proposed by other inventors. 
His first attempt was in shallow water, the bell being 
only intended to enable workmen to examine and re- 
pair the foundations of a bridge, which had been laid 
by the caisson method. This was at Hexham in 
Nortb|||QberlaDd, in 1786. 

aHp years afterwards, Wfr Smeaton constructed 
another bell upon the same principle, for the works 
at Ramsgate harbour. It was used to raise up large 
stones, which had formerly been thrown into the sea 
around the base of the pier. When it was propo* 
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Divlns 8ccl to b»ii!d an ailvanccd pier, by means of caik^eons, 
tlufi:,’ clones rerjoired to be cleared away, and the 
ordinary were not found Bufficlentty expedU 

tious. V 

The bell was made of cast-iron, in one piece, and^ 
of a sufKcient weight to sink in water without any 
extra ballast. In liif* top were proper apertui cs with 
lenses, for the admtseion of light, and also a strong 
shackle for the cuain by which the bell was suspend-^ 
ed. A strong leathern hose, or pipe, was connect- 
ed with the top of the bell, to convey air into it 
from an air-pump placed either in a boat or on the 
shore, . 

This kind of diving-bell has since been applied to 
the purposes of building foundations of masonry in 
deep water, under the direction of Mr Uetinic, who 
has constructed machinery to move the bell under 
water in any direction. This acts with such facility, 
that the masons in the bell can make great dispatch in 
laying the stones. Plate LXX. contains drawings 
of the diving-bell and muchinc, planned by this emi- 
nent engineer, for the harbour of Houth near Dublin, 
and which was used with success in building the 
foundation wall^||iDr the pier at W considerable depth 
below water. 

Fig. 1. IS a section showing the machine, and the 
bell viewed in the direction of the lengtli of the wall 
which is to be erected ; and fig. 2. is uii elevation of 
the same as it appears when viewed from the sea. 
A is die bell, w'hich is made of ca^t iron. It is 
BUepended by strong chains passed through eyes rr 
and thiough the ring ni of a tackle B. FF figs. 1 and 
are stroiig beams supported in an horizontal posi- 
tion by cross-beams G, resting at one end on the shore, 
and the oilier ends supported by a scaffolding L of piles 
firmly braced. On the beams F tu o iron railways 
are laid (or the w'hcelB of two carriages to run upon ; 
one of these carriages contains the tackle w hich sue- 

S ends the bell, and the other has a similar tackle to 
oist the large stones which are to be laid on the 
wall X. Each carriage runs with four wheels a a 
upon the railways F, and has a smaller or upper 
carriage- running upon it in a transverse direction ; 
and tins upper carnage contains the windlass pur- 
chase tackle, by whicli the bell or the stono is raised. 
Thus E is the timber frame of the pritfbipal carriage, 
on the tt)p ol‘ which are railways for the wheels M 
of the upper carriage, of which D is the frame ; and 
C is the roller or barrel to wind up the rope or fall 
of the great purchase tackle B, whicIi is suspended 
from the frame of tlie carriage, and bears the weight 
of the bell. On the end of the barrel is a large cog- 
wheel k ti^eed rout^ by « pinion fixed on 

ibe wheel 0, and this is turned 

by M the bodies H are appl ied. By 

tnrtsfO^ men can raise or lower the bell 

with eSib. In order to move the bell in either di- 
rection, the wheels aa of the lower carriage. E are 
povi^d with at one ^e<^, and piniooa^ work 
in the teeth of tbete jij|^ pinioavi are the 

same axiiK^whidi esWdf aproia the fran^f and 
whe^^:are aUp fixed di eaOh extremity of the 
ai^ wheeb iMve hbteB or tbortices in them 

to handl^kes or levers, by which they 

con hb tlWDed round, and will then lower 
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carriage, and tlie bell along the railways I'T, in the Tiiviiig- 
direction of the length of the wall, which is lobe built 
as shown by X. In like manner, the wheels dd of 
the Upper carriage are provided with cogs and pi- 
nions on the end of which are the capstan hcMd 
^/to receive handspikes, when it is required 4o move 
the upper carriage and the bell in a transverse direc- 
tion. By means of these ,two motions in transverse 
directions, the bell or the stone can be su&ip^ded 
over any required spot in the wail, and loweredSm n 
thereupon as the men in the bell direct. Fig. a 
section of the bell, and fig. 6. a plan to sliow the aper- 
tures 7in for the lenses nhich give light. Two men de- 
scend together, a seat s being fixed across on each 
side of tlic bell. The air pipe is screwed on at 
and proceeds to the air pump as shown in fig. 1 . 1 lie 
pump is placed on the tup of the scafibld G ; it has 
two barrels 1 1, which arc worked by a levkT K, by 
one or two men; they act as foicing pumps, and 
the air which is thrown down escapes from the lower 
edge of the bell, and rises up through the water in 
bubbles. By this means the air in the bell is at a'i 
times^quite fresh and pure. 

The stones which are to be used in biiildin*:' 
the wall are prepared on shore, and fitted tu each 
other. When all is prepared, these stones are knv- 
cred down the bank by a capstan to the position tr. 

The rope of the machine is tlien attached, and by the 
aid of both ropes the stone is lowered down upon the 
wall. The divers then descend in the bell, and the 
two carriages arc brought close together, by wiiicli 
means the bell w ill hang partly over the stone \\\ 
fig. 2, so that the men can guide it into its place on 
the wall X, and make signals to those above to di- 
rect them which w'uy to move the stone, and w heie 
to low er it. Tile bell was also employed, in tJie first 
instance, to clear the foundation ior tiie walls. It 
was then lowered quite down on fthe bottom, and 
the men worked the rock to a level surface. In 
many parts it was requisite to bkst it with gunpow- 
der. The divers bored the hole in the rock, and 
placed the powder in a tin cartridge, which was wxH 
secured in tlie hole, by running in small fragments 
of stone. A small tin pipe was affixed to the canis- 
ter, long enough to reach up above the surface of 
the water. When all was pr«qpared, :the bell was 
drawn up out of the waVi and a nail or other small 
piece of iron heated red hot, was dropped onto the 
tin pipe, thereby to de&ceqd to thd powder. 

Figures 3. and 4. represent a vessel which was 
fitted up under the direction of Mr Rennie, to 
carry a diving bell of cast-iron. This was used in 
Plymouth Sound, and was swept ovfyr tlie bot- 
tom to discover and cake up old anchor^ Ac. The 
bell A IS suspended over the bow of the vessel, 
by a strong tackle y, from the extreniiiy of a 
pair of shears; that is, tw'o masts DB DB,’ fig. 4. 

The fall or rope of (lie tackle q is dr.;wn up by a 
windlass at C. There is also another strong tackle 
GH, extended between the head of the mast 1 and 
the top of the shears D. This is drawm by the wind- 
lass F. The use of this is to raise tlie atjears upright, 
and bring the bell op board. A« pi^orm 8 is fixed 
on the deck to lowetJt upon, when 'but of use. 
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Dodc. An inclosed space for the reception of ships, cither 
for their security, or for the convenience of building 
or giving tliem repairs. This word has been derived, 
absimUjr enough, from the Greek, hirnfMcUy to re- 
ceive*^^liat we Lad it, along witli almost the whole 
of our sca terniB, from the northern continental na- 
tions, is sufliciciitly obvious. Thus, in Flem. it is 
doh ; Teut. dock; Swedish, dockti ; Suio-Goth. 
docka ; perhaps originally from dckkcuy to cover, 
protect, secure, inclose. The dock for inclosing 
the prisoner in a court of justice is evidently from 
the same origin. 

Docks for the reception of ships are of two kinds, 
tt’c/ and dry. 

A xcet dock may either have gates, to retain the 
water in it, so that ships shall constantly remain 
afloat, or be left open for the tide to flow into and 
ebb out of it at pleasure ; cither leaving it dry atiow 
water, or with a certain depth of water remaining in 
it, according to its construction and situation with 
regard to the low water mark, and to the ebbing oE 
the sea at spring or neap tides. A vret dock, with- 
out gates, is generally distinguished by the name of 
a basiny which, however, is sometimes indiscrimi- 
nately applied to a wet dock, whether with or with- 
out gates. 

A dry dock either becomes dry by the ebbing of 
the tide, when the gates are left open, or by shut- 
ting the gates at low water, and pumping out what- 
ever water may remain in it at that time, by the 
power of men, horses, wind, or, which is now* most 
commonly performed in the King's dock-yards, by 
the steam-engine. 

A xvcf doiiy therefore, may be defined to be a 
basin of water, in which ships may be kept afloat at 
all limes of the tide a dry dock a receptacle in 
which every part of a ship can be examined, and its 
defects repaired.” Ships may also be conveniently 
built ill dry docks, and floated out by opening the 
gates; though, in all dock-yards, there are places 
set apart for this purpose, under the name of dips, 
A wet dock is called by the French un basin ; a dry 
dock, tincjorme ; and a slip, un calle. 

The digging out the earth, and building the sur- 
rounding walls of masonry, to prevent the sides fall- 
ing in, the preparation af the mortar and puzzolarm, 
in tlie construction tf a wet dock, are attended with 
great labour and expence. The two wet docks or 
basins of Cherbourg (see Breakwater), which 
are probably the flnest specimens that exist in the 
world, are estimated to have cost three millions Ster- 
ling. The labour of excavation may sometimes be 
spared, and a series of wet docks or basins conveni- 
ently made by turning the course of a tide-river 
through an isthmus, and placing a pair of gates at 
each end of the old channel. In this way were the 
new docks of Bristol jconstructed, out of the bed of 
the Avon. 

Wet docks are an improvement in navigation and 
i 
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commerce of tlie utmost importance, but of very mo- 
dep date in this country ; indeed, tlicy owe their ^ 
introduction entirely to a spirit of individual 
enterprise in comnn^cial speculation. Tj'verpool 
might still have remuinyd a poor flthing village, but 
for its convenient docks, winch not only produce to 
the town and corporation a large revenue, but en- 
sure to the merchant every possible facility in refit- 
ting, loading, and discharging his ships, whatever 
their burden or their cargo may be, without being 
exposed to tlie risk of losing both sliip and cargo in 
a rapid tide river ; and, at all events, to an unavoid- 
able delay, occasioned by distance, the weather, or 
the state of the tides. 

Hull is also greatly indebted for the extension of 
its commerce to its docks. Its old wet dock con- 
tains an area of ten acres nearly, and has accommo- 
dated at one time 130 sail of such vessels as frequent 
that port. 

London, though unquestionably the first city in 
the world for its opulence, its coipmerce, and public 
spirit, and possessing within itself the powerful in- 
ternal means of supporting docks, and all other con- 
veniences that trade and shipping may require on 
the most extensive plans, ^London has beequ^the 
last to try the experiment of docks, except ioThe 
case of two spirited individuals, Mr Ferry at Black- 
wall, and Mr Wells at Greenland Dock, both pri- 
vate ship-builders. Notwitbstanih'ng the total ina- 
dequacy of legal quays, which subjected the mer- 
chants to incalculable losses and delays, and in 
many cases proved absolutely ruinous ; notwithstand- 
ing the effect of the heavy, expensive, and fatal em- 
barrassments experienced regularly on the arrival of 
the West India fleets, and the annual losi^es. by plun- 
der in the river, on West India produce, which, 
alone, were calculated to amount to L.l 50,000 to the 
proprietor, and L.50,000 to tlie revenue, and more 
than the double of those sums, including other 
branches of commerce, — it w»us not till the year 
1799 ^kat prejudices and private interests were so 
far removed, as to enable the merchants concerned in 
the West India trade to obtain an net of Parliament 
to carry into execution a plan ofdv>eks, quays, and 
warehouses, for the coiivcuicncc of that trade, on 
the Isle of Dogs. 

The docks of Liverpool were the first of th&kind 
that were constructed in this kingdom, by virtue of 
an act of Parliament passed in i70fl, and from that 
period the town of Liverpool has rapidly raised ii~ 
self Jrom a poor fishing village, and a port for conht- 
ing vessels, to be the second ccninjercial town and port 
in thr- empire ; and the plan of improvements now 
carrying into execution for the enlargement and 
better arrangement of the docks, will, w'hcn com- 
pleted, render it, for convenience and appearance, 
in tills respect, the very first, not London eiw ex- 
qepted. 

It appears from a statement, apparently authOTUC, 



588 D O 

Pnik. that, in the ten years ending with 1808, tlie num- 
ber of ships that entered these docks was 48,497, 
tonnage 4,954,^^04 ; and the dock duties received 
L. 329,5()6; and that, in the following ten years, 
ending in 1818, the number of ships was 60,200, 
the tonnage 6,375,560, and the amount of duties 
L. 666,438. It nmy also be observed, that this^ex- 
traordinary increase has taken place since the Vo- 
lition of the slave-trade, whiclt, it was Qsserted| wooid 
be the ruin of Liverpool. 

The docks of Hull have Vo been advantageous, 
though in a less degree, (o the wealth and pro- 
sperity of this trading town. Tlic docks at Leith, 
when completed, will afford security and conve- 
nience to the increased commerce of the capital of 
Scotland. 

The Went India docks on the river Thames com- 
menced in February 1800, and were opened in Au- 
gust 1802. They consist of an outward and a home- 
ward-bound dock, and communicate by moans of 
locks with a basin of five or six acres on the end 
jicxt to Black wall, and with another of more than 
two acres at the end next to Limehouse, both of 
which basins communicate with the Thames. The 
outward bound dock is about 870 yards in lengtli 
by 135 in width, containing consequently an area of 
more than 24 acres ; the homeward-bound dock is of 
the same length, and l66 yards in width; its area 
being little short of SO acres ; and the two together 
will, contain, with ease, at least 500 vessels from 250 
to 500 tons. The whole are surrounded with a high 
wall ; and, as a security against fire, the moment 
that a ship enters the dock the crews are discharged, 
and no person whatever is allowed to remain on 
board, or within the premises, the gates of which 
are closed at a certain hour. They are surrounded 
by immense warehouses which are estimated to con- 
tain nearly 10,000 hogsheads of sugar, and an im- 
mense quantity of rum. The sum authorized by 
Parliament to be raised for completing these docks 
and warehouses was L. 1,200^000, and the total ex- 
pence was probably not far short of one million and 
a half; yet on this capital, the subscribers have been 
receiving from a very short period after their opening 
iO per cent, which, by the terms of die act, is not to 
be exceeded; and the term Ranted is limited to 
21 years. 

The next set of docks that were undertaken for 
the advantage of the trade of the capital was the 
London Dheks. These docks are situated in Wap- 
ping, and arc appropriated for the reception of all 
ships arriving in the port of London with wine, 
spirits, tobacco, and rice on board; but not exclu- 
sively, ships having on board other cargoes being 
admitted, on the payment of certain fees. The act 
of Parliament for incorporating the dock cop^any 
was passed in 1800, authorizing them raise a ca- 
pital of L. 1 ,200,000, but such was tile number of 
houses to be purchased (we believe not less than 
twelve hundred) occupying the site of the dock, that 
this capital, by subsequent^ acts, was extended to 
L. 3>dDO,000; the dividends on which arc limited, as 
iQ|ke West India docks, to \0 per cent. The great 
do^ is 420 yards in length, and 280 ^irds in width. 
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covering an area of 20 acres. A basin of three Bock, 
acres nearly connects it with the river. The ware- 
houses are very magnificent; the tobacco ware- 
house is the grandest and most spacious building of 
its kind in the world ; llbing capable of containing 
five and twenty thousand hogsheads of tobacco, and 
the vaults underneath as many pipes of wine. 'J'his 
single building, under one roof, is said to occupy up- 
wards of four acres of ground. These dqc^ were 
opened in February 1805. 

The East India Docks, for the exclusive reception 
and accommodation of the East India ships, were 
the lost in succession. The act for the incorporation 
of the Company was. passed in July 1808, authoriz- 
ing them to raise a capital of L. 200,000, which was 
afterwards increased to L. 600,000, the dividend, as 
in the case of the two others, to be limited to 10 per 
c€7it. These docks are situated at Blackwall. That 
for the reception of homeward bound ships is 470 
yards, in length, by 187 in width, containing a surface 
of rather more than 18 acres; the outward bound 
dock is 260 by 1 73 yards, and is consequently some- 
thing more than 9 acres. An entrance basin of 
three acres nearly, and a spacious lock, connect 
them with the Thames. 

A dry dock, requiring to be perfectly water Dry Dock®, 
tight, demands the greatest care in its construc- 
tion: it is sometimes lined all round with wood, 
but more generally with masonry, mostly of hewn 
granite. I'he cxpcncc. is very considerable, as the 
foundation, by means of piles or otherwise, must be 
well secured, all leakage prevented, and the culvers 
or drains properly constructed^ to let in and carry 
off the water without its undermining the quays or 
piers. The cost of a complete dry dock will vary 
probably from L, 20,000 to L. 100,000, according 
to the size of the ships it is intended to admit, and the 
nature of the ground on which it is to be construct- 
ed. A dry dock may bo single, or made to contain 
only one ship ; or double, to contain two ships ; but 
the former is the most common, because must con- 
venient. 

As it is of the utmost importance to preserve the 
water in a wet dock, and to Keep it out of a dry dock, 
it may be proper to describe the difierent kinds of 
gates that are in use for this purpose. 

The most common, and, on the whole, perhaps, Dock Gafts, 
the best and most convenient, arc swinging 
OATES, which open in the middle, and lie flat, one 
part against each wharf or side-wall of the passage, 
leading into the dock or basin. The elevation of 
this kind oi' gate is represented jp Plate LXXl. fig. 8. 

This kind of dock gate requires to be made of great 
strength, with sound timber and good iron, and the 
gudgeons on which the hinges turn, to be well se- 
cured into the stone abutments. Care also must be 
taken, to make the bottom of the passage and the 
bottom of the gates perfectly plane and parallel, to 
prevent leakage, and give facility to their opening 
ohd shutting, which is usually assisted by rollers 
fixed in a groove, and performed by means of a small 
capstern on each pier. Attached t6 the top of the 
gates is usually a foot bridge with railing, wliich, sepa- 
rating in the middle, opens and shuts with the gates. 
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The most simple, but by no means the most efTec- 
^ live, contrivance for keeping out the water, is the 
wicket-gate, of which the plan and elevation are re- 
presented in Plate LXXl. fig. 5 and G. It consists of 
three parts, which, when opened, are removed sepa- 
rately. This gate is rarely made use of unless where 
the abutments are not sufficiently strong, or their 
foundation sufficiently secure, to bear the weight of 
a pair of swinging gates. 

A third kind of gate consists of a floating dam or 
caissoon, first introduced into this country by Ge- 
neral Bentham, and first applied to the great new 
basin in Portsmouth dock-yard. They are built 
somewhat in the shape of a'Greenland fishing-boat^ 
sharp at the two ends, narrow, and deep in propor- 
tion to the depth of water at the entrance of the 
dock. The keel fits into a groove at the bottom of 
the passage, and the two slanting ends rise and^i 
in corresponding grooves cut into the two^||||^ 
ments. Of this kind of gate, fig. 1 and 2j||Hp 
LXXI. represent the plan and elevation. By imiEg 
in the water the caissoon sinks in tlic grooves, and 
acts as a dosed gate ; and by pumping out the water, 
or ielting it out to a certain depth, the dam floats, as 
the tide rises, and the narrow part, rising to the top, 
is readily disengaged from the grooves, and easily 
floated away as a boat. The advantages of these 
floating dams, as stated by General Bentham, are, 
that they are cheaper of construction than the gates 
heretofore in use for closing docks or basins ; that 
they occupy less space, are more easily repaired, and 
one and the same darn is capable of being used, as 
need may require, in dilfeiont places at different 
times. These caissoons have also the advantage of 
serving as bridges of communication for loaded car- 
riages, across the entrances they close, and reejuire 
much less labour than gates. In ojiening or shutting 
up p^issages into docks or basins ; since their uccU' 
sioiiai buoyancy may be obtained without pumping 
water, or unloading ballast. 

Fig. 7. represents ^ plan, and fig. 4. a section- 
al elevation of a uuy or cRavinii dock, into 
which ships are taken to have their defects ex- 
amined and repaired, coppered, &c, and in which, 
if necessary, as already observed, shi[is may be 
built. 

r)(Hkinga When a ship is brouglit into a dry or graving 
^1^4'- dock, she gradually subsides as the water flows 
out, till her keel rests upon the line of square 
blocks, which are placed to receive it al ng the 
middle for the whole length, and on tliese blocks she 
is kept steady and upright by a number of shores or 
poles on each side, one of their ends being placed on 
tlie altars, or steps of the dock, the other under the 
ship's bends and bottom. Asa ship under repair 
general iy requires something to be dune to the main or 
false keel, or at any rate these parts require to be in- 
spected ; sometimes to shift the main keel or to add to 
the uhole length of the false keel, it was always 
found necessary, in such cases, to icniove the blocks 
in order to get at the bottom of the ship; but this 
operation could not be performed without the more 
serious one of first lifting bodily the ship clear of all 
the blocks, and suspending her, as it were, in the air. 
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Ihis process was performed by driving wedges si- Dock, 
multanei iisly under the ends of all the shores that ^ 
supported the sliip ; an operation that required from 
four to five hundred men to enable them to suspend 
a ship of the first rate. When the San Josef, a large 
three-decker, required her bottom to be examined, 
in 1800, the assistance of almost every artificer in 
the dock-yard was found necessury to perform this 
process of lifting her; nor was this the only incon- 
venience, the ship, thus suspended, suffered very 
material injury by the pressure of her own enormous 
weight against the ends of the shores that support- 
ed her, such as forcing in her sides, si raining the 
knees and all her fastenings, breaking the treenails, 

&c. 

To remedy these glaring inconveniences and very 
serious injuries that ships thus placed were apt to 
sustain, and to effect a saving of time and expence 
in the operation, Mr Seppings, then Muster Ship- 
wright, and now Surveyor of the Navy, contrived, 
sixteen or eighteen years ago, an improvement, 
as ingenious as it is simple, by wliich twenty men 
will suspend the largest ship in the navy, or rather, 
which amounts to the same thing, will disengage 
any one block that may be required in the space of 
two or t'hrec minutes, without the necessity of sus- 
pending her at all ; and, as a first rate in dock sits 
upon about fifty blocks, these twenty men will clear 
her of the whole of these blocks in about two hours ; 
and, as the saving of a day in completing the re- 
pairs of a ship, is frequently the saving of a whole 
spring tide, the docking and undocking of a ship 
may make, and Ireqnentl}’ has made, by this new 
method, the difference of a fortnight in the time of 
equipping her for seu. 

The block of iMr Seppings, instead of being one 
solid piece, consists of three wedges, or, more pro- 
|>erly speaking, of one obtuse wedge, and two in- 
clined planes, which, when put together and placed 
under the ship's keel, appear as under, uhen viewtd 
in the direction or line of the keel : 



where 0 is the wedge on wliich the keel rests , 
having its obtuse angle equal to and HH are 
th*' two inclined planes, each having an acute angle 
of The wedge is of hard wood, liaving it' wo 
sides lined with iron ; the two iuelined planes ar • of 
cast-iron. When one of these blocks is lo I :Iis- 
engaged from under a ‘chip's bottom, iioiliing more 
is requiri'd than a lew sunirt blows all niakly on 
tJie two sides of the tuo inelincd jilmes, when they 
fly out, and the middle jiait or wedge* diiip" and 
th* facility of thus di^'cngaging jirj\ of the blocks, is 
in proportion to thi‘ qn.iniity of pre'^ur-. upon that 
block. The strokes are usually givui by a kind of 
4 F 
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Uopk. catapulta or battering-ram, being thick spar or 
“ pole moving on a pair of wheels, as KK. This sim- 



ple contrivanoe to get at any part of a ship^s bottom 
by removing, in succession, all the blocks without 
the necessity of lifting the ship, which the removal' 
of any one block required to be done by the old 
method, is now universally adopted m all the dock- 
yards ; and the Lords of the Admiralty marked 
their sense of the great utility of the improvement, 
by bestowing on Mr Seppings a reward of L. 1000 
for tlic invention. 

Roofing the Another very material improvement, recently in- 

JJockB. troduced into hb Majesty's dock-yards, is that of 
covering the dry docks and building slips with roofs. 
The rapid decay of our ships of war by tliat species 
ktoM l^y the ^me of the 
traoted very general attention ; its effects were well 
known, but a variety of opinions were entertain^ as 
to its causes and its cure. It was quite obvious, 
however, that Exclusion of air and moisture were the 
two great operating causes in giving activity to the 
progress of the disease (see Dry-rot) ; and that a 
ship in dock, stripped of her plankings and open to 
the weather in every part, alternately exposed to 
frost, rain, wind, and sunshine, must at least have 
her timbers differently affected, some swelled and 
water' soaked, others shrunk with beat, and others 
rifted with the wind and frost; and, if closed up 
with planking in tiib state, might be expected, at no 
great dbtance of time, to exhibit symptoms of a 
decay. The workmen, top, in the open docks or ' 
slips, suffered from the vicissitudes of the weather 
no less than the ships, and their labour was fre- 
quently suspended, to the great detriment of the 
naval service. The measure of roofing over the 
docks and slips had long and repeatedly been sug- 
gested, but cither from prejudice or a false economy, 
It was only very recently carried into practice, but 
is now almost universal in all the yards. These roots 
are generally constructed so as to be capable of 
having the flides and ends occasionally closed ac- 
cording to the quarter from which the wind may 
blow ; and, by this contrivance, tlie timber is pre- 
vented from rifting, os it k liable to do, by 
tion of a thorough draugh( of wind, ond ,^ hftith 
of the artificer is premited from 
light is admitted thremgh 
ced in the roof. Tbeso 
ported on a row of wooden piph,.aod 
slate, Bom With plates of iron^ ^ wtClr 4i&i^ 
gle. Slate LXXll. exhibits -the trapsversP^^i^io& of 
a row thrown over the head of the ^ dock at fly* 
mouth, ia which the Foudroyant b ritpairing ; its 


span being 95 feet 4 inches, and the extreme width DmL 
125‘feet 4 indies, supported, on the principle of^'^'V^ 
trussing, without a single beam. Another of the 
same kind is building over the Prince Regent at 
Chatham, whose span is 100 feet, and the extreme 
width 150 feet. These immense roofs are con- 
structed after a plan of Mr Seppings. The cost of 
one of tlie dimensions above mentioned is from 
L. 6000 to L. 7000, which, great as it niay |imear, 
will be amply repaid by the superior quafhy -and 
durability of the first ship built under it; but the 
same roof, with little or no repair, will, in all proba- 
bility, serve as a covering for eight or ten different 
4ip s in succession. GbUeral Bentham who, in liis 
statement of“ Services rendered in the Civil Depart- 
ment of the h/avyf seems to claim to himself all the 
inventions and improvements that have been intro- 
dupfd into the dock-yards for the lu^t twenty years, 

^iiis invention beyond a mere covering, and 
to house over the docks and slips so com- 
as to afford means of healing, warming, 
ventilating^ and artificially lighting the interior at 
pleasure ; the introduction of boilers or steam-kilns 
for bending the planks, wicliin the inclosure ; the in- 
troduction of machinery for assisting in various ope- 
rations, particularly the more laborious ones; the 
providing room for carrying on all the shipwright's 
work within the building ; besides a variety of lesser 
works, such as it is found very inconvenient during 
the building or repairing of a ship, to have executed, 
for example, in a smith’s or carpenter’s shop at a 
distance.” Such buildings would not only be enor- 
mously expensive, but, in the present crowded state 
of the dock' yards, utterly impracticable. With re- 
gard to the invention of covered docks and slips, 
they have been used in Venice from time immemo- 
rial; and it appeared, from the evidence given by 
Mr Strange, the Consul at that port in the year 
1792 , before the Commissioners of Land Revenue, 
that two-and-twenty large ships had been under 
covered slips, some of them for sixty years nearly. 

At Carlscrona, also, there are ^veral covered docks ; 
and both Mr Nicholis and Mr Snodgrass strongly 
recommended the buildings of ships under cover 
nearly thirty years ago. 

Among other experiments that have recently been nauling up 
making in the dock-yards for facilitating and ex- Slupn on 
pediting the repairs ol ships, one may be mentioned, 
of w'liich many persons are sanguine enough to think 
that the successful result is likely to be attended 
with most important benefits to the naval service. 

]t is that of hauling up ships of war, of any dinien- 
• sions, on building slips, instead of taking them into 
docks. It is no uncommon practice, at various ports 
of tius kingdom, where there are neither artificial 
basbis npr natural harbours, to haul vessels of the 
burden of fifty to twp'.'kundred tons, or probably 
]#rg^r^ of capstans, to give 

, .Il^,xi6pairs^, io most of the large lisli- 

.for security in tempestu- 
kut ,,lhe:|l|:^icabiliiy ol hauling up 
larger classes, was a 
doubt. Several 'kigates had, at va- 
ripUfl times, hauled upon slips, when the docks 
sWere all occupied, and the ease with which tlie apcf^ 
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Dock, ration was performed, induced Ihc officers of the 
dock-yard to propose the hauling up of a line of bat- 
tle ship. The Kent, of 74< guns, was selected for 
this purpose. It was necessary, in the first place, 
to take her into a dock, to have proper bilgeways 
prepared, and to be stripped so as to be made as 
light as possible, her weight being, according to a 
calculation made from the water she displaced when 
afloat, about fourteen hundred tons. To heave 
up this weight fourteen capstans were employ- 
ed, and the number of men to work these were as 
under : 

() men to each bar and swifter, - 1512 

a to hold on at each, - - 112 

5 to each capstan, to attend the fall, 42 

Men on board the ship, and employed in 
other operations, - - - J ^ 

Total of men employed, 21 16 

The time occupied in liauling her up, after all the 
purchases were brought to bear, was forty minutes. 
Tile txpence of preparing her, and tlie loss and 
wear and tear of the materials, was estimated at 
^lomc where about L. 2000. 

The advantages which slips arc supposed to pos* 
sess over dry docks arc many and important. They 
can be constructed at one-twentieth part of the ex- 
[lence ; they oiBftupy less space ; they can be con- 
structed on a steep or a shelving shore, and ships 
can be hauled upon them, either in spring or neap 
tides ; whereas a dry dock can only be made in par- 
ticular situations, and, when made, ships can only 
be docked and undocked in certain states of the 
tides; from which circumstance, a considerable de- 
lay and inconvenience are frequently experienced. 
It should be recollected, however, that a large ship 
must necessarily go into a dock preparatory to her 
being hauled up on a slip. 

it has been considered os not at all impossible, 
as was suggested some time ago by Mr Porring, the 
ingenious clerk of the check in Plymouth dock- 
yard, that tile whole ordinary may hereafter be laid 
up on slips, which, if housed over, would unquestion- 
ably be llie host means of increasing their durability, 
and preserving them from partial decay. Nov is it 
certain, that in the end it would not be the most 
economical mode of preserving them. The expence, 
as appears from the Estimates of the Ordinary of the 
Navy, for the year 181 7» is L. 187,000 for harbour 
victuals, Jiarbour moorings and riggings, drc. besides 
L, l;j5,090 for wages ; tlic chief part of both which 
sums is on account of ships of war laid up in ordi- 
nary, none of which would be required by placing 
them on slips. It would, indeed, form a singular re- 
voluiion in naval management, if ships hereafter 
should be laid up in ordinary on dry land, whilst the 
timber of which they are built is now considered to 
be tlie best preserved under salt water ; a process 
which, from some experiments recently made, pro- 
mises fair to be the most effect ual prtvention of, and 
a probable cure fox, the dr\’ rot. (SccDry-uot.) This 
method of preserving timber has long been prac- 
tised at Brest, Carthagena, and several other placet' 
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on the Continent ; and the only objection to It in Dock-Yaxd$. 
some of our ports appears to be the attack of the “ 
worm, known to naturalists by the name of Teredo 
navalisy whose bite is almost as destructive as the 
dry-rot. 

On the other hand, there are very many and seri- 
ous objections, even were the measure practicable, of 
hauling up ships of the line in particular, to be laid 
in oklinary on slips, in the first place, the length of 
sea-beach that would be required is greater than pro- 
bably all tlie dock-yards in the kingdom could fur- 
nish. Secondly, the thxec warrant-officers who are 
now employed in each ship, and who are the best 
men in the service, being no longer necessary, would 
be turned adrift, and, in all probability, utterly lost 
to the navy. Thirdly, no large ship could be haul- 
ed on the slips without being previously taken into a 
dock to have her bilgeways fitted, and her bottom 
prepared for placing her on the slip. ' The time 
taken for this purpose must necessarily interfere 
with the other works of the yard, and after taking 
her out, the preparations for heaving her up, the 
capstans, blocks, purchase-falls, cliains, and a va- 
riety of other articles, amount to very large ex- 
pence, not less, with the'^ expence of the roof to 
cover the ship, than L. 10,000 for each slip so haul- 
ed up. 

Dock-Yards. 

Previous to the reign of Henry VIIL the kings of 
England had neither naval arsenals, nor dock-yards, 
nor any regular establishment of .civil or naval offi- 
cers to provide ships of war, or to fight them. "Jliey 
had admirals, however, possessing a high jurisdiction 
and very great power. (Seethe article Admiral in 
this Supplement,) And it would appear, from a very 
curious poem in Hackluit's Colheiioiiy called “ The 
Volicie of Keeping the Sca^' that Henry V. had both 
ships, officers, and men exclusively appropriated to his 
service, and independent of those which the Cinque 
Ports were bound, and the other ports were occasion- 
ally called upon, to furnish, on any emergency. By 
this poem it also appears that Litle Hampton, unfit 
as it now is, was the port ut which Henry built 

‘ hiB great /J; o 

VVliicIi pasticd other great sJiipptvs ol’ tlie coniiiions,” 

but what these dromions were no one now can tell ; 
nor is it easy to conceive how tlie building and re- 
pairing of the Great Harry, which in the reign of 
Henry VI I. was launched at Portsmouth, and cost 
L. 15,000, was managed, considering the very ra- 
pid strides made at once from the small Cinque Port 
vessels, manned with tweniy-one men and a boy, to 
this enormous flouting castle ; at that time it is 
well known they had no docks nor substitutes for 
them. 

Tile foundation of a regular navy, by the esta- 
blishment of dock-yards, and the formation of a 
board, consisting of certain comuiissioners for tlic 
management of its affairs, was first laid by Henry 
VJIl., and the first dock-yard created under his 
vi;ign was that of Woolwich. Those of Portsmouth, 

Deptford, Ciiatham, and Sheerne^^, followed in ^suc- 
cession ; au4 the last, excepting the new and unfi- 
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Dock. Yards, nislicd yard of Pembroke, was Plymouth, which was 
founded by William II L 

From tile first establishment of the King's dock- 
yards, to the present time, most of them have gra- 
dually been enlarged and improved by a succession 
of expedients and make-shifts, which answered the 
purposes of the moment ; but the best oi' them pus. 
aess not those conveniences and advantages wliich 
might be obtained from a dock-yard systematically 
laid out on an uniform and consistent plan, wUh its 
wliarfs, basins, docks, slips, magazines, and work- 
shops, arranged according to ’tertain fixed principles, 
calculated to produce convenience, economy, and 
dispatch. 

hiipcrft'i*- Neither at the time when our dock-yards were 
established, nor at any subseciuent periods of 
yards.** enlarg^ent as the necessities of the service 

demanded, could it have been foreseen what incal- 
culable advantages would one dtiy be derived from 
the substitution of machinery for human labour ; 
and without a reference to this vast improvement in 
all mechanical operations, it could not be expected 
that any provision would be made lor its future in- 
troduction ; on the contrary, the docks and slips, 
the work-shops and storehouses, were successively 
built at random, and placed wherever a vacant space 
would most conveniently admit them, and in .such a 
manner, as in most eases to render the subsequent 
introduction ol* maebitiery and iron railways, and 
those various contrivances found in the large manu- 
facturing establishments of private individuals, quite 
impossible, even in the most commodious and roomy 
of his Majesty’s dock-yards. 

want of a systematic arrangement in our dock^ 
vard oii tiic vards, independent of machinery, and the enormous 
J«leorc;r:iin. expenditure (»f money laid out on expedients, were 
questions of frequent discussion among naval men 
connected with the various administrations of the 
navy, and it was thought by many that it would be 
more desirable to construct an entire new dbek- 
yard in .some eligible situation, on an extensive 
scale, than to continue the improvements in the old 
ones For this purpose, so early us the year 176.5, 
the attention of the naval administration appears to 
have been turned to the Isle of Gram in the river 
Midway, along the shore of which is u fine expan- 
Dive sheet of deep water. A dock-yard thus placed, 
on a systematic plan, w^oiild supersede that of Chat- 
iiam on one side and Sheerness on the other ; but 
it was discovered on boring that the substratum 
was so loose and sandy, as not to admit of a solid 
foundation, (ieneral Bcnthiim, however, revived 
the project in the year 1800, which he seems to 
claim as his own, and painted the situation in 
such glowing colours, -and as affording so many ad- 
vantages for a grand naval arsenal, ilial the Lords 
of the Admiralty were induced to ordei^a fiesh set 
of borings to be taken. They were cifnied to the 
de|)lh of sixty feet, and were every where found to 
( unsist of sand and mud, and totally unfit for the 
consiruetion of basins, docks, and Mich solid build- 
ings us are reipiircd for naval purposes. 

On thi* iVn- The imperteeiiim of the iiav.il ynrij^s to the east- 
insuli of Wind, the extension of the huin^daries of France 
North-fleet, towards that (juarler, the occupation df the great 
naval port of Antwerp, and the uninterrupted com- 


mand of the Scheldt and the ports of Holland by Dock-VanU. 
that power, rendered an enlargement of the means 
of naval equipment in the eastern dock-)ards of 
England, or a new naval arsenal, indispensable. For 
the latter purpose, the banks of the Thames were 
considered, in every point of view, as preferable to 
those ot the Medway, the entrance into the latter 
being narrow, and having a bar across it, on whicli, 
at low water of spring rides, there is only 14> or 15 
feet of water; whereas tlie navigation of the Thames is 
at all times uninterrupted, excepting by the badness of 
the weather. It communicates directly with the great 
market oi* London, in whieh every descripLiori of 
stores, foreign and domestic, is accumulated ; and 
the trade of the 'rhames is the great source from 
which the fleet is supplied with seamen. 'The mar- 
shy peninsula of* North-fleet was considered by naval 
men, ivho had turned their attention to the subject, 
to possess every possible requisite for the establish- 
ment of a royal dock-yard, on an extensive scale. 

It was SLilliciently removed from the mouth of the 
river to be completely sheltered, yet near enougli 
for ships to proceed to sea with one wund. In the 
river betv\een Norlh-fleet and the sea, there is plenty 
of water for the largest three-deckers to proceed 
with all their guns, ammunition, stores and provisions, 
on hoard, and almost with any wind, il* moderate. A 
copious stream of good fresh water runs across the 
peninsula. The soil afforded plenty of earth, suit- 
able for bricks ; the foundation was excellent for 
docks, slips, wharfs, and buildings of nil kinds. It 
was sufficiently near the metropolis for speedy com- 
munication with tlie naval departments, and to re- 
ceive stores in barges and the river craft. It was 
capable of being defended both on the land and river 
side ; and when the whole was raised to the heiglit 
of twelve feet with a dry gravelly soil, from the exca- 
vations of the docks and basins, there could be no 
doubt of the hcalthinoss of the situation. By the 
direction, therefore, of the Lords of the Admiralty, 
a complete survey was made by Messrs llennit‘ and 
Whidbey, who furnished a plan and estimate of a 
naval arsenal, on a magnificent scale, within which 
all kinds of machinery were proposed to be employ- 
ed, for the making of anchors, sawing of timber, 
rtqie making, block-making, &c. Iron railways to 
be laid IVom the timber wharfs to the timber fields, 
from thence to the mills and pits, and from tliom 
to tlie docks, slips, and workshops. The esti^* 
mate, it appears, was about six millions ster- 
ling, which Mr Rose, in his letter to the late Lord 
Melville, calculates, with the fortifications and un- 
foreseen expences, to amount actually to ten mil- 
lions ; an expeuce which the minister did not vemure 
to propose, chough there can be little doubt that, 
when the case was fairly stated to the public, and 
the necessity of increasing our naval establishments to 
the eastward had been made apparent, no violent 
opposition would have been made to a measure, 
which tended to keep up our naval superiority, and 
which was the less objectionable, as none of the 
money would have been taken out of the courury, 
but circulated within it, to the encouragement of the 
arts, trades, and manufactures of the kingdom. 

^ The Board of Revision madt a detailed r(‘port on 
4|jpnts of the plan, which, however, us the cxe« 
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^ock-Yards. cution of it was delayed, was not printed ; but the 
real reason was supposed to be, that of the very 
gloomy view taken by the Commissioners, of tho 
disadvantages and imperfections of the present dock- 
yards, which Mr Kose seems to think, and, indeed, 
it is generally tliought, is by no means warranted, 
and that those disadvantages, in that report, are 
greatly exaggerated ; perhaps to enhance the value 
of the Norih-flcet plan^ of which they seem to have 
been much enamoured. Juiperfect as the old dock- 
yardi are, chiefly from their having risen, as before 
observed, to llieir pieseiit state, by a succession 
of expedients and make- shifts, they are, neverthe- 
less, fur superior to any similar establishments on 
the Continent of Europe ; if we except the uiiiinish- 
ed arsenal of Clierhourg, whose magnificent basins 
(see BHiiAKWATiin) are certainl} unequalled, and the 
space surrounding them capable of being turned to 
every possible advantage. M. Cli. Dupm, a Erench 
officer, who lately exatninedall our dock-yards with a 
skilful eye, pronounces them as by far superior to any 
on the eoniinenl. \Vc Iiave heard much of the mag- 
nificent basins and the covered docks of Curls* 
croiui, but the one has been greatly overrated, 
and the others are. merely eovere(l over with shed 
like roofs ; nor is there the least likelihood tliat the 
plan will ever he finished. VVe have been told like- 
wise ol‘ llu. superior advantages of the naval arsenal 
4vf Copenhagen, where every sliip has its appropriate 
storehouse^ L'liis plan has been adopted at llreht, 
and is reprobated there by every naval officer, and 
the officers of the yard, ns most inconvenient, and a 
great waste of room, by having the most bulky and 
the most trifling articles stowed together in the same 
room. A better arrangement is, that of having cer- 
tain magazines appropriated to certain kinds of 
stores, and arranged according to the class or rate 
of i.hip for which they are intended ; and if appro- 
priated or returiu'd stores, the name of the ship to 
wliich they belong painted in front of the birth in 
which they are deposited. This is the system ge- 
nerally followed in our dock-yards. 

The great point in which our naval arsenals are 
most defective, is tlie want of wet-docks or basins ; 
which, however, are, to a certain extent, compensut. 
oil at the two principal dock-yards of Portsmouth 
and Plymouth, by two magnificent harbours,^ in 
which the whole navy of England, when dismantled, 
may be moored and laid up in ordinary, in perfect 
security, 'I'he want of basins, however, in our dock- 
yards, are most severely felt in time of war, when 
the expeditious fitting out of the fleet becomes so 
very desirable. One at Portsmouth, on a small scale, 
hasS been found of incalculable advantage to that 
yard ; and a larger one, now constructing at Sheer- 
ness, will probably make that yard of sufficient ca- 
pacity to supersede the necessity of a new establish- 
ment at Nortli-fleot, or in any other situation to the 
eastward, 

rhe perfection of a dock-yard, then, independent 
of tlu^ advantages of machinery, which are but con- 
tingent, may be considered to depend upon one or 
more extensive basihs, surrounded by spacious wharfs 
or quays. 13y means of these a prodigious saving cf 
time, labour, and cxpence, may be saved, in everjf 


Idea of a 

period 

bock’Yiird. 


Stage of the progress of fitting out a i^hip for sea, f^ock-Yard.*:. 
from the moment she is launched from the slip, or 
taken out of a dock, as well as in dismantling a sliip 
on returning to port to be paid ofi' and repaired, or 
laid up in ordinary. Tor this purpose the docks and 
slips bliould occuj)}’ one of the sides of the basin, 
with working sheds for carjicnters and joiners, smiths’ 
shops, saw- pits, and seastming-sheds between them. 

The ship, when completed on the slip and launch- 
ed into the basin, may then he taken immediately 
into the adjoining dock to he coppered. From this 
she proceeds to the B^und side of the basin, in the 
corner of which is the ballast wharf; the vemuinder 
of the side will prubahly he occupied by the victual- 
ling department, with appropriate stores in the rear 
for various kinds of provisions, and behind these tlie 
bakery, brewery, and slaughter-houses.; on the wharf 
the iron tanks for holding water, now universally 
used for the ground tier, in lieu of wooden casks. 

Tliese arc taken on board next after the ballast, and, 
together with the superincumbent casks, would be 
filled in the shlj) s hold, by means of flexible pipes 
to convey tlie water into them. The provisions 
would, at the same time, be taken on board at the 
same w’harf, in front of the victualling stores. The 
third side inight .be appropriated to tlie ordnance 
department, with tlie gun wharf extending along the 
whole side, and the gun-carriage storehouses, maga- 
zines, &c. in the rear. The fourth side would 
occupied as the anchor wharf, with tiie cable store- 
houses, tho sail loi’ts and stores, rigging Joil^ and 
magazines for various stores in the rear. Behind 
these again, on the first side, containing tlie dry- 
docks and building-slips, the ground would be ap- 
propriated to the reception, birthing, and convert- 
ing of timber, from wiieiice iron railways would lead 
to the saw-milJs, saw-pits, and workshops, ail of 
which wouKi be placed on that side. On the second 
side a pond or basin lor the victualling lighters and 
cr«afV, with wharfs communicating with the manu* 
factories and storehouses. The same on the ord- 
nance or third side ; and on the fourth side might 
be placed the ropery, hemp storehouses, tai-lu)u>es, 
with a basin for he nip- vessels, lighters, <Vc. (’otii- 
muiiicating with the great basin on tht‘ hudding side, 
and also with the tiver or Imrhour, on the shore ol 
w'hich the dock-yard is to be Jornud, should he a 
mast-pond, with a lock for the storing of spars ; in 
front, the mast-houses, top-liouses, eapstau-h iuses, 
and a slip to launch the musts into tlie pond. Here, 
also, might be placed the boat-houses, and boat-pond. 

A peniDBular situation, like that of North-fleet, Advaiu.it^cj 
having, at least, threc-fouvlhs of its siiore surround-*’^ i i 
ed with deep water, is peculiarly favourable for some y 
such arrangement as is here men tinned ; as any num- 
ber of locks and canals might be made to curimmni- 
cate with the river, so that ships coming into the 
basin might not iiUeriere w'itli those going out, nor 
the lighters and other cral't bringing their several 
species of stores, with either, or with one another. 

By such an arrangement a ship would be equipped 
for sea at half the present ex pence, and within half 
the usual lime. A ship fitting out for un anchorage 
distant from the dock-yard, as at the Nore and Spit- 
head, is liable to every inconvenience and delay ; 
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all her guns, store*, provisions, and water, must amouQt, in time of war, of more than 30,000 tons Dook.y«4j. 

be carried to her in dock-yard lighters and other a-year, * 

cr^, into which and out of which they must be The principal stores deposited in Deptford dock- 
hoisted and rehoisted ; liable to delay from bad yard are small cordage, canvas and ships sails, to 
weather and contrary winds; to be stove alongside an immense amount ; beds, hair for beds, hammocks 
the ship, to the total loss or damaging of their cargoes ; slops, and marine clothing ; anchors under the weight 
added to which, is the loss of time in going back- of about 75 hundred, which are generally made by 

wards and forwards, especially to the artificers; the contract; all above that size being manufactured in 

desertion of the men ; the accidents from the up- the King’s dock-yards. 

setting of boats; and many other evils of a magui- The great magazines for\he reception of these 
tude not easily to be calculated, and exceeded only stores consist of a large quadrangular building, with 
by the disappointment and vjpxation that unavoid- a square in the middle, of three stories in height 
ably occur when ships are preparing for some parti- with cellars underneath, in which are contained 

cular and pressing service ; all of which, when ships pitch, tar, rosin, and turpentine. The length of 

are fitted out in a ba.^in for sea, are avoided. Here each side of these store-houses is nearly the same 
no delay, no embezzlement, no desertion, can take differing from a square only by some eighteen feet; 

place. A ship in returning from sea may be dock- this length is about 210 feet, but they vary in width 

ed and unducked into the basin with all her stores from 46 to 24 feet. 


on board ; and if to be paid oft', instead of keeping 
tile crew on board for weeks, till all the stores have 
been delivered into llie dock-yard, the ship, by the 
proposed [dan of basins, would remain securedy in the 
basin, to be stripped at leisure by the riggers and la* 
bourers of the yard, and the crew become immedi- 
ately available for other ships. Of the many supe- 
rior advantages of wet docks for laying up ships to 
discharge, over the practice of exposing them in rivers 
or harbours, the shipping interest of the port of Lon- 
don, Liverpool, Bristol, and Hull, can best testify, 
more especially that of London, wdiich has taken 
the precaution to surround the docks with high in- 
closing walls, by means of w'hich all access is de^ 
barred, and all possibility of embczzlcmeut pre- 
vented. 

Trom a brief description of the royal dock-yards 
Joc '- ards. ^ Stand, a general idea may be formed of 

their several capacities, advantages, and defects. 
Taking them in succession, according to their vicini- 
ty to the capital, the first is 

DepiforiL — The front or wharf wall of this dock 
yard, facing the Thames, is about 1700 feet in length, 
and the mean breadth of the yard 650 feet ; the su- 
perficial content about thirty acres. It has tliree slips 
tof ships of the line, on the face next the river, and 
two for smaller ve>:sels, which launch into a basin, 
or M'ct dock, 260 by 220 feet. are also three 

dry-docks, one of them a double dock, communi- 
cating with the Thames, and the other, a smaller one, 
opening into the basin. Witli these restricted means, 
even with on adequate number of workmen, its ca- 
pacity for building ships, or for large repairs, must - 
he very limited ; but in the occasional repair of 
fourth-rates and frigates, and in the fitting out oT 
sloops and smaller vessels, a great deal ui' work was 
performed at Deptford in the course of the war. 
The proximity of Deptford dock-yard to the capital 
18, however, of great importance, in the convenience 
it aifords of receiving from this grcat;|part all the 
home manufactures and products which may be pur- 
chased by contract lor trie use of the navy. It is, in 
fact, the general magazine of stores and necessaries 
fur the Heel, from whence they are shipped oft', as oc- 
casion requires, to the home yards, the out-ports, 
and the foreign stations, in store-ships, transports, 
coasting sloo[)S, ■iightei'S and launches, according to 
the distance to wdiicli they must be sent, to the 


Parallel to the west front of tliis quadrangle i^ 
the rigging-house and sail-lofl, 210 feet, and nearly 
50 feet wide, in which all the rigging is fitted for 
ships and stowed away, the sails cut out, made, and 
placed ill propei births for their reception, as well as 
for various other stores of a smaller kind. 

On the eastern extremity of the yard is a long 
range of budding, called the pavilion, in which the 
beds, hammocks, and slop-clothing arc kept, and 
in which albo are the house-carpenters’, the joiners’, 
and wheelwrights' shops. This building is about 5H0 
feet Jong, by 26 feet wide. 

The remaining buddings usually appropriated to 
the different services of a dock-yaid, are all to be 
found at Deptford. A good bJacksmitirs-shop, a 
plumber, glazier, painter-shops, seasoning-sheds, 
store-cabins, saw-pits, mast-house and pond, boat- 
houses, mould-loft, timber births^ besides good houses 
and gardens for the principal officers ; with several 
coach.hoiises and stables, so that the whole space is 
completely filled up in every part. 

The number of men employed in this yard, in lime 
of war, may have been about fifteen hundred, of 
whom about one-half were shipwrights, and other 
artificers, and the other half labourers. There were, 
besides, in constant emjiloy, eighteen or twenty teams 
of four each, of horses, to drug timber and lieavy 
stores. 

Adjoining to the dock-yard is the victualling- Diptford 
yard, the completest establishment of the kind, per- y^itnalling^ 
Imps, in this or any other kingdom, though still 
pablc of much improvement in the arrangement. 

Its frontap to the Thames is about 1060 feet, 
and mean depth J 000 feet, con ruining about 1 f) acres. 

This space is laid out in a more convenient man- 
ner than any of the dock-yards, for answering all the 
purposes which were intended. The general store- 
houses in front of the wharf wall, the cooperage, 
the brewery, tlic butchery, and the bakery, arc all 
separate and complete in themselves. Besides all 
the requisite offices for keeping the accounts, there 
are houses and gardens for eight of the principal <ji- 
ficers of the yaril ; and when the old wharf wall shall 
have been rc[mired, and carried out a little iarther 
into the river, for which a sum of L. 27,000 appears 
on the estimate of 1817i the victualling yard will 

complete in all lespects, according to the pre- 
sent ^ongcmenl.--^AViry Estimates Jor 1817.^ 
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r)o(^-Yard8. The cooperage ia apacious and well laid out* The 
staves nro all sawed by hand, and this operation em- 
ploys about 100 sawyers in time of war. Mr Brown 
of Fulham has succeeded, it seems, in making casks 
by machinery, by which seventeen men in nine hours 
arc stated to be able to complete 300 casks, whereas, 
by the ordinary method, the same number could 
only complete about eighty. The brewery is well 
arranged, so is the bakery ; and the butchery, con- 
sisting of a yard for keeping the cattle, with pens for 
sheep and hogs, two spacious slaughtering-houses, 
cutting and salting houses, by the abundant supply 
of water and constant washing, are kept in tfic 
cleanest ord^r, and free from any disagreeable 
smell. 

In the salting season 260 carcases have been 
slaughtered in each of the two days in the week ap- 
propriated to killing, and the hog hanging-house is 
capable of containing G50 carcases. 

'fbe total number of coopers, sawyers, bakers, and 
labourers employed during war, in the victualling 
yard at Deptford, amounted probably to twelve or 
thirteen hundred. 

JVoolwicIi This first and most ancient of 

the dock-yards presents a frontage, to the river of 3300 
feet; the breadth very irregular, lioni 2,50 to 750 feet, 
and contains an area of about 36 acres. It has five 
slips, which open into the river, three of which are 
for ships of the line, one for frigates, and one for 
vessels of a smaller class. It has three dry docks, 
one a double and one single dock, all of them cap- 
able of receiving ships of the line. With all its im- 
perfections, Woolwich yard, with a complete esta- 
blishment of artificers, has been of great service 
both in the building and repairing ships of all classes. 
Some of the largest and fine.'^t ships in the navy have 
been launched from Woolwich yard, among which 
may be mentioned the Nelson and the Ocean. 
In fact, it is chiefly as a building yard that Wool- 
wich ought to be considered os of much importance ; 
and even in this respect it has, of late years, much 
deteriorated, owing to the increasing shallowness of 
the river, and the immense accumulation of mud, 
which is found, in a very few weeks, completely 
to block up all the entrances into the docks and 
slips, and along the whole length of the,- wharf 
wall. It is stated, in the Eighth Itrport of the Selest 
Committee on Finance (1818), that “ the wharf wall 
at Woolwich, owing to the action of the tide on th^ 
foundation, is in a falling state, and in danger of be- 
ing swept into the river, it being secured only in a 
temporary manner, and requires to be immediately 
rebuilt in a direction that will preserve it from simi- 
lar injury hereafter, and prevent, in a great degree, 
that accumulation of mud, which has, in the course 
of the last ten years, occasioned an expence of up- 
w^ards of L. 125,692; and would tl.reaten, in time, 
to render the yard useless/' 

It was, in fact, found necessary to diminish the 
depth of the hold of the Nelson, in consequence of the 
Trinity Board having slated that no vessel drawing 
above 1 9 feet of water could be navigated down to 
Erith Ueuch, and one even of that draught not witli- 
out difficulty and danger. 

J'hc magazines or storehouses are not to be cot^^^ 


pared with those of Deptford. They are mere eon-i Dock-Yi 
fined, and, owing to the narrowness of the yard, and 
the progressive additions made according as necessi- 
ty required, there is little or no methodical arrange- 
ment. As far, however, as regards the building and 
repairing of ships, its conveniences may be reckoned 
superior to those of Deptford. The* new mast-hou- 
ses and mast-slip, the new most-ponds, and the hou- 
ses for stowing yards, topmasts, Arc. with the locks 
under them, are all excellent. The timber births 
arc well arranged, and the addition recently made to 
the western extremity of the yard will allow the 
stacking of several thousand loads of timber, and of 
classing it according to the purposes to which it may 
bo applicable; and when the new smithery, and the 
line of ^harf'vvall shall be completed, the dock-yard 
of Woolwicli will become an important and voluablo 
naval arsenal. 

A considerable quantity of cables and cordage are Ropny. 
manufactured at Woolwich ; but the ropery is piost 
inconveniently situated at a distance from the dock- 
yard, and great part of the town intervenes between 
them. Its length is 160 fathoms, but so narrow, 
that the hemp store-houses, of three stories high,come 
close to the spinning-house on cither side. These 
store-houses are capable of containing about 2000 
tons of hemp, and the cellars underneath them about 
6000 barrels of pitch and tar. The hemp stores in 
the dock-yard are.. capable of containing about 2000 
tons more. 

In the present state and situation of the ropery, it 
would scarcely admit of the introduction of machi- 
nery, as has been done in most of the great private 
manufactories. The process of tarring, or passing 
the yarns through heated tar, and then drawing them 
through apertures in an iron plate, is performed at 
Woolwich by four horses. The laying of a cable of 
twenty -two or twenty- three inches is performed by 
the simultaneous exertion of 170 or 180 men, and 
requires upwards of an hour of the most severe ex- 
ertion of strengtl), especially on the part of those 
who are stationed at the cranky, who not unusually 
break a blood-vessel by the severity of the labour. 

The simple and beautiful machine, invented by tlie 
late Captain Huddart, performs with more accuracy 
the same process, and with the ultcnilance of only 
three persons. 

Woolwich dock-yard seems to be complete in nil 
the usual appendages of artificers, work- shops, store- 
cabins, offices for the clerks, houses and gardens for 
the commissioner and the principal officers of the 
establishment. The number of men employed during 
the war amounted to about 1800, of whom nearly 
1 1(X) were shipwrights and artificers, and the rest 
labourers. The number of spinners, knitters, layers, 
labourers, &c.in the ropery, might be about 260. Up- 
wards of twenty teams of^ horses were daily employed 
in this yard. 

One of the four divisions (the ith, consisting of Marines, 
thirteen companies) of Royal Marines are stationed 
at Woolwich, where barracks, and all the necessary 
buildings, have been erected for their accommoda- 
tion on shore. — (See the article Marines.) 

Chatham Dochuard . — This dock-yard is situated 
on the ri{^ht bank of the Medway, to which it pre- 
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sent« a line of river wall at least 5500 feet in length ; 
the width at the U()per end being 400, in the mid- 
dle 1000, and at the lower end about 800. The su- 


perficial contents may be estimated at about 90 a- 
cres. It has six building-slips on the front, from 


whicli ships are launohed into the river ; three of 
these are for ships of the line ; and three for frigates 


and smaller vessels. In the same front are four 


dry-docks communicating with the Medway. 

The inconveniences arising from want of arrange- 
ment arc less felt in Chatham than in any other of 
liis Majesty's dock-yards ; sitid it could not perhaps 
he materially improved, if, on the same site, an cn- 
lirely new dock-yard was to he planned. At the 
southern extremity of the yard is the ropery, hemp 
and yarn houses, rigging houses, a range of store- 
teuses, 1000 feet in length, by about 50 in breadth, 
m front of which, along tlie wharf, are the anchor 
racks, extending nearly a thousand feet. Next to 
these arc the slips and docks, with the working-sheds 
and artificers’ shops close in the rear, an excellent 
sniithery, timber-births, seasoning-sheds, deal and 
iron yard, &c. ; and beyond these, on the eastern ex- 
tremity of the yard, the officers’ houses and gardens. 
The commissioner’s house, and excellent garden, are 
situated nearly in the centre of the yard. The low- 
er, or north-eastern part of the yard, is occupied 
by mast-ponds, mast-houses and slips, store boat- 
houses and slips, ballast- wharf, timber-births, and 
saw-pits. 

With all the advantages of interior arrangement, 
Chatham dock-yard still labours under that great de- 
fect to which most of the dock-yards are liable, from 
the injudicious manner in which the wharf walls have 
been constructed ; without any regard being paid to 
the ebbing and flowing of the tide, or the currents of 
rivers, projecting in one part and retiring in others ; 
the consequence of which is, that eddies are formed, 
and a constant accumulation of mud lakes place a- 
long the line of the wall, and particularly in the o- 
ponings of the dry-docks, tim slips, and me jetties. 
Of late years, however, since the attention of engi- 
neers has been called to this important subject, 
every opportunity is taken, in the repair of the wharf 
Walls of the dock-yards, to correct the injuriouK ef- 
fects arising from their impropet direction ; and as 
the river wall of Chatham is rebuilding, there is no 
doubt Uiat due attention w ill be had to the line in 


which it is to be carried, so as to obviate the evil so 
universally complained of# 

There is no wet-dock or basin in Chatham-yard, 
but the Medway, flowing along it in a fine sheet of 
water, in some degree answers the purpose of onie. 
The whole river might indeed be converted into a 
magnificent basin, by pursuing the rainc plan as 
that adopted in forming the new docks nt Bristol. 


sheilowness of the w&ter, and the crooked navigation Bock-Vartlri. 
from Chatham round Upnor Point, they are obliged 
to t^e in their water and ballast at one place, their 
6tor& and provisions at anotlier, their guns, powder, 
and ammunition at a third ; in consequence of which, 
a ship is usually longer in getting out to sea from 
Chatham than even from Deptford. If tliis^new 
channel was made for the river, the whole space 
from the first reach below^iochester Bridge, to St 
Mary’s Creek, at the lower extremity of the-dock- 
yard, might be converted into one magnifleent ba- 
sin. 

Chatham, being a building, a repairing, and re- 
fitting yard, the establislinaent of men was mucli 
greater in war than Woolwich or Deptford ; the 
number of shipwrights, other artificers and labour- 
ers, being upwards probably of 2000, besides that 
of the rope yard, which might amount to about 
250. 

A considerable piece of new ground (about 2000 
feet in length by 200 in breadth) has recently been 
added to the upper part of Chatliam dock-yai'd, on 
which is erected one of the completest saw mills in 
the United Kingdom, under the direction of Mr 
Brunell. The mill is situated on high ground, and 
close to the margin of a deep circular basin or re- 
servoir of water, dug down to the level of the Med- 
way; with whicli it communicates by a tunnel or . 
subterranean canal, passing through the most-pond. 

From the side of the reservoir, opposite to the mill, 
proceeds a long iron railway, supported on a double 
row of iron pillars ; and dongs ide oi‘ and parallel 
to this railway, on the side next to the dock -yard, 
arc a continued scries of stages for the reception of 
timber after it has been sawn into plank. A steam- 
engine, of the power of thirty-six horses, sets in mo- 
tion all the operations of rliis mill, which may thus 
be briefly enumerated: Isl, It drags up the large 
balks of timber through the canal into the reservoir, 
as they are wanted. It lifts up these large logs 
to the margin of the basin, carries them into the mill, 
and places them on the frame under the saws. 3t/, 

It saws tliem with the greatest nicety into plunks of 
any required thickness. 4///, Ll takes the pieces 
away thus sawn, and places them on carriages of 
iron. 5l/i, It drives these carriages along the iron 
railway to any required distance; and, It de- 
posites tlie sawn timber on the stages, ready to be 
used, in any part of the dock-yard w'here it niuy be 
required. From these stages it is conveniently con- 
veyed to the ducks or slips by single horse carts or 
trucks, with great expedition, down an easy descent, 
and without the least mterference with any of the 
works currying on in the yard. The whole of these 
operations are conducted by about ten or at most 
twelve men. 


This would be effected l)y cutting a new channel Tkis mill is supposed to be equal to the power of 
for the river through the chalk cliff bei^w Frindsbury fifty saw pits and nearly one hundred sawyers, and 
Church, opening out ^ Htdc above Upnor Castle, is capable of supplying the dock-yards >of Chatham 
and continuing the new bbannel across the marsh near and Sheemess witli all the straight- sawn timber that 
St Mary’s Creek, so as to open out into Gillingbam they can require. But the great advantage of the 

Reach, close to the fort. Here a basin might be plan is, in its application of Uie steam-engine to the 

constmCled wherein thip^ might be equipped in all management and arrangement of timber, by which 

reapecia ready for eea, whenever the wind and tide the labour and expence of a great number of horses 

shoidd be fiivouriidde. At pctasenti pwigg to the saved ; and, what is of still greater importance, 
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iPock-Vuids^lie obstruction and impedimenU to the general 
services of the yard are avoided, which the dragging 
about of large balks to and from the saw-pits, with 
teams of four horses each, occasion in all the other 
yards. It allows, besides, the large space of ground, 
which these saw-pits would occupy, to be appropri- 
ated to other purposes. 

IkLirines. 'rae first division of Royal Marines, consisting 
of twenty-one companies^ is stationed at Chatham, 
in excellent barracks, situated near to one of the ex- 
tremities of the dock-yard. (See art. Marines.) 
Victualling- There is a small victualling depot, situated f>artly 
in the parish of Cliatliam and partly in that of Ro- 
chester, from whence the ships at Chatham and at 
ShcernesB and the Nore receive a supply of provi- 
sions and water ; but no articles of 8hi|/s stores are 
manufactured. The store-houses are sufficiently 
capacious for containing all the stores that can be 
required for the ships fitted out at the two ports on 
the Medway^ The establishment consists of an 
agent, clerk of the check, storekeeper, and their 
respective clerks, which, with the messengers, por- 
ters. labourers, &c. may amount to about 90 persons. 

SheerneHs Dock- Yard . — This dock-yard is situated 
on a low point of land on the island of Sheppey, 
whose soil is composed of sand and mud brought 
from the sea on the one side and down the Medway 
on the other, and has so much contracted the mouth 
ofthis river, as completely to command the entrance 
of it. The situation, in a military poin^ of view, is 
a most important one, particularly from its vicinity 
to the North Sea, and to the anchorite at the Nore; 
by which anchorage and the works of Sheerness, the 
mouths of the Thames and the Medway are complete- 
ly defended. 

As a situation for a dock, the objections to which 
it was liable are now in a fair way of being removed. 
On account of the low swampy ground on which it 
stood, fevers and agues were at one time so preva- 
lent, that shipwrights and other artificers Were liter, 
ally impressed and compelled to work at Sheerness. 
In process of time, however, a town sprung up close 
to the dock-yard, and with it some little improve- 
x^pnt by drainage, embankments, and other raea^ 
sures. Still it continued, till a very short time ago, 
an unhealthy and disagreeable place. As a dock- 
yard, it was totally destitute of all convenience or 
arrangement ; and the whole premises mixed aftidng 
wharfs and buildings belonging to the Ordnance De- 
partment, did not exceed fifleen acres of ground. 
The store-houses were dispersed in various parts of 
this space, and in so ruinous a state, that a ship 
hauled up in the mud was by far the best in the 
whole yard. It had two small inconvenient docks 
for frigates or smaller vessels. It was, in fact, a 
mere port of refitment, and might be considered as 
an appendage to Chatham. 

From the very limited capacity of Sliecrness, and 
the mighty preparations in the Scheldt, originated 
the magnificent project of the naval arsenal at 
North-fleet, which, from a change of political cir- 
cumstances, and from the important improvements 
now carrying on at •Sheerness, is not likely ever 
again to be revived. The Finance Committei^ 
{Eighth Report) say, they have Jeamt that tli^ 
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re-establishment and extension of the yards at Sheer- l^t)ik-YaTilf+ 
ness and Chatham may be considered as supersed- 
iag, under any circumstance that can now be likely 
to occur, the plan contemplated for a naval estab- 
lishment at North-fleet, on so extensive a scale as to 
require the expenditure of several millions/’ 

Those improvements appear, indeed, to be of that 
magnitude as to render any establishment at Nortli- 
fleet wholly unnecessary, by making Shcerness, 
when finished, as complete a dock-yard, and per- 
haps more so, than any other in his Majesty’s do- 
minions* Previous to carrying into execution this 
important undertaking, a committee of engineers 
and others was appointed, among whom was Watt, 

Huddart, and Jessop, whose plan was uRcrwards 
minutely examined, and some slight improvements 
suggested therein by Mr Rennie. The first stone 
was laid on the 19th August 1814, and the whole 
will probably be complete in the year 1 822 ; at an 
expcnce not far short of one million Sterling. 

The advantages arising from the adoption of this 
plan are, Ist, The addition Of nineteen ucres of 
ground to the dock-yard, by taking in the whole 
of the muddy western shore of the Medway, beyond 
the low-water mark of neap-tides, and getting rid of 
the offensive and unwholesome smell which it perpe- 
tually occasioned. 2d/y, The construction of a wet 
dock or basin 520 feet in length by 800 in width, 
equal in surface to three and one half acres, and 
capable of containing a fleet of ten sail of the line, 
in which they can take on board all (heir stores, 
ammunition, and provisions, and be equipped in all 
respects ready to proceed to sea. The entrance in- 
to this basin is from the Medway, through a lock 
that is closed by a floating dam gate. Sdlp^ The 
construction of three dry docks on the eastern side 
of the basin, and opening into it, each capable of 
holding a first rate ship of the line. Ample 
space for constructing ijtove-houses, mastdiouses, 
mast-ponds, and slip, smithery. and artificers* work- 
shops of every description. 5th, A farther exten- 
sion of the dock-yard, by the addition of ten ot 
twelve acres of a low marshy tract of land called 
Major's Marsh, which at present is below the level 
of the sea, and the water kept out, as in Holland, 
by embankments, but i^hich will be raised several 
feet by the excavation of the basin, the dry docks, 
and the most-ponds, so as to allow of drains to carry 
off the water to the shore, affording space for tim- 
ber-births, houses and gardens for all the officers of 
the dock-yard, as well as for the Admiral Comniand- 
ing in Chief at Sheerness and the Nore. These, ad- 
ditions, together with some part of the premises 
held by the Board of Ordnance, will make the whold 
area of the new dock -yard of Sheerness amount to 
upwards of acres. Tlie wharf wall on the south 
side of the basin in front the intended mast-houses 
is 100 feet, and that on the river front 60 feet in 
width, lined on both sides with as complete a speci- 
rrien of good and beautiful masonry of granite as any 
in the kingdom. 

The usual officers with their clerks amoiulted, 
during the war, to about 50 ; and the 8hipwri(^diei 
artificers, and labourers, to about 800; me 
^iwrights being the most numerous, as the principal 
4 G 
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l^.Yjtrdfl. part of the work was confinad to the repairing 

small vessels in the yard, but mostly to repairs of 
the fleet afloat at the Nore or in thi Medway. 

Portsmouth Dockyard. — Portsmouth dock-yard 
will always be considered as the grand naval arsenal of 
England, and the head-quarters or general rendezvous 
of the British fleets Tlu: dock-yard, accordingly, is by 
far the most capacious ; and the safe and extentcive 
harbour, the noble anchorage at Spithead, the central 
situation, whh respect to the English Channel and the 
opposite coast of France, and particularly witli regard 
to the naval arsenal at Cherbourg, render Portsmouth 
ef the very first iroportance as a naval station ; and, 
in this view of it, eveiy possible attention appears to 
have been paid to the extension and improvement of 
its dock-yard. The Sea wharf- wall of this yard, ex- 
^ndiijg in the direction of north and south along the 
western shore of the Harbour, is about 3500 feet in 
length; and the mean depth may be 2000 feet, 
and it incloses an area of more than one hundred 
acres. 


tl^ !|idiirectien of General Bentham. (Bentham's Ser- Doek-Yuds. 
oHWs, drt.) At the head of the north dock ore the 
wood mills, at which every article of turnery, rabit- 
ting, &c. IS pertbnned for the use of the navy, from 
boring the chamber of a pump to tlic turmng of a 
button for a chest of drawers. But the principal 
part of these mills is the machinery for mining 
blocks, contrived by that ingenious artist "Mr Bru- 
neiJ (see BLocK’MAeHiNiwrh which cannot be re- 
garded without exciting the highest respect fbr tlio 
talents and skill of author. 

The nortliern extremity of the dock-yard is chief- 
ly occupied with seasoning-sheds, saw-pits, and tim- 
ber-births,—- the working boat-house, and boat- store- 
house* On the eastern extremity are situated the 
houses and the gardens of the Commissioner and 
principal officers of the yard ; the chapel, the royal 
naval college, and the school of naval architecture. 

The former institution has recently been remodel- 
led, and the latter is a new establishment formed by 
the recommendation of the Cammissioners for re- 


in the centre of the wharf-wall, facing the har- 
bour, » the entrance into the great basin, whose di- 
iqpnsions are 360 by feet, and its area acres. 
Into this basin open four excellent dry-doclU, and 
on each of iu sides is a dry-4<^ opening into the 
bgtbour ; ond all of these six docks are capable of 
receiving ships of the largest class. Besides tliesc 
is a dotMe deck for frigates, the stern dock com- 
lUuiiitating through a lock with the harboar, and the 
head dock with another basin about 250 feet square. 
There is also a Camber, with a whnrf-wull on each 
side 660 feet in length, and of sufficient width to 
admit of transports mid merchant ships bringing 
stores to the dcM:k-yarch In the same fime of the 
yard are three building-slips capable of' receiving 
the largest ships, and a small one for sloopSk beeidas 
two building-slips for frigate! on the northern face 
of the yard, and n smallerwlin for sloops, 'i he range 
of store^Houaes on the north-east side, and the rig- 
ging-house and sail-loft on tlie south-west side of the 
Camber, are magnificent buildings, the former ec- 


vising the civil affairs of the navy, for the education 
of a certain number of naval architects, known by 
the imtne of the Superior class of Shipwright Ap- 
prentices.*^ These two establishments were combin- 
ed, by order in Council of the 30th January 1816', 
under the following regulations : 

JSluval College > — The number of students not to ex- Naval Col- 
oeed, is time of war, one hundred^i in pence, seventy ; 
of whom thirty are to consist of the sons of commission- 
ed officersof the navy,and to receive their board, cloth- 
ing, lodging, and education, free of all expcnce ; the 
remainder to consist of sons of noblemen, gentlemen, 
civ41und military officers, on payment of L. 7Q a-yeur. 

The age of admission from 12^ to 14 years. A 
bond is to be signed by their friends, in the penalty 
of L. 200 for the first class, and L. 100 for the se- 
cond class, in the event of any young gentleman be- 
ing withdrawn from the navy before he has served the 
proper thite to qualify for the commission of lieutenant. 

(See article Navy.) No student to remain at col- 
lege longer than three years; at the end of which, or 


cupping nearly 600 feet in length, exclusive of the sooner, jf he slmli Imve completed the plan of edu* 
two intermediate spaces, and nearly 60^ feet in width, cation, he is discharged into one of his Majestgjp 
and the two latter 400 feet* THw two hemp-houses ships, the college time being reckoned two years of 
and the two sei-atore houses occupy a Ikie of buiUi- the six required to be served to qualify for such 
ing, whidi, wkh Ih# throe narrow openings between conimisMOD. 

them of 25 feet each, extend 600 feet. The rope- tfttoal Architfciural School . — The number of stu- Naval Ar- 
house, tarring-houqs^ an^ oth^ appendages of the dents not to exceed twenty-four. Candidates for ad- clntectural 
roperyi are on the same scale. The two sets of niissionexaminedatstatedperiod6,thedegreeofinerit^*^^^^' 
quadrangular store-houses, and the two correspond- alone giving preference for admission ; the age of cn- 
ii^ buiUengs, with tHe 'intervening timber- births apd trance from 15 to 17, and the duration of their ap- 
8aw-piti,at thchead of tbqdry-dqcks, nsuingfroni^e prenticeship seven years. The studenU are lodged, 
mat basin, are all eifiCell^t and conveniently placed, boarded, and educated, free of all expence, and have 
smithery is on w large aoale, and contiguous to it the following yearly allowances : 1 st year L. 25, 2d 
is an iron-mill, a comr-ifiHl, and a copper refioory, L.30, 3d L.35, 4th L. 40, 5tb L* 45, 6th L. 50, 7th 
-at which is remeltea ifipd rolled' all tliW old copper L. 60. And at the expiration of their apprenticeship 
which is taken fran s}h|hi* bottoms ; aV here,' also, they are eligible to all the situations in the ship-build- 
are cast bolta, gudgeons, and various articles of eop- ing department of his Majesty's dock-yards, to be 
per Osed in the navy# ^heiwmber of sheets snanu- there employed as supernumerariGS, until regular va- 
fhotuied in one year of the war amounted towbeut cancies may occur; provided the apprentice shall 
weighfaig sdMve 12,000 tons, on which it have completed the (dan of education, and certified 
li^^l|K«alcalated theta sivmy of at least L,20|000 by ihe professor to be projMrijrqualified. 

the public, baa^dt^taining a good ^ T4ie consolidated estaUishmeot of the two de- 
pureavticlei Most ef ;tbefe amfe canstidajjyi imder^ ^ pi t nieiite oonsimsW « governor, who is the first 
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noek-Y«tdi. Lord of the Admitahgr fcr. the (im9 ; a lieu- 
tenant-goveriMW. who ii a poat>captain in ttie nary, 
-with a iialary of L.800 a-year, and apartments ; two 
lieutenants of the navy with L. 800 a-year each, a- 
partments, and an allowance for board. A profes- 
Bor, who is a graduate of^he University of Cam- 
brige, with a salary of L.700 a-yean and apart- 
ments ; a master of claasios, history, and geography, 
with L. 850 a-year, and apartments i three assistant- 
masters, weU skithd hi raatbeasatics, the first with 
L. 250, the two others L. S0i«-year each, with an 
allowance for hoose^rent ; besides masters Hsr teach- 
ing drawing, dancing, fencing, and the French lan- 
guage, and two Serjeants of marine artillery. la ad- 
dition to which, is a superintendent of the sobool tor 
naval architecture, a professional ship4b(iilder,bsni^bt 
up in ona^f his Majesty’s dock-yards, to instruct 
the apprentices in the practical part of ship^buihhug. 

The professor Mpthe charge, and kecpj 4be rate 
of all the chronometers, which may not be in use, 
belonging to the navy ; and all midshipmen in the 
navy are now required to pass their examination 
in the theory of navigation, at tlie naval coilege«,by 
the professor, in presence of tlie admiral commanding 
in chief, and the lieutenant-governor, (See Navy.) 

The strength ol' Portsmouth doek-ynrd, during the 
war, was Cvinsiclerably above 4000 working men, of 
which about 1500 were shipwrights and caulkers; 
the joiners and house-carpenters were nearly 500 ; 
the .smiths 200 nearly ; the sawyers 250; the riggers 
and tlieir labourers nearly 200 ; and ocavelmen and 
labourers of various kinds nearly 700 ; ond tlie rope- 
yard employed about 350 persons. 

VorUmouiJi Tiiere are twa|||||||tuallihg cstablislimests at this 
yiaualliiig port; the one inlUKamouth town, die other across 
mentL^^ the harbour, at a place called Weevil ; both of them 
inconveniently situated for supplying the ships with 
water and provisions, more especially such as may 
have to take them in at Spitliead. The former con- 
sists chiefly of provision-stores and magazines, with 
a tide null and a favkery ; at the latter there is a 
cooperage and a brewery. The total number of per- 
sons employed, including the officers, rat the two esta- 
blishments, during the war, amount^ to about 500. 
ilaslar iio**- noble building for the reception of sick and 

pita]. wounded seamen is situated on the Gosport side of 
Portsmouth harbour. Being appropria^ to the 
military bra-nch of the navy, it will be described un- 
der the head of Navy. 

Marines. The second division of Royal Marines, consisting 
of eighteen companies, are stationed at Portsmoutl), 
in barracks, which aie inconveniently situiued ki the 
town ; and eight companies of the Royal Marine Ar- 
tillery have their head-quarters at Fort Monckton, not 
far from Haslar Hospital. (See the art. Marines.) 
Plymoutli Plymouth T^ock- Yard, — The naval station of Ply- 
Dock-Yurd. mouth is inferior only to that of Portsmouth ; and, in 
point of its more westerly situation, as considered with 
reference to the grand naval arsenal of Brest, it ra. su- 
perior even to Portsmouth. It possesses one of the 
finest harbours in the world, capable of containing, io 
perfect security at their moorings, not less than a hun- 
dred sail of the line*; and, when the Breakwater shall 
be completed, it may then boast of aa excellent 
stead fur eighteen or twenty sail of the iinob 


dotj^-tyjK’d, boweveK,hai only one small basin, without Dock-Vsiffg. 
gates, whose dimensions are 250 by 180 feet, and 
contents little more tlian an acre ; but the excellent 
kirhour of Hamoasie, on the western bank of which 
the wharf wall extends, almost compensates for the 
want of one, especially as the depth of water allows 
tlic largest ships to range along the jetties, and re- 
ceive tlieir stores on board immediately from the 
wharf. 

Plymouth dock-yard extends in a circular sweep 
along the shores of Hamoaze 3500 feet, its width 
about the rakldle, where it is greatest, being l8od, 
and at each e^ictrcmity iOOO feet, making its super- 
ficial contents about 96 acres. In die line facing 
the harbour arc two dry-docks for ships of the first 
rata, a double dock for 74 gun ships, communicating 
with Haoioaxe, and another dock for ships of 
line^ opening into the basin. There is, besides, a 
graving-dock without g^es, and a canal or camber 
skiuiar to that in PortsmcMith yard, for the admission 
of vessels bringing stores into the yard ; which, com- 
municating with the boat-pond, cuts the dock-yard 
neatly into two, parts. There are five jetties pro- 
jecting from the entrances of the dry-docks into 
Hamoaze, along side of which ships are couvenidnt- 
iy brought when undocked. All these are -situated 
between the centre and the northern extr.eniky of the 
harbour line. Op the southern part are three build- 
ing slips for the largest class of ships, apd two for 
smaller vessehi, the outer mast-pond and mast-houses, 
timber-births, saw-pits, jnd smithery. Higher up, 
on this end of the yard Jiu an extensive mast-pond 
and mast-locks, with planf^houses over them ; and, 
above these, three hemp magazines, contiguous to 
which is the finest ropery hi the kifigdom, consist- 
ing of two ranges of buildings, one the laying-house, 
the otiier the spinning-house, each being 1200 feet 
in length, and three stories in height. !n the con- 
struction of the new rope^house no wood has been 
used, excepting the shingles of the roof, tb which 
the slates are fastened. All the rest is of iron. The 
ribs and girders of the floors are of cast iron, covered 
over with Yorkshire paving stone, and the doors, 
window frames, and staircases, are ail of cast iron, 
so that the whole building may be considered as 
proof against .fire* 

The nortliern liaif of the yard, besides the docks 
and basin, with ail the appropriate working sheds 
and artificers' shops, contains u cluster of very ele- 
gant stone buildings, ranged round a quadrangle, 
the longest sidus being about 450 feet, and the 
shortest 300 feet. Within She quadrangle are also 
two oew ranges of buildings, in which iron has been 
used m the place of wood. These buildings consist 
of Etiagazines for different kinds of stores, rigging- 
houses, and soil-lolVs. The oorthern and upper part 
of the yard is occopiod by a range of handsome 
houses, with good gardens behind them, for the 
commissioner and the principal officers of the yard, 
the chapel, tlie guardiibeaBe, mui pay-office, stables 
foi? tlie officers, and the teams, and a fine reservoir 
of fresh water for tlm supply of the yard. 

Plymouth is not oely a good building 
iog yasd, on aocotmt of its excellent do^t ^adjpfes, 

0!^ gfdat length of line along the 
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® gOod refitting ywfif and wae fully occupied 
during the war with ti>e refitment of the western 
squadron, employed in the constant blockade of 
Hrest. Tlio nonaber of men borne on the eMablish- 
ment of this yard might hare been about 3000, of 
& which about 800 were shipwrights. 

Plymou^ Plymouth Victualling Establisbmenta. — The vie*- 
t'wlling establishments are here, as well as at Porls- 
nicntfl. mouth, unconnected, and, in fact, dispersed in 
three different places : the cooperage and the brew- 
ery being at South-Down, near Mill-brook, on the 
fhrther side of Uamoaze ; the bake-house and prin- 
cipal stores at the entrance of Sutton- Pool, in the 
Catwater, and the slaughter-house on the Devifs 
Point at the head of the Sound. The total etta- 
blishment of the victualling, department at this port, 
(^cers included, amounted to about 400 persons. 
Fljmout]] ^ Plymouth Hoapital^h a handsome bdiiding of 
llofipital. stone, or rather a series of separate buildings, regu- 
larly arranged, in which respect, as admitting a freer 
circulation of air, it is perhaps superior to that of 
Haslar. (See Navy.) 

Marines. The third division of Royal Marines, consisting of 
QO companies, are stationed at Plymouth. The bar- 
racks are conveniently situated at Stonehouse, very 
airy, and suificiently spacious. (See Marias.) 
Pembroke Pcnibrokr Doch Tcyd.— This dock-yard has been 
Dock-yard, established but a very few years, arid is intended 
merely as a burlding-yard. It is situated on the south- 
ern fl^re of Milfc^ Haven, not two miles from the 
town of Pembroke. It indudes an area of about 60 
acres, its surfiice descendiwtn a gradual slope to the 
water's edge, along the shlK of which is ample space 
for n couple of dry-docks, and at least twelve building 
slips, over which it is mtended to erect a connected 
series of roofs, which wilt not only be attended with 
much convenience to the workmen, but also with a 
great saving of expence. The blips, being built of 
wourl, on a limestone foundation, are erected at a 
very trifling cost ; and the only works of any consi- 
derable expence in the yard, will be that of the dry- 
docks, each of which will amount to the sum of 
L. 60,000 nearly. For a new buiiding-yard, a small 
store-house will be quite sufficient, and an old ship 
hauled up, serves all the purposes of one at present, 
I'here is no comapissioner, nor is the usual establish- 
ment of officers completed. The total number of 
persons of aH descriptions employed in the yard are 
under 500. 

Ordinary of Ordinary of the Dock^Yards^^M each of the 
tile Dock- pQftji where there is a dock-yard (Pembroke ex- 
cepted), a certaiiP number of ships when put out 
of commission, or new ships not yet commis- 
sioned, are laid up in what is called a state of 
ordhkary, and such ships, till very recently, used to 
be placed under the imumdiate charge of the com. 
niissioner, the masters irttendant, and o^er officers 
of the dock-yard. But a new system ha ffiately been 
adapted, both wifli regaid to the fitting of the 
shipB for their better preservation, while thus unem- 
ployed (Dry Rot), aad also os to the care and ma. 
nagqpient of them by natal commissioned o&cm 
livinl^l^sl^ntly on board, ^ee Navy.) 
f^oMcity of ^U^o/nDock^ yim/.^The capacitv of a dock- 

s DoSl- y ardn^^uilding, repairing, and n^tmg smpaof war, 

yard. depends upon so many circumstances, that it il|frcely 


admits of oalculation ; chiefly, however, on tbefacilitiesl^-Yanls. 
afforded by asuitable arrangement of dry-docks, build- ^ 
ing slips, and basins, and on the number of shipwrights 
and ether artificers borne on the strength of the 
yard. Id building new ships, where the materials 
are at hand, and no inteh’uptions occur, the capaci- 
ty may be ascertained to a tolerable degree of accu- 
racy. To complete tlie building of a 74 gumship, 
it IB calculated that the labour oi’ one man would be 
required tor 18,000 days, or of 18 men for 1000 
days, or about >d4 oia^^to finish her in one year. A 
dock-yard, therefore, with 500 good shipwrights, 
might be expected to launch from eight to ten sail 
of the line every year, if the conveniences of the 
yard admitted them all to be employed on building. 

But wkh regard to repairs, they are so various and 
so uncertain, that it would be next to iuyiossible to 
form any calculation that should at all approach to 
the truth. A writer, wcll-veii(||| in naval .matters, 
in attempting to prove the sufficiency of our dock- 
yards, witliout liaving recourse to private merchant 
yards during war, has stated, that by an uniibrin 
system of management, the annual regeneration of 
ships of the line may be safely reckoned at ttvelve 
saily and that of frigates at eight sail;* and that be- 
sides, lliere might be docked for casual repairs, in 
the course of one year, iteo hundred and sixty •seven 
sail of ships and vessels of war.” (Letter to Lord 
Melville on the General State of the ^avy^ 1810.) 

When Henry VIII. first established a regular Manngc- 
king's dock-yard at Woolwich, he appointed a 
consisting of certain commissioners, for the manage other ^ 
meot of ali naval matters ; un(Li|||a curious enough, conrems of 
os appears from the Pepysian^^fhlection of A/a/m- the Navy. 
scripts in the University of Cambridge, that the re- 
gulations which he made for the civil government of 
the navy, and which were, in the reign of Edward 
VI., revised, arranged, and turned into ordinances, 
form the broad basis of all the subsequent instruc- 
tions given to the several officOBi, to whom the ma- 
nagement of the civil affairs of the navy has been 
committed. (First Rep* Nav* Rev,) 

The Commissioners of the Navy then consisted 
the Vice- Admiral of England, the Master of the Ord- tiie NaTf. 
nance, tlie Surveyor of the Marine Causes, the Trea- 
surer, Comptroller, General Surveyor of the Vic- 
tualling, Clerk of the Ships, and Clerk of ilie Stores. 

Tiiey had each their particular duties ; and once a- 
weeic they were ordered to meet at their office on 
Tower Hill, and once a month to report their pro- 
ceedings to the Lord High Adgiiral. 

In 1609 the principal officers for conducting 
the civil uftairs of the navy were suspended in 
consequence of many abuses being complained of ; 
and other commissioners were appointed, with 
powers to manage, settle, and put the afikirs of the 
navy into a proper train, and to prevent^ by sucii 
meailtires as might appear to be necessary^ tlic con- 
tinuance of the many great frauds and abuses which 
had prevailed. A similar commission was renewed 
in 1618, which in a full and miuute report detailed 
and explained those frauds and abuses. 

That commission, which ended on the death 
1., was renewed by his successor, and re- 
'Ibned in force till 1628, when it was dissolved ; 
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j^oJk-Vuds. and. the management of the Davy was restored to 
' th4 Board of Principal Officers, as established by 
Edivard VI. 

In the disturbed reign of Charles I., the navy was 
suffered to go to decay ; but by the exti aordinary ex- 
ertions of Cromweli, it was raised to a height which 
it had never before reached ; but again declined 
under the short and feeble administration of his 


their credit, ** they performed what they had un4er.I><K:k-Y««ib^ 
taken, in leas time tiiaa was allowed for it, and at less 
cxpence;’' having completed their business to the 
general satisfaction of the public, two months beforo 
the l(^olution. 

The bui'iness of the navy, thus methodized apd 
settled, renidined undisturbed by that event. The 
commissioners of revision justly observed, tliat the 


Duke of 
York the 
],ur<l IliKh 
Admiral. 


Now ft('t of 
Coiiiii.is- 
jiont'i s. 


son. fffcat work of rc-establUhing ilie fleet, and restoring 

On the restoration of Charles II., the Duke of order, industry, and discipline, in the dock-yards, ac- 
York was appointed Lord Higlr Admiral ; and by complished in so short a timt by the commissioners 

his advice a committee was appointed to consider a then chosen, with so much care, proves, in the most 

plan he had drawn out for tlie future regulation of convincing manner, how much depends on having 
the affairs of the navy, at which he himself presided- ^he civil affairs of the navy placed under the raa- 
In all naval affairs," say the CoinmUaioners of lle-i nagement of‘ men of real ability, professional know- 
vision, “ he appears to have acted with the advice and uninterrupled industry^.” . 

and assistance of IVIr Samuel Pepys, who first held It will readily be supposed, that the vast increas^Commission. 
the office of Clerk of the Acts, and was afterwards of our naval force since that time, bus necessarily of Nuvul 

Secretary of the Admiralty ; a man of extraordinary required many additional orders and regulations, 

knowledge in all that related to the business of that some of which, from circumstances, are not compa- 

department, of great talents, and the most indefati- tible with each other; some given to one dock-yard 

gable industry." and not to another ; others in one yard became o|j- 

The entire management .of the navy was now in solete, while they continued to be acted upon, in 
the hands of the Duke, as Lord High Admiral, by another; so that there was no longer that uniformity 

whom three new commissioners were appointed to in the management which it is so desirable, indeed 

act conjunctly with the Treasurer of the Navy, the so essentially necessary to preserve. From the year 

Comptroller, the Surveyor, and Clerk of the Acts, 1764 to 1804, when his Majesty appointed a com- 
as Princi[)al Officers and Commissioners of the Navy ; mission for revising and digesting the civil affitin 

a book of instructions, drawn out by Mr Pepys, was of hiif navy,” the attention of the Lords of the Ad- 

scut to the Navy Board for its guidance; a rapid miraity and the Navy Board had frequently been 

progress was mdcle in the repair and augmentation directed to this important subject ; but owing to va- 

of the fleet ; bijt being called away, in consequence nous causes, nothing was done to forward so desir- 

of the Dutch war in io64, the example of zeal and able an arrangement, except that Sir Charles Mid* 

industry set by Mr Pepys was not sufficient, in the dietou (afterwards Lord Barham), when comptroller 

Duke’s absence, to prevent negldlk and mismanage- of the navy, classed and digested under distinct headf, 

merit in every department except his own. io a book for that purpose, all orders and regulations 

Ffom 1673 to 16*79, the office of Lord High Ad- prior to the year 1786. The comuiissioners of na- 

miral being put in commission, at the head of which val inquiry, appointed in 1803, state the necessity of . 

Prince Rupert was placed, the King, by Mr Pepys, revising the instructions, and digesting the iromenae 

arranged all naval affairs; but in the latter year, mass of orders issued to the dock-yard officers, and 

when the Duke was wit abroad, and Mr Pepys to regret that a work of such utility sl^ould not have 

the tower, a new set of men were made commission- been completed. The late Lord Melville, to whom 

ers of the navy who, without experience, ability or the navy is perhaps more indebted than to any single 

industry, suiFered the navy to go to decay. “ AlUho individual, and who, from the active part he had 

wise regulations," say the commissioners of revision, long taken in its concerns, was well aware of the ir- 

** formed during the administration of the Duke of regularities and disorder which prevailed in the dock- 

York, were neglected; and such supineness and yards, on his appointment to the administration of 

waste appear to have prevailed, os at the end of naval afi’airs, determined to carry into execution a 

not more than five years, when he was recalled to complete system of reform and of uniform manage- 

the office of Lord High Admiral, only 22 ships, ment, in all the several departmente. The commis* 

none larger than a fourth rate, with two fire-ships, sjon consisted of Admiral Lord Barham, John For- 

were at sea ; those in the harbour were quite unfit for dyce. Esq. Admiral Sir Roger Curtis, Dart. Vice 

service; even the SO new ships which he had left Admiral Domett, and Ambrose Serle, Esq.^ They 

building had been suflered to fall into a state of made fifteen distinct reports; the date of the first 

great decay, and Iiardly any stores were found to befog June ISth, 1805 ; of the last, the 6th March 

remain in the dock-yards." He reappointed Mr 1808; all of which except two have been printed. 

Pepys as Secretary of the Admiralty; he set about by order of the House of Commons, and mostly 

an inquiry intb the characters and abilities of the carried into effect by his Miyesty’s Orders ia 

first ship-builders in England, and by the advice<of Council. One of die two not printed, is an inquiiy 

Mr Pepys, joined Sir Anthony Dean, eminent in that into.the state of the navy at different periods, and 

profession, with three others, to the former principal of .naval timber; the other relates to the formation of 

officers, in a new commission. The old commission- a new, dock-yard at North-fleet, which, however adr*, , 

ers were directed entirely to confine their attention visable and even necessary the design of it 

to the business of a committee of accounts* To each, ^ have been considered, at the time w^hen BoDa|^^|p 

of the new ones was entrusted a distinct brapeh energetically carrying on his mightv plaq^ lm 

the proposed reform; and it appears, that, highly cr^||j|pn of a naval force to conte.6t the powev of 
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DocV-Vard*?. the ocean with Great Britain, will, as has already 
been observed, no longer be tJioiiglit so, under |ire- 
Bent circumstances. 

Uniform From these reports have been established, for the 
^ time, in all his Mujtsly’s dock-yards, one'inntform 
mciiii ‘ bystekn of management, by t/vhich incalculablt' ad- 
duced.*' vantages are said to have been' derived to the public, 
in the preventing of frauds, m the saving of labour 
and muterials, and consequently time and ex^Hjnee, 
and in securing better workmanship in the construc- 
tion of ships, which is perhaps of all other consider- 
ations the most important. 

f'ommis- The management of the dock-yards, and of all the 
sioncrsoi the civil affiotrs of the navy, is entrusted to certain com- 
^ missioners appom^d by patent, of whom the comp- 

troller ot the havy and three surveyors, and seven 
other com misfij oners, form a bpai^ at Somerset 
House, for the general direction and superintendence 
of the civil concerns of the navy, subject to the con- 
trol of the Loi ds Commiss^ioners of the Admiralty. 
At most of the home yards and of the foreign yards 
is a commissioner of the navy, who is always a naval 
officer, of the rank of post-captain. The foreign 
yards, over which a commisKioner presides, are Ber- 
muda, Cape of Good Hope, Gibraltar, Halifax, Ja- 
maica, Maltvi, Quebec, Kingston, including the 
lake-establishments, and Trincomallee, which, with 
the five belonging to the home yards, Woolwich (in- 
cluding Depdord), Chatham, Sheerness, Portsmouth, 
and Plymouth, make the whole number of commis- 
sioners of tlie navy amount to twenty-four. The 
salary of each of the Home Commissioners is L. 1000 
a-year ; that of the Comptroller L. 2000. The sala* 
ry of the Foreign Commissioners L. 1200 a-year, 
except that of the Cape of Good Hope, which is 
L. 1800, and Trincomallee which is L. 8000 a-year. 
They are also entitled to very liberal superannuations 
when unfit for further service; and at their death, 
their widows receive a pension for life L. 300 
' a-year. 

Establish- The establishment of the navy-office at Somerset 
nient of Na- House cansists of eleven commissioners ; a secretary 
vy Office, niid assistant secretary ; tvi»o secretaries to the com- 
mittees of accounts and stores ; an assistant to the 
surveyors ; a receiver of fbes and pay master of con- 
tingencies ; and 150 clerks with salaries from L.800 
to L. 90 a-year, besides u surveyor of buildings and 
six draughtsmen, messengers, porter, — the total 

annual eXpence of which, as voted by Parliament in 
1817, amounted to L. iSs. 6d.— 

JEsimMte of the NavisJ 

Of U»e Trca- The treasurer of the navy is a high and respon- 
Burer’h Office. Bible officer, appointed by the crown, and remove- 
able at pleasure. His salary was L. 4000 a year, 
but has rcceutlv been reduc^ taL. 3000. The es- 
tablishment or the navy pay-office at Somerset 
House consists of a paymaster aud |dcputy, three 
cashiers, one for the navy, one for tne victualling, 
and one for the aUotment branch ; an accountant, 
inspector, a superhitendent of the payments of the 
dock-yards, resident in London, sixty cstabhstied 
and eighteen extra derks, besides six pay cl^ks and 
tbn|0 conductors of mdb^ at the four pay^ports, 
Plymouth, Chalhazn, and Bheemets. 
The annual expence of this establishment, as appeidf^^: 
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froni tlte na.vy estimates of 18J7, amounts to l)cck-Yui^e^. 
L. 4*3,241, 15g. 4d. — (Ordinary EUimatv.) 

To each of the four dock-yards, Deptfonl, Ports- ^ 
mouth, Plymouth, and Chatham^ arc victuullfng cb- '' 
tublishments for supplying the fleet with provisions 
and water; and also at Dover, Cork, Cape of Chmd 
Hope,^ Gibraltar, and Malta. There is no resident 
commissioner at any of the victualling establishnicmts. 
either at home or abroad ; but the sujierintendcnt of 
the victuahiiig-yard at Deptford, which is the great 
de|)ot of provisions^r the fleet, is a post-captain in 
the navy. At each of the others, the duty of pro- 
viding, and of issuing provisions to his Majesty’s 
ships, is entrusted to an officer named the Agent 
Victualler.” 'J'he victualling of the navy was I'oi- 
merly under the direction and superintendence of 
the navy board ; but at length the navy increased to 
such a magnitude as to render a separate estnblibii- 
ment necessary, to which the furnishing of all siij)- 
plies of provisions^ both at home and abroad, should 
be entrusted, Bubject to the control of the Lords 
Commissioners of the Adiniraliy. The victuaJliiig 
board at Somerset House consists of a chairman anil 
deputy-chairman, the former witli a salary of L. 1200,, 
the latter of L. 1000 a-year, and five other commis- 
sioners with salaries of L. 800 n-year each; a secre- 
tary to the board, and a secretary to the committee 
of accounts ; a registrar of securities, and 136 clerks, 
with salaries varying from L. 800 to L. 80 a-year, 
according to their class and length of service, the 
total annual expeiice of which amounted, in 1817, 
to L. 45,541, 13 b. 4d. 

Tlie Commissioners of Victualling arc also allow- 
ed to retire on sup^nnuations when unfit for service,, 
and discretionary^ensions settled on their widows 
and children. » 

The Transport Board having been dissolved at 
the end of the w^ar, its twofold duties were divided 
between tlio Navy and Victualling Boards ; those 
which concerned the hiring of transports devolved 
on the Commissioners of the Navy, and those which 
related to the sick and hurt department, on the Com- 
missioners of the Victualling Board, on wlioni also 
devolves the direction and superintendence of all the 
naval hospitals at home and abroad. 

llte principal officers of an C8tal)lished dock-yard ofluci 
are, 1. The commissioner. 2. The master attend- tbi Doik- 
ant. 3. The master shipwright. 4. The clerk “‘^^1 

the check. 5. The store-keeper. 6. The clerk 
the survey ; to which have recently been added the 
subordinate officers of timber-master, and the master 
measurer. I'liere are besides several assistants to 
the master attendant and master shipwright, f oremen, 
sub- measurers, quartermen, and converters, surgeon, 
chaplain, boatswain, warden, &c. The enumeration 
of the establishment of salary-officers of one yard, 
Portsmouth, for instance, will serve to convey a ge- 
neral idea of the whole. ' 

The Commissioner’s salary L. 1100 a-year (all 
others L. 1000); three clerks with salaries from L. ^0 
to L. 120. 

2. Two masters attendant, one at L. 650, the 
odier at L. 500 a-year; one clerk to both. 

3. Master shipwright, L. 720 a-year, three clerks 
L. 300 to L. 120. 


4 
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Dock-Yardfc 4. Clerk of the cheeky salary L. 600 ; erght clerks 
‘ ' from L 400 to L. 80. 

5. Storekeeper, salary L. 600 a-year ; twelve clerks 
from 1?. 400 to L. 80. 

6. Clerk of the survey, L. .500 ; eight clerks from 
L. 400 to L. 80. 

7. Clerk of the rope yard, L. 350 ; one clerk. 

8. Engineer and mechanist, L. 6OO (at Ports- 
mouth onlv), with a draughtsman ; one clerk. 

9. Timber master, salary L. 500 ; seven clerks 

from L. 2.50 to L. 80. ^ < 

10. 'J'hree assistants to the master attendant at 
L. 220 each ; one assistant to the timber-master, 
L. 200 ; three assistants to the master shipwright, 
L. 400 each. 

11. ' The master- measurer, L. 250 a- year; ten 
clerks troin L. 200 to L. 80. 

12. Thirty- live foremen from L. 250 to L. 80 
each. 

16. Sub-measurers, quartermen, and converters, 
from L. 180 to L. 16‘0 each. 

14. The master inast-niaker, sail-maker, boat- 
builder, joiner, house-carpenter, brick-layer, smith, 
ropemaker, rigger, painter (wood-mills, metal-mills, 
niili-u right, at l^irtsmoulh only); with salaries each, 
from L. 260 to L. 200 a-year. 

15. 22 Cabin-keepers from L. 100 to L, 60 each. 

1 6. A surgeon, L 500 ; assistant L. 200« 

1 7. Chaplain, L. 5(K). 

IS. Boatswuui, L. 250. 

1 9. Warden of the gate, L. 200. 

Watchmen, warders, and rounders. 

Tile total amount of the salaries paid to the 
^bove mciitiuued officers in the year 1817, in Ports- 
mouth yard alone, was L. .50,06.5, 5s. {Estimates of 
ihv Oi dinar y of the Navi/t 181 7-) 

The* duties of these several officers may briefly be 
summed up as under : 

The Cotnmmioner has full authority over all of- 
ficers and other persons employed in the dock-yard 
and ordinary ; can suspend any officer until the de- 
cision oi' the Lords id’ tlie Admiralty or Navy Jioard 
bhull be taken ; sends a daily re))urt of trunsactiona 
relating to tlie shipping, to the Admiralty, and 
another more detailed report of the transactions of 
the yard, to the navy office ; he is to see that the 
officers of the several departments be diligent 
and attentive to their respective duties; to visit 
the storehouses, and examine tiiQ stores received 
from the contractors; to use every means for pre<^ 
venting embezzlement of stores; to examine any 
ship or vessel meant .to be purchased or hired, to 
see tliat she is fit ibr the service intended ; to su- 
perintend the general monthly muster of all the 
men beloogiug to the yard, and to the ordinary once 
each quarter ; to control the quarterly payments of 
the yard, and of all ships where there is no pay-cap- 
taifi specially appointed for that service ; to co-ope- 
rate with the commander in chief, captains, and M- 
cers of his Majesty’s ships in commission ; and, ge- 
nerally, to adopt such regulations and instructions 
yor the in.inagement of the yard as may uppi^ar to be 
|nost expedient for the benefit of the public service. 

Master At- ^ Master Attendant — The dutied of this officer are 
■ndant.y' highly important both in the dock-yard and afloat. 

Of that part of the latter, however, which gave him ' 
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the responsibility for general care aad manage- X^ocK-Yards. 
meat of the sliips in diii|nary, he has been relieved 
by recent reguiatipns,., in consequence of the or- 
dinary being placed under the superintendence 
of coinioissioned officers of the navy. He has still, 
however, to take cure that tlie, iron ballast of ships 
laid up in ordinary be ready for sea service ; that 
the ships have on boord a proper quantity of sliingle 
ballast to keep them down to u proper ^pth in the 
water; that the ships be arranged at their moorings 
according to their respective draughts of water ; to 
see that when any^ip is put in .commission, the 
iron ballast be stowed according to the established 
plan; to see that the moorings are of a 'proper size; 
to lay them and the transporting buoys down, and 
to take care that they arc kept in a proper stat6 of 
repair; not to permit any merchant vessel to lie at 
them, or alongside of the ships in ordinary; that no 
strange boats loiter about the sliips, or wharfs, or 
jetty-heads. He is Ui attend the (locking, ground- 
ing, and graving all of his Majesty's ships, by day 
or night ; to take charge of them while transporting 
from and to tlndr moorings ; to give assistance to all 
ships in distress, within (he limits of the port and 
neighbourhood; to appoint craft for the conveyance 
of stores to or from his Majesty's ships, all the sail- 
ing and other craft beloiiging to the yards being un- 
der his direations; to survey all ships tendered to 
Government, in company with the master ship- 
wright and clerk of the survey ; he is to keep an ac- 
count oi' the entry and discharge of all sail makers, 

A^tl riggers labourers, employed in his de- 
partment Q||^he yard, whom he is to examine as to 
their qualifleations ; to visit frequently tlie ^sail-loil 
and rigging- house, and, in conjunction with the 
niaatcr, saii-master, and master- rigger, settle the 
work that is to be done on every succeeding day ^ 
he is carefully to inspect the qualities and dimen- 
sions of all stores with the storekeeper and the re- 
spective masters of the trades, rejecting all such as 
may not be agreeable to contract. He is to take care 
to provide rigging and stores in due time, for every 
ship that shali be ordered to be brought forward for 
commission ; he is to loin the clerk of the survey in 
warranting all stores demanded for a ship rcHtting ; 
to examine all the bof^swain's stores landed i'rom a 
dismantled ship ; and all sails, cables, cordage, and 
other old stoies, before they are delivered into the 
cliarge of the storekeeper; and, in company with 
the storekeeper, frequently to examine the state of 
the stores. These, and numerous other duties con- 
nected with the receipt and expenditure of stores, 
and the distribution of the labour of a very consider- 
able proportion of the strength of the )ard, fall to 
the lot of the master attendant, who is always se- 
lected from among the old and experienced masters 
in the navy. 

Master Sfupwright — lias the superintendence of' Master 
all ships ordered to be built, repaired, and refitted ; is 
ordered to be present at the launching, docking, and 
undocking, grounding, and graving of all ships ; the 
disposal of ail tlie shipwright^, caulkers, house-car- 
penters, joiners, 6ic. ashore 'and afloat, the examina- 
tion of them when enten^d on the yarcl ; has the 66I0 
^^ifccjtion of tlic boatswain of the yard, of the mas^ 
rmkers, boat-builders, capstan and top-makers, and 
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Do^Yan'f. generally such Qs are ^MriMfeyed on wood-work. 

carpenters of ships jPl^dinary are under his 
directions ; ali the timber tif ttig yard is at hia dis- 
posal ; and Che timbcr-niHster, who is mere inome- 
• diately charged with the management of the timber, 

as to its arrangement, conversion; drc. is to follow 
the direction of the master-shipwright. He keeps 
nn account of the expences of the repairs and rc- 
litment of ships, as well as of ships building, and as- 
sists in preparing tlie Parliamentary estimates for 
the extraordinaries of the navy in each year. He 
attends the surveys of ships coopng in from sea, and 
reports the nature of thetr defedts, and when a ship 
is brought forward for service from a state of ordina- 
ry, he estimates the expence and the time that may 
be reejuired to fit her for sea. From the master 
shipwrights are selected persons to fill the important 
situation of Surveyor of the Navy.” 
tierk of the Clcf^ of the Check — Is an officer of great Crust, 
Check. charged with many important duties. He keeps 

an accurate account of the entry and discharge of 
every man in the yard ; musters them either himself 
or by his clerks, every time they pass the gates, in- 
to or out of the yard, and cliccks those that may be 
absent ; keeps an account of the pay earned by 
every man; musters the ordinary once a month, and 
every ship in commission at the port at uncertain 
thnes ; also the crews of all tenders, store-ships, navy 
transports, and other hired vessels, and all ships be- 
longing to the public service, immediately on their 
arrival in port. He attends the receipt of all stores^ 
articles^ and materials of every kind delivered into 
the yard, and examines with the propeWiafiicers all 
works performed by contract ; takes an account of 
all stores received as a check upon the storekeeper ; 
of hemp^ tar, and other materials for the rope-yard, 
os a check on the clerk of the rope-yard; receives 
the money produced by the sales of old stores or 
chips, and pays the contingent expences of the yard ; 
attends all the payments of the yard and the ordi- 
nary > pays bounty and conduct money ; and at the 
enu of every quarter furnishes the Navy Board With 
complete copies of all his accounts. 

Store- Storekeeper^Tlua officer has the charge of all the 
keeper, storehouses in the yard, and stores of every descrip- 
tion, as well manufactured artioles as raw materials, 
with the exception of timber and hemp, which are in 
charge of the timber-^master and clerk of the rope- 
yard respectively, until manufactured, when they arc 
also delivered over to the storekeeper. Attended by the 
clerk of the check, the clerk of the survey, andtheother 
respective otiicers and masters of the trades, he care- 
fully inspects the qualities and dimensions of all ar- 
ticles received into the yard, add rejects all such as 
may not be agreeable to contract, or abates of the price 
or quantity according to any deficiency that may ap- 
pear; each specias is then entered rough book, 
and, when checked and examined, is brought into 
the ledger. He has the sole charge of all slops, 
beds, bedding, and marine clothing ; but he is not 
charged with old stores returned into the yard, such 
as sails, cables, copper, drc. until the master attend- 
ant, or master^shipwright, in tiieir respective depart- 
ments, have examined and charged him with them, 
by a note under their hands. Ar the end of eveiw 
quarter he transmits to the Navy Office all the rough 
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receipt books, vouchers of receipts, and issues, Witli Dock-Yartl^^. 
a correct abstract, and a quarterly balance of stores 
on hand. ^ 

'Fhc stores belonging to each ship at the port arc 
kept in their proper store-births, and marked with 
the ship’s name to wliich they belong ; and when u 
ship is to be brought forward for coinmissiun, hH her 
stores arc immediately placed in. the birth belonging 
to the ship. All stores are marked by the storekeeper 
with the broad arrow, the distinguishing mark of the 
king’s stores. Tin^ difficulty of examining the im- 
mense quantity of certain articles of stores, operated 
at one time against any examination w'hatever ; and 
it generally happened, on the appointment of a new 
storekeeper, that the quantities in store differed very 
materially with the balances in the ledger ; but, of 
late years, this evil has been remedied by obliging 
the storekeeper to compare the quantities on hand 
with the balance in his books, whenever any species 
of store shall be reduced so low as to admit of its 
being done without inconvenience to the public ser- 
vice. It is obvious that, although every practicable 
check has been adopted on the receipts and issues 
of the storeki'eptT, that this officer is charged witli 
ti high and responsible situation of trust. 

i'lerk nfthv i^nrvey , — The duties oi’this ancient Cleric of 
officer were probably at one time more important than 
they now are, though he is still charged with a great 
variety of business, connected chiefly with the store 
department, on whicli he is the main check, especially 
as far as regards the issues of stores to ships in commis- 
sion, and the returns when put out of commission. He 
keeps an account of the stores issued to each [lerson, 
and charges him with the same. He takes a montli* 
ly survey of the remains of stores issued for the an- 
nual service of the yard. He is to see that the 
quantity of stores issued to ships when put in com- 
mission or when refitting, is conformable with the 
establishment, and that each ship has neither more nor 
less than her exact proportion ; and he is to supply her 
commander with a complete survey-book, contain- 
ing the dimensions of her masts, and yards, and sails, 
size and length of rigging, blocks, &c and an account 
of all the stores committed to the charge of the boat- 
swain and carpenter, whose expence-books are ex- 
amined, together with the remains, on her return to 
port, by the clerk of the survey. On the deatli or 
removal of a storekeeper, the clerk of the survey, 
in conjunction with the newly appointed successor, 
and such others as may be appointed, is to take a 
complete survey of all the stores in the yard, in or- 
der that the new storekeeper may be regularly char- 
ged therewith, and become responsible i'or the same. 

These are the principal duties ; but there are many 
otliers which the clerk of the surve}* has to perform^ 
and which require his constant and unremitting at- 
tendance. 

Clerk of the Rope^yard has the charge of the rope- Clrrk r. tlic 
ry, and ail the store-houses belonging to it, and mus- 
ters all persons employed in the rope-yard every time 
they come in to work, i.nd in the evening when they 
leave work. He attends the receipt of all stores for 
his department, in which he "is checked by a clerk 
from the Clerk of the Check’s Office, and another 
from that of the Clerk of the Survey he attends 
all payments of the ropc-yard> and transmits quar- 
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Bock-Vartls. telly aceounti to the N«ry Report ciiky* TJrc bm estt^ato pf the {irobij^e expeoct Pock-Y«id5* 

of Ike Ojmmemnen for revising the Civil AJfain of oi' repajring^a aiiip ia hut a mere guesa, as the ex- 
ike I^avt/J taut of^ htfrr deieeli' are not known till every i>art has ® ^ 

T ii-incir Engineer Meaia«/r#.— This officer is ofwcent baeo examined. The usual mode was, to measure 

aiKr .Mc- appniTitmi^iU, and is borne oti the establishment of the works aa they proceededi by the quarter-men, Work. ^ 

cliania. Portsmouth Dock-yard only ; the wood and laetal checked by the foreman of the shipwrights,— ap- 

mills, and the block machitiery, being confined to that proved by the assistant, who superintended th^ re- 
yard; and they require a (Person of great skill and pair of the ship,— tent to the master shipwright, 

judgment, not only to keep them in order, but to who, with the prices annexed, CoRwarded H to tjte 

suggest improvtanonts, and to examine any new in- Navy Board. - 

volition in mechanics that naiiy^c proposed ibr his Tlie Cocnmissiaaers of Naval Inquiry 
Majesty's seiwice in any of the dock-yards. clearly expose the combination of self interest 

i iniixir. Timhrr-Master.^ This officer is also of recmt ap- which has been permitted to exist against tlie public, 
poUitmcnt. Formerly all timber received into the yard in all the persons who were conceriied in tiie ac- 
wus placed under the charge of the store-keeper, and counts of job-work, and the fictitious manner of mak- 
under the iiiniuigemeiit of the master shipwright and ing up those accounts.’' The quarter-men, for in- 
his assistants ; the one having no professional know- stmiGe, were paid wages according to the anmunt of 
ledge, and the other little or no responsibility while the earnings of the men under their own supprin- 
in its rough state. The difficulty of procuring a sup- tendance, and the accounts of those earnings were 
ply of certain descriptions of timber, and the ravages taken by Ihomselves. denerai Bentham has fur- 
co Miuitted by tlic dry-rot, have efiected a change in nishied an instance of the gross abuses which existed 
tliu charge and management of this important article under the old system of job-work. By Uw Fvgu- 
highly advantageous to the public service. The lations of the Navy Boat'd^ notlung loss than L.5, 2s. 
tiiniii r-master ih now the res[K>nsible person ; and, in was to be paid for the smallest repair of a 34 fae^> 
f^onsequence of which, more care and attention are launch. If the above sum should be found inado- 
he&tovvcd in the classing, stacking, and keeping an quote to the payments for the work done to a boat 
accurate account of the receipt and expenditure of of (his class, the repair was than tp be depooiinated 
limber, than at any former period. Though thirty a middlmg repair; in which case L« H, li« was the 
or torty thousand loads may be in a dock-yard at exact sum. Again, if this turn were insufficient, the 
one rime, every' single log or balk is marked, num- repair was to be denominated a large repairi and, 

Ik red, and assorted in so methodical a manner, that in this case, although the value of tlie workinansbip 
any individual piece can, at a moment's notice, be might have exceeded the sum of ii. ll» is. only by 
pointed out ; and where the master shipwright may a few shillings, the expence was to have appear^ in 
di'iiuind a piece of timber for some partfeimir pur- the accounts as doubled, and set down 2s„ 

poM , the stack is immediately pointed out where and nothing less was to he tiie exact sum paid for 
such piece in to be found. To preserve this ur- ihiB work." Nothing was more common io estiraat- 
rangeinent— to examine ail the timber as Mteomes ing a man’s wages, to find liim working tbrae or tour 
into the yard — to keep the aocouat of the receipts ti&s, and very ollen Uireo nights, in one day » (Ben- ^ 
and expenditure, with all the various duties attached tham's Services^ &c.) 

to this office, require a number of clerks, who are The whole ol‘ this system is now done away. Advantiigch 
constantly employed under the timber-master. The master measurer being a professioual gian/'i il‘|^ new 

\ftsior. Master- Afeasurer. — This officer likewise presides has under his directions a certain number of sub- ' 
over a department but recently created ; and, with measurers, soiecied from amei^ the shipwrights 
the Foremen, dub-measurer, Quarter-men, drc. forms oi the best characters for integrity and intelligenoe. 
a large addition to the number of salary-officers m These persons are to measure, daily, the work tliat 
the ciuck*>yard8 ; but the appointment was demned has be^ performed in the course ot that day by the 
necessary, in consequence of the new eyniem of several gangs of shipwrights, and value it according 
building and repairing ships, b} what is called Task to a table which, after long experience and accurate 
and Job ; the former being B[)plied to the building observation, has been constructed by the officers and 
of new ships, and the latter to the repairing of old assistants et'the yard» in sudi a manner that every 
ones ; both, in fact, mean, the paying for work by piece of work performed on a new ship, fi'om the 
the nit‘co, but estimated in a different way. Thu^j, keel upwards, and every bolt drawn or driven iq the 
for tiuiliiingvO ship of iOO guns, and 2l64 tons, by repair of an old one, 1ms its adequate value ; and, ki 
task, the sum to be allowed was calculated at 1^.661 5t order that task and job woi'k should not any lunger 
or at the rate of L. 3, l9, per ton ; while for a 74 be, wliat the CiMnniisaHincre of Naval Inquiry pr4^- 
guji-sliip of lfl20 tons, the uilowariee was to be nou need it to be, ^ tlie source of abuse and fraud," 

L. 4374 , being at the rate of L. 2, I4>9.per ton. But the cjuartermen do not;, as fonnerly, partake of the 
as it could not be expected chat the workmen would earrmigs of tbt gang which they suj^mtend, but are 
require no payment till this ship was completed, ur now sworn salary ^oers, whose interest it is, for 
that they should be paid before-hand, it was neces- *' their own character, and chance of advancement in 
sar} to ascertain the progress of the work, in order lllo service, to see that every pait of the work is per- 
to pay them a proportionate sum ; and, for this pnr- formed in a proper and workmanlike manner ; and 
po&e, measurers were appointed, who had no interest the consequence is, that no new work is now paid for 
in the work, to ascertain the value ol‘ the purl per- that is not actually performed ; and that eveiy part 
formed. Job-work was attended with greater the work is performed in tlic best possible man- 
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nock-Vards. ner, Dy ttese it appears that a sliipurright 

could earo generally about 6f« a-day in summer, and 
48. 6d. a-day in winter. Tlie system of measurers, 
Bub-measurers, quartermen, &c. being made salary 
officerB^ appears lo be attended with very consider- 
able Gxpence ; but the whole is a mere trifle, pro- 
vided it be the means of preventing fraud, and of se- 
curing good ships to the navy. (See Sn ir-lkiiLuiNG.) 
That it does both appears to be the opinion of the 
best informed oflicers of the dock-yards ; and the 
advantages which are so obviously to be derived 
from piecc-wuik, provided the workmen art proper- 
ly superintended, have induced the Navy Board to 
CKtend the task and job scheme not only to ail the 
artiHrcrs of the dock-yards, but also to the labour- 
ers, wliero it can be done, as is now ihe general 
piucLiee in almost all private manufactories. (Third 
llfpori of Commihsionerfi of Naval lievLion,) 

Master Master MaU-Maker ^fc.— These masters of the se- 

veral trades have the immediate superintendence of all 
icr. work done, and the persons employed in their re- 

spective de|)artments ; the masr-iTiiiker, boat-builder, 
joiner, houhe-corpentcr, bricklayer, smith, and painter, 
being under the direction of the muster shi])wright, and 
his assistants ; the sail-maker and rigger under the 
master attendant, and the ropemiaker under that of 
the clerk of the rope-yard, Lacli of these mas- 
ters have immediately under them a certain num- 
ber of foremen, who superintend tlie working men, 
and take a particular account of the earnings of 
each. Both masters and foremen are taken from 
among the most respectable and intelligent of the 
several trades, and ore a most useful body of men in 
the dock-yards. 

ilabin- Cabin-Keepers^^-The store-cabins in the dock- 

liecpers, an assortment of stores for the current 

service, and are placed under the charge of the mas- 
ter shipwright or the master- attendant, according to 
the nature of the stores which are placed in them. 
To each of these inferior store rooms is appointed u 
cabin-keeper, who is charged by the store-keeper 
with the quantities of the several articles delivered 
to liim, on account of which is entered in his supply- 
book ; and the articles delivered by him on a note 
from the superior otiicerb of the yard, are entered in 
his expeneC-book ; and once a-week these books are 
compared by the superior officer of the department 
under which the cabin is placed, to see that no waste 
or embezzlement may have taken place. The cabin- 
keeper being an officer of trust, is required to give 
bond, with a respectable security, in the sum of 
L.200, for the due find faithful execution of his of- 
fice. 

Surgeon Surgeon and As.mtant’^Hiaive the care of the men 

and Assist' belonging to the Ordinary in all cases of sickness or 
hurts ; but of the workmen in the dock-yards, in 
cases of wounds or hurts only. One rw other ore re- 
quired to attend constantly during ^thc working 
houre, and to muster such of his patients as are able 
to attetid every morning. The surgeon is to examine 
every artiHcer, apprentice, and workman, of eveiy 
description, previous to his entry on the yard, to ai- 
10 


ceilain his fitness as to bodily strength, and whctlierl^ock-Yaids. 
he may labour under any diseat'e or infirmity. He is 
strictly forbidden to have any piolessionul practice 
whatever but what may be required by his public 
duty, and his attendance on the iamilies of the ofli- 
cers resident in the dock-yard. 

Boatswiin — Has the superintendence, under the Uoatawai*. 
master sliipwright, and bis assistant, of all the scavel- 
men, labourers, and teams of horses ; of the unload- 
ing and landing of all timber and other stores ; of all 
the cranes, crane-i^es, slings, &c. and of the firo- 
engines ; and he keeps a daily account of the em- 
ployment of tlie bcavelmen, labourers, and teams, a 
copy of which is delivered at the end of every week 
to the muster bhipwnght. 

Warden of the Has tlie superintendence of 

all wardens employed in the yard, and has charge of 
the gate, through which he is not to permit any bt ran- 
ger, improper person, or foreigner, to pass. He is 
to see that nothing is cuiried out of the yard impro- 
perly, and to cause the bcH to be rung at the j>r()per 
hour, for the workmen to enter, according to ihe 
season of the year, 

rile principal officers at eacli of the victiuilllng 
establishments at home are, I. The tigent vu iiuil- 
ler. ^2. 'flic clerk of the check. :i. The siorc-kccp- Ung-^anl. 
er. Alter these come, 1. The master cooper. 2. 'Mie 
muster brewer. 3. The master butcher, 4. 'flic 
master baker, 5. The miller; and 6. I'he 8U|)t'rin- 
tendeut of the wharf. The agent has L. GOO a year ; 
the rest from L. 400 to L.20() a-year, and the num- 
ber of all the salary officers, including the clerks, 
may amount to about 40 at each of the four victual- 
ling establishments at home. 

All tlie officers, clerks, artificers, and labourers of 
the civil establishments of the navy, are entitled to 
a peilljpn on their retirement on account of old age 
or inffimities, proportioned to the length ol their 
services, provided each service shall have exceeded 
ten years. 

The total annual expence of all the branches of 
the civil establishments of the navy in the year 1817 
stood as under ; 


Adniiralty.Qfficc, with all contingeiiciei, 
Navy pay-office, do 

Navy-offlcc, do 


:-yard, 

do 

L. 27,582 

0 

do 

do 

32,440 

12 

do 

do 

36,883 

10 

do 

do 

26,659 

6 

do 

do 

69,960 

5 

do 

do 

45,29.9 

13 

do 

do 

9,687 

13 

» 

do 

42,599 

18 

Kcc, 

do 

45,541 

13 

ids. 

do 

54,740 

7 


IVoolwich 

[Chatham 

Sheerness 

Portsmouth 

Plymouth 

ihitports 

foreign yards, 


!uperannusti»n& of the oflicers, secretsriee, 
clerks, ixtiffcers, and labourers retired froip 
all the esUbliehments of tlie civil eon^ern 
the naw. 




53,703 16 7 
43,241 15 4 
77,504 18 6 


381,408 19 4 


85,^ 1 


Total annuslexpenee, L. 641,784 11 6 


(Estimates of the Navy for 1817.^ 



D 0 L 

Dollond. DOLLOND (John), a praetical and theoretical 
optician of the highest celebrity ; the discoverer of 
the laws of dispersion of light, and inventor of the 
achromatic telescope ; descended from a family of 
French refugees, was born in London 10th June 

1706 . 

His first destination was the manufacture that af- 
forded employment to the greater part of th? French 
colony established in Spitalfields ; and he passed 
some of his earlier years in the mechanical labour of 
a silk weaver. He was, however, always attached 
to the mathematics and to natural philosophy ; and 
be even extended his studies to the outlines of ana- 
tomy and of scholastic divinity : and in the pursuit of 
these objects ho found himself obliged to acquire a 
competent knowledge of the Latin and Greek lan- 
guages : a task which was much facilitated to him 

the possession of a memory no less retentive, 
than his observation was accurate, and his reason, 
ing correct. iJe married early ; and he continued 
in his first occupation till he liad established his 
eldest son, Peter Dollond, who inherited his own 
tastes, us an optical instrument maker; and the suc- 
cess of the undertaking was such, as to induce him, 
in 17Ji2, to leave his own business, and to enter in- 
to partnership with his son in Vine Court. 

These arrangements having taken place, it W|is 
not long betore Mr Dollond communicated to the 
Royal Society some of the results of the application 
oi' his inventive powers to his new pursuits : and Mr 
Short, who then enjoyed the highest reputation as an 
cptieian. paid him the compliment of bringing them 
foi\«urd to the Society under the auspices of his 
name. 

1. A Letter to Mr James Shorty Concern* 

iiitr an Improvement of Refracting Telescopes, Phil, 
2') (ins. IT.'iJC p. 103. 'fhe author here describes a 
telescope witii six glasses, as calculated for correct- 
ing, either wholly or in great measure, the errors 
of refraction arising from the dispeision of the dif- 
ferent colours, as well as from the spherical form of 
the surfaces of the eye-glasses : appealing to the su- 
pcrioriiy of the telescopes, which he had thus con- 
structed, above those which had before been in use : 
but he reserves a more ample detail of the theory for 
a future occasion ; which, however, does not appear 
to have presented itself, the improvement having 
been superseded by others incomparably more im- 
portant. 

2 A Letter to James Short, A.M F.R.S,,i^n- 
cerning a mistake in Mr Euler s Theorem fo^or- 
rectrng the Aberration in the Object Glasses of Ree- 
J'racting lelescopes; read '2Sd November 1752;, to- 
gether with an introductory letter of Mr Short, in 
which Euler's calculations are somewhat too cate- 
gorically condemned, and with Euler’s answers to 
Short and Dollond. Phil. Trans. 1753. p 287- It 
is remarkable, with what profound respect the ex- 
periments of Newton are treated in Mr Dollond’s 
letter : “ It is somewhat strange,” he says, “ that 
an}^ body now-a-days should attempt to do that 
which so iMg ago has been demonstrated impossi- 
ble hut although *the investigation of truth was 
perhaps in this instance retarded, yet its ultimate 
discovery was not prevented by a just deference to 
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a high authority. Euler was, howev^j certainly Ddloni 
right in considering the Jaw which he had assumed 
as sufficiently compatible with the results of New- 
ton's experiments ; although he was jnuch mistaken 
in his conjectures respecting the achromatic proper- 
ties of the eye. 

3. A Description qf a Contrivance for Measuring 
Small Angles. Phil. Trans. 1753. p. 178. This 
apparatus consists of a divided object-glass, with a 
scale for determining the distance of the images, by 
measuring the linear displacement of the two por- 
tions of the glass ; which subtends the same angle 
from the focus of parallel rays, os the actual distance 
of the images does from the object-glass. The ap- 
paratus is recommended as particularly calculated to 
be applied to a reflecting telescope, and was after- 
wards adapted by Mr PetcM* Dollond to the improv- 
ed achromatic telescopes. Mr Savory and Mr 
Bouguer had before used two separate lenses in a 
manner nearly similar ; but the employment of a 
single glass divided affords a much more convenient 
arrangement. 

4. An Explanation of an Instrument for Measur- 
ing Small Angles. Phil. Trans. 1754. p. 551. This 
paper contains a more detailed theory of tlie divided 
object-glass micrometer, and a testimony of its utility 
from Mr Short, founded on actual experiments. 

5. An Account of some Experiments concernhig the 
Different Refrangibility of Light. Phil. Trans. 1758- 
p. 733 . We have here the important results of a 
series of accurate experiments, by which the author 
had undertaken to investigate the foundations of the 
Newtonian theory of refraction ; though be began 
them without any hope of a success so brilliant as 
that which ultimately crowned his labours. 

It was in the beginniHg of 1757 that Mr Dollond 
made the decisive experiment of putting a common 
prism of glass into a prismatic vessel of water, and 
varying the angle of the vessel till the mean refrac- 
tion of the glass was compensated ; when he found 
that the colours were by no means destroyed, as 
they were supposed to have been in a similar expe- 
riment related by Newton ; for the remaining dis- 
persion was nearly as great as that of a prism of glass 
of h.df the refracting angle. Mr Dollond then em- 
ployed a thinner wedge of glass, and found tliat the 
image was colourless wlien the refraction of the wa- 
ter was about one-fourth greater than that of the 
glass. He next artempted to make compound ob- 
ject-glasses by inclosing whaler between two lenses; 
but in this arrangement he found great inconveni- 
ence from ihe spherical aberration. So that he was 
oDliged to try the elfects of dilferenl kinds oi‘ glass, 
find he fortunately discovered that the refractions of 
flint and crown glass were extremely convenient for 
his purpose, the image afforded by them being 
colourless, when tJie angles were to each other near- 
ly as 2 to 3 ; and hence he inferred that a convex 
lens of crown elass, and a convex one of flint, would 
produce a cofourJess image wiieii their focal dis- 
tances were in the same proportion. The spherical 
aberration, where the curvature was so considerable, 
still produced some inconvenience ; but having four 
surfaces capable of variation, he was enabled to m;ike 
{the aberrations of the two lenses equal \ and since 
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they were Irf^Op^KHihe directions, they thoa correct- 
ed each other;* AM these arrangements required 
great accuracy of execution for their complete suc- 
cess ; but, in the hands of the inventor, they produ- 
ced the most admirable instrunicnts ; and be was 
singularly fortunate in obtaining a quantity of glass 
of more unil'orfti dentity than has been since manu- 
factured on so large a licaie. Me idtervvards made 
some small Galilean telescopes with triple object- 
glasses, and Mr Peter Dollond applied this construe^ 
lion to the longer telescopes, with cooipound eye 
pieces, the alteration rendering the spheilcal oberra 
tioH still more manageable. 

The merrts ot Mr Dollond’s inventions were 
promptly acknowledged on the part of the ROyal 
Socfoty, by the adjudication of the Copleian medal 
for the year. In 176'1, he was appointed Opfician to 
the King, and was elected a Fellow of tho Royal 
Hociofy; 0 distinction which is often obtained on 
easy ter^ns, by those whose situation in life exempts 
them from the suspicihri of seeking it for hny pur- 
pose dtigrading to science ; but whicii is generally 
an object of considerable ambition to persons of me- 
chanical or commercial Occupations. 

A considerable share of the cretlit due to Mr 
Dollond's discoveries has bi'cn very erroneously at- 
tributed, by some late historians and biographers on 
the continent, to Leonard Euler, a mathematician 
who« most assuredly, has little need of the appropri- 
ation of the mcfTits of others to establish Ins cluitu 
to immortality. But in fact the only idea of Euler, 
that could be said to have furnished any hint to Mr 
DotJond, has been shown by the calculations of Dr 
Maskelyne, and by the experiments of Dr Thomas 
Young, and Dr Wollaston, to have been completely 
erroneous ; nor did Eifler oven admit tbe aeciirncy 
of Mr Dollond*li conclusions, after his discovery was 
made, without considerable hesitation and scepti- 
eiswit Mr Klingeiisiierna had simply cxjircssed n 
doubt with respect to the result of Newton^s experi- 
menu, though he by no means suspected the extent 
of tbe error. Mr Peter Dollond has sufficiently vin- 
dicated his father’s claim to complete originnliry, in 
a paper read to the Royal Society in 1789; he has 
also suggested on explanation • f the origin of New - 
^ ton’s mistake, by stating that there exists a kind of 
^'Venetian glass, of which the dispersive power little 
exceeds that of water, while its specific gravity near- 
ly approaches to which is assigned by Newton 
to glass in general ; and it certainly mimmtis more pro- 
liable that same such circumstance as this was the 
cause of the error, than that Newton should, as 
some have suspected, have mixed acetate of lead 
with the water wlii^'h he used, for an experiment 
which was so much more Mhdy to he sntittactory 
without it. 

Mr Dcrllond's appearance was so«|fWhat stetn, 
and trrs ia^uage was impressive, but his manners 
were Cheerful and affable. He was in the habit of 
attending regularly, with hi^ family, the service of 
th^ French ProtesSant church. He constantly sought 
Ills chief amusement in objects connected with the 
study of those scieitees which he had so much rem- 
tribntt'd to improve. Perhaps, indeed, he pursued 
tliciii with on applietttibn somewhat too intense ; for 
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OB the tIOlh of November, as he Was reading a new Hoiionel 
work of (Tlairaut on the theory of the moon, which 
liad occupied his whole attention for several hours, 
lie had an attack of apoplexy, which shortly became 
fatal* He loft two sons and tliree daughters. His 
sons succeeded to his business; and the younger 
dying a few years at>er. his place was filled by a 
nephew,* who ammed the family name, and who 
still conducts the establiahcnem with undiminished 
respectability and sbceess. (Kolly’s Lif^. of Jdhn 
DMondy mih an n/ all inc Papers referred 

tUi Sd edit. 4to. Land. 1808.) ( a .' m .) 

DOLOMIEU (Drodatus Guy SfT.rAXus Tan- 
CRRD D£ GaaTet db), a distinguished mineralogist 
and geologist ; son of Francis de Graret de Dolo- 
miea, ami Frances de Berenger, was born the f24th 
of June 1750, in the province of Dauphrn6. 

He Was admitted ft member of the order of Malta 
during his earliest infancy, ns if he had been devot- 
ed from his cradle to glory and to misfortune. At 
eighteen he embarked in one of the galleys belong- 
ing to the order, and soon after unhappily found 
himself umler the necessity of fighfing a dui l. in 
which his adversary fell. 'I'he laws condemned him 
to die ; but he received a pardon from the gtand- 
mast(‘r : it w^as, however, necessary that it should be 
approved by the Pope, who for a Jong time refused 
to confirm It, notwithstanding the solicitations of 
several European powers in behalf of the offender ; 
until his consent was at last obtained by the cardinal 
Torregiani. Dolomieu, in the mean time, was close- 
ly imprisoned in the island for nine months, and !hi.s 
period ot solitude seems to have contribuled materi- 
ally to increase the seriousness of his character, anti 
to confirm him in a contemplative turn of mind. 

At the age of tweniy-two he went to Metz, as an 
officer in the regiment of carabiniers, in wliieh he 
had held a commissiort for seven years ; and he dis- 
played great courage and personal activity on oc- 
casion ot' an accidental conflagration, which occur- 
red soon after. His leisure hours were employ eel in 
the stndy of chemistry and natural history, with the 
assistance of Mt Thinon, an apothecary residing in 
thi.s city. He also l>ecame intimate aln»ut tho same 
lime with Do la Roehofoucault, with whom lie main- 
tained an unshaken I’nendship ever after. 

1. He commenced hi*- literary career with an 1 tafia?? 
translation oj Bergman’s Work on Volcanic Substances^ 
to which he added some notes, and some ohser- 

on the classifivnHon of those substances. 

2. He also furnished some notes to a translation 
oftCronstedt’.H Mineralogy. 

3. In 177.5 he published Researches on the Weight 
of Bodies at different distances from the earth’s 
centre ; and upon the recommendattem of La Uoche- 
foucault, was made a coifespimdent of ihc Academy 
of Sciences at Paris. This compliment seems to 
have contributed to his deteritdoatioti to relin- 
quish his prospects of success in the army, and to 
devote himself exclusively to science. Having re- 
signed Iiis commission, he confmenced his geologi- 
cS labours with a tour in Sicily, Italy, an# Switzer- 
land. 

4. This expedition affbrded hrni the materials for 

hia V oyagt tux IhstLcLipaHi fait which he 
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iToiomicn. publiJslicd in 1785, with Rom© other tracts. He 
(leRcribes a singular kind oF volcano at Mucaluba in 
Sicily, formed by eir bubbling up from the crater, 
and causing its contents to overflow. The Essay on 
the Climate of Malta is rendered inconclusive, by 
tlic imperfection of the eudiometrical apparatus^ that 
was then commonly employed, 

5. He spent a part of the saine year in examining 
the effects of the earthquake in Calabria, which are 
described in his Memoire sur Iti trtmblemens de ierre 
dr la Calabrie, 8vo. Home, 1 784. Among other ob- 
servations Ire notices the siiigular fact, that all those 
parts of Calabria, to which the earthquake extended, 
arc of u calcareous nature, without any traces of 
volcanic substances. 


b. He published in the Journal de Physique^ Vol. 
XXV. p. 191, a paper on the extinct volcanos of the 
Val di Noto in Sicilj^ 

7. His Mvmoire .\urles JIrs Ponvrs, 8. 1788, con- 
tains also a catalogue of the procltictions of Mount 
I'itna, and an account of the eruption of 1787* 

At the beginning of the revolution. l)olotrii(Mi ern- 
barKed, together with his friend LaKocht fouciiu^t, in 
I hat which appeared ro be rhe cause of liberty. He 
was in Paris on the 1 Mfi ol July, but he did not ac- 
cept of any ofHi*e under tlie newb mtniified govern- 
ment. La llochcfoncault soon fell a victim to the 
horrors of the times. Dniomieu was present in his 
last moments, and received the aftectioiuiie messages 
which he sent to his mother and his wife, who were 
more distant witnesses of the dreadful scene. 

S. No iong|l||kopjng for any benefit to his coun- 
try from the fllHcal events of the day, he appears 
to have resuttica his gelogical studios in other parts 
of Europe. In a [jciter on the w/goi of basalt^ dat- 
ed Koine, 1790 , Journ. Phys, Vol. XXXVll.'p, 19S, 
he considers some stones of this description, for in- 
stance, the black trupps of Saxony, as the produc- 
tions of water ; and others, particularly the varie- 
ties found m the south of Europe, as of volcanic 


origin. 

f). He writes, in 179L ft Letter from Malia^ de- 
scribing a species ot limestone, found in the Tyrol, 
hard enough to become phosphorescent upon colli- 
sion, and not eftcrvcscing with acids until powdered, 
f t was afterwards called the Dolomite. Journ * Phys, 
Voi. XXXIX. p.3. 

10. In a paper Directions for Naturalists, he 
gives some useful advice to the circumnavigators 
ahunt to sail to the South Seas, Journ. Phys. Vol. 
XXXIX. p. 310. 

11. A suries of his essays Ow Compound Stones 
and Hocks appeared from time to time in the Journal 
dc Physique, Vol. XXXIX. p. 374; Vol. XL. p, 41, 
‘J03, 37‘J. In these he insists on the necessity of 
supposing that the ocean must have acted with great 
violence, in reducing the continents into their pre- 
I'Cnt .state ; neither the slow subsidence of a general 
deluge, nor the continued action nl ordinary rivers, 
being sufficient to explain the phenomena; and he 
remarks, that a violent agitation, .such as must ne- 
cessarily be supposed to have taken place, would na- 
tur.iUy cause several alternations in the state of the 
waters like immense waves or tides, which must 
have contributed to tlie' modifications imp^e^Red on 
the earth s form* Indeed, the facts which suppor 


tills opinibn appear to be so obvious and so nume> Dolomieii* 
rous, that it is difficult to understand how the oppo 
site hypothesis could ever have become popular. 

1^. in the same volume tliere is a ^hort paper On 
Petroleum found in Rock-Crystal , and on some ela- 
stic fluids obtained from it, p. .SI 8. 

13. The progress of hrs memoirs was now inter- 
rupted hy the proscription, in which many of the 
best nnd wisest of his countrymen were indiscrimi- 
nately involved. His duty and his iiidination,’'' 
he says, in a Note without a (late, required the de- 
votion oi his time and his arm *0 the dt fence of his 
king and he was obliged to submit to a teiuporary 
dereliction of his pursuits of science P. 481. 

14. But the cause was hopeless ; and jl was im- 
possible for him to render it any e^se^tiaI service. 

He soon remnned his pen, anti took occasion to ex- 
press, with great s|>int and energy, his fiolirical feel- 
ings, in his Alemoit on ike Physical Const itulion of' 

« . Journ. Phys Vol. XLll. p. 41, 108, 194. 

jypt, he observes, there are many calcareous 
rocks and sands, wbicli cannot have been brought 
down by the Nile ; but there iS also much of the soil 
which has the appearance of having 4)een derived 
from the mud, with an admixture of sand only. The 
same cauvse. he thinks, may possibly have raised the 
bed of the river, so that the relative height of the 
inundations may have been little altered. He con- 
ceives that the Delta has increased even in modern 
times, though lar less rapidly than it appears to have 
done formerly ; for he is disposed to admit the cre- 
dibility ol' the Homeric account of the distance of 
the Pharos from tlic continent, although he attempts 
to explain a part of the supposed change, by the fil- 
ling up of the lake Mareotis only ; and, on the w hole*, 
he imagines that about JOOO square leagues of the 
surface of Egypt have been gamed from the sea. He 
has not, however, thouglit it necessary to discuss the 
arguments, which Bruce and others have brought 
against the established opinion, and against the facts 
asserted by Herodotus in its support ; although some 
of the best informed of modern travellers have allow- 
ed the accuracy of Bruce’s statements relating lo this 
subject. , 

J 5. In a short paper On the figured Stones cf 
Florence, Mr Dolomieii attributes the appearuiu c of 
the arborescent and architectural figures, whici'. ehtb- 
racterize them, to the process of slow decomposition 
nnd oxydation, gradually producing the stains in the 
extremely minute fissmos, which favour these chan- 
ges. Journ. Vhijs. Voi. XLIII. p. 28.*i 

16. Upon ihu establishment oi‘ the school of Minos, 
in 1795, be accepted the situations of Profei-sor of 
(leology and Inspector of Mines. Me was also made 
one of the original members of the National Insti- 
tute of Sciences and Arts, then organized by a law 
of the existing government. Prom this time he ap- 
pears to have redoubled the energy with which he 
had before laboured in the pursuit of natural know- 
ledge, and he publislied a great mimber of memoirs 
in the course of a very few 3 cars. One of the first 
of these con.sisted of ukservations on a pretended Coal 
Mine, called the Disiife. Journal dcs Mines, Year 
111. N. ix. p. 4.7. 

17- His Methodical Distribution 0 / yofcanic Sub^ 
stances appeared in the new Journal de Phyekfue^ 
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Dolowieii. Vol. (T.) XMIi. p. 102, IT^s 241, 406; Vol. (II.) 
XLIV. p. 81, Of the five classes, which lie had be- 
fore proposed In his notes on Bergman, the first com- 
prehends substances actually produced by volcanos; 
the second, substances thrown out by them unalter- 
ed ; the third, bodies altered by the volcanic vapours; 
Uie fourth, bodies altered in the moist way ; and the 
last, substances illustrative of the history of volcanos 
only. The subsequent papers are partly continua- 
tions of the Memoirs on Compound Rocks ; and they 
also relate particularly to the nature of lavas, some 
of which are shown to be formed from argillaceo-fer- 
rugincous stones. The heat of lavas has been pretty 
accurately entertained, in some cases, by the fusion 
of silver coins exposed to it, while those of copper 
remained entire ; there is, however, an account of a 
stream of lava over which some nuns are stated to 
have walked while it was yet fluid ; and this circum- 
stance Mr Dolomieu attributes to a mixture of sul- 
phur, which remained melted at a temperature com- 
paratively low. Some objections to this opinion 
have, however, been advanced by Mr Sage. Joum. 
Pkifi* Vol. XLV. p. 281. An Explanation of the 
New Method ndopted in the Descri^ion of MineraU, 
was also published in the Magazin Encyclopidique^ 
Vol. 1. p. S5. 

18. Among the shorter essays of Mr Dolomieu, 
we find a Description of the Beryl. Journ. des Mines^ 
year IV. Ventose, p. 11. — 19 . Description of the 
Mine of Manganese at Romaneche. Germinal, p. 27* 
~20. Letter on the Heat of Lavas. Messidor, p. 53. 
—21. On Quartzose Concrctio7is, p. 56.— 22. On An^ 
dent Lithology* Mag. Enc* I. p. 437—- 23. Descrip^ 
tion of the Emerald, II- p. 17. 145. — .24. A Letter 
from Berlin on the Magnetic Serpentine, II. Vol. VI. 
p, 7._g5. Off the Leucite, or White Garnet. Journ. 
des Mines, year V. p. 177—26. On the Necessity 
of Chemical Knowledge to a Mineralogist ; and on 
the term Chrysolith, p. 365. 

27 . An Introductory Discourse on the Study of 
Geology appears in the Journal de Physique, Vol. 
XLV. p. 256. It was preliminary to a course of 
lectures on the natural position of minerals ; and it 
contains gqpd and detailed directions for the use of 
students, with some eloquent advice on the benefits 
of travelling, and on the merits of temperance and 
simplicity of manners. 

28. In the next volume, p. 203, our author an- 
nounces the Discovery of the Crystallized Sulphate 
of Stroniia in Sicily. It had before been found un- 
crystallized in France 

29- On Colour os a Characteristic of Stones. Jonm. 
Phys, Vol, (111.) XLVI. p. 302. This essay con- 
tains some objections to Werner's hubit of relying 
too implicitly on colour ; and the white tourmaline 
of St Gothard is adduced as anJnstance of the tri- 
umph lit' form over complexion : a Ipst tribute of 
commendation is also paid to the merits of Hauy. 

30. A paper On the Pyroxene, or Volcanic s^drly 
is chiefly destined to sup))art the opinion that such 
cry'stals have been formed previously to the exist- 
ence of tlie volcano, by the observation of a speci- 
men found adhering to a rock w^hich had never un- 
dergone the efi'ect of fire. Jontn. Phys, Vol. XLVI. 
p. 306. 

31. A Memoir read to the Institute contains the 
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report of Mr Dolomieu’s niincralogical tours, made Dolomieu. 
in the years 1797 and J7g8. Journ. Phys. Vol, 

XLVI. p.40l. Journ, dea Mines, year VI. p. 385. 

He visited the south of France, the Alps, and the 
neighbouring lakes and mountains, almost always on 
foot, and with his hammer in his hand, accompanied 
by Hrochart, Cordier, Bonniers, and his brother-in- 
law, the Marquis de Dr6c. From his observations in 
Auvergne, in particular, he concludes that the foun- 
dation or origin of the volcanoes there is certainly 
below the granite rocks, which therefore cannot, 
properly speaking, be called primitive ; and he pro- 
ceeds to a much bolder and Jess admissible conjec- 
ture, that the central parts of the globe are at pre- 
sent in a state approaching to fluidity, which he at- 
tempts to support by the ready transmission of the 
shocks of earthquakes to distant places ; and he even 
quotes the authoriiy o( Lagrange as having been dis- 
posed to encourage the opinion. Volcanos, in gene- 
ral, he divides into ancient and modern, us separated 
by the intervention of the changes which liave re- 
duced the continents to their present form. With 
respect to the h<^at of the lava, he observes, that it 
has not been sufficient to expel the carbonic acid 
from the limestone which has been expo.sed to it. 

He also remarks, that, where basalt in fusion lias been 
suddenly cooled by water, the contraction has caused 
it to divide into columns, which are not crystalline, 
because their angles are irregular, and which arc 
stnaiicr and more uniform in proportion as the water 
is deeper. He contrasts the horizontal strata of 
France with the vertical tables of tha||yp 5 ; and par- 
ticularly describes the accretion oflptontle of cal- 
careous substances, two miles in height, wiiieli has 
attached itself to the north-east faces of tlie Alps, 
subsequently to their first formation as mountains. 

From this expedition he brought home an imiiK'n.se 
collection of rocks and stones, principally valuable 
for iheir arrangement with a view to tlie illustrulioR 
of his particular doctrines in geology ; which, with 
the rest of t^is cabinet, have since ibrined a part of 
the superb museum of Mr de Dree. 

32. He published, about the same time, a paper 
On the Mountains (f the Vosges. Journ. des Mines, 
year Vi. p. 315. 

33. Extract of a Report on the Mines of the de- 
partment of the Lnzere, p. 577- 

34. The only communication of Mr Dolomieu, 
printed in the Memoirs of the Institute, is rather on 
a mechanical than a miiicralogicul subject, contain- 
ing an Account of the Art oj Making Gun Flints. 

M. Math. Vol. HI. p, 348. Nicholson’s Journal, 8. 

Vol. 1. p. 88. 

He w as engaged, after his return from Swisserland, 
in some mineralogical contributions to the Fncyclo- 
pHie Methodique ; when he was invited to take a 
part in the scientific arrungt^ments of the expedition 
to Egypt. He did not, however, strictly confine 
hiiTibelt' to this de)>artment ; but was suceebStuJIy em- 
ployed as a negneiutor for the surrendt-r of Malta, 
in Egypt he visited the pyramids, and examined some 
of the mountains w hicli form the limits of the coun- 
try ; but his health soon compelled him to return to 
Europe. In this vuyugt' the vessel on board of which 
he had embarked was nearly overwhelmed by a tem- 
pest^ and appears to have been only saved by the 
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DoJoinieu. temporary expedient of throwing overboard pounded 
biscuit mixed with straw, which entered the leaks 
with the water, and aiturded a partial remedy, which 
was repeated from time to time, until the vessel, at 
the last extremity, was driven into a port in the Gulf 
of 'i'urenlum. Tile counter-revolution of Calabria 
had occurred but a few days before ; and Dolomieu, 
with his coiDpanian Cordier, and many others of his 
couiuryincn, were thrown into prison ; and they even 
owed their lives to the great exertions of an indivi- 
dual among the insurgents in their favour. They 
were afterwards removed to Sicily, but with the loss 
•of their collections and their manuscripts; and Do- 
lomicu, being denounced, as a member of the order 
of Malta, for high treason, was separated from liis 
countrymen, and closely confined in a dungeon. So- 
licitations Were addressed to the King of Naples, on 
his behalf, by the National Institute, by the French 
governiiient, by the King of Spain, and in the name 
of the Uoyal Society of London, although its illus- 
trious President was certainly not “ at the time in 
Sicily,’* as the Aoitvcau Dictionnaitc IJistorif/uc af- 
firms ; but the captive derived esseiitial assihtance 
iVoni llie good ofiices of an Fnghsh gentleman at 
Messiiiii, and some Danes uccoinniodated him in his 
pecuniary arrangLinentf. While still a prisoner, he 
was appointed successor to Daubenton, at the Mu- 
seum of Natural History ; and the very circumstance 
of his captivity seemed to give lilm an advantage 
over his competitor. In tile treaty made by the 
iTonch with the King of Naples, alter the battle of 
Mai'i ngo. it was expressly stipulated, that Dolomieu 
mhonld lie set at liberty. 

Upon hi8 return to Paris, he was made a mem- 
lier of the Conservative Senate, and he delivered, 
soon alter, a course of lectures on the philosophy of 
mineralogy, lie had written part of an essay on this 
.subject during his imprisonment in Sicily, with a 
bone for a pent, and a mixture of soot and water in- 
stead of ink, on the margins of such books os were 
allowed him ; and his last publication was Sur la 
Philosophic Mincrnlo^rtquc^ et sur I'espece Mineralo- 
gique. Pans, 1801. His classification jdt^pended on 
considering the species as determined by the inte- 
grant molecule, and on arranging the different ex- 
ternal forms as varieties, whether regular^ as modifi- 
cations, or irregular, as imperfections ; besides the 
variations of colour and appearance, and the more 
essential affections of the consistence of the substance, 
which may be called contaminations ; but the whole 
essay may be considered as rather of a logical than 
of a physical nature. 

After the delivery of his lectures, lie set out upon 
a new expedition to his favourite mountains, in com- 
pany with Mr Neergard and Mr d'Eymar, who pub- 
lished an account of the journey. S. Par. 1802. He 
meditated a tour into Germany and to the North of 
Europe, but 'his return to Paris was interrupted by 
indisposition, when he had arrived, by way of Lyons 
at Chateauneuf, where he met his sister and his bro- 
ther-in-law ; and this Journey was his ^ast. 

The nicrits of Dolomieu consisted as mudi in his 
persoiidl character, 'as in his scientific attainments. 
His conversation was modest, though his courage 
was heroic ; bis manners were simple though refined ; 
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and though hiA talents were considerable, they seem Dolomieu 
to have been <«urpas&ed by his industry. It lias been .. ^ . 

remarked, that lie nUen undertook more tliuii he 
had any reasonable prospect of completing ; but, in 
the meantime, he was perhaps us happy in the ])ur<. 
suit, as he would have been in the attainment of hii>' 
object. lie died, universally regretted, at Dree, near 
Mu 9 on, the 27th of NovtMiiber 1801, in the midst of 
liis affectionate family, who iiad been the partakers 
in his pursuits, and the consolations of his misfor- 
tunes. 

Lacepide Notice IJislorique sur Ic vie et les ou^ 
vrages de Dolomieu. Mevi. Math, Inst. Vol. Vll, 

1806, p. 117. Chalmers s Biographical Dictionary^ 

Vol. XL 8vo. London, 1818. (e. x.) 

DOMINGO, 8t. Some account will he found 
of this large and fertile island in the Encyclopcedia, 
under the article liispaNioLA, and we shall now 
add such farther information respecting its climate, 
natural productions, and recent history, us is con- 
tained in later publications on the subject. 

This island is, as described in the Encydopcedia^ 
the largest ol' the Antilles, or Carrihee Islands, ex- 
tending from 17^ to 20 north Jutitude, and from 
()7^ 85 to 74° 15 west longitude. It was called Haiti ^ 
or the Highland country, by the natives, from the 
mountains with which it abounded, more especially 
in the northern part. When it was first discovered 
by Columbus, it received the name of Isabella, in 
honour of the Queen of Spain, but its most common 
appellation is St Domingo, from its chief city. The 
country was formerly divided between the Spaniards, 
who w^ere the original occupiers, and the French. 

These last, however, having been expelled by the 
black population, the division of the island which 
they formerly occupied is now known under the 
name of the kingdom of Hayti. The line of demar- 
cation which separates those two divisions com- 
mences 1)11 the south side from the river Federnales, 
or Flint river, and extends in a waving direction to 
the river Massacre on the north side. The country 
to the west of this line belohged to the French part, 
while that on the east side formed the Spanish part 
of the island. By far the greatest j|||||pn of the 
country was -in tliQii^ossession of the SpHfrdji ; their 
division being reckoned to be 220 mues in length 
by 120 in breadth, of which, though a considerable 
part consists of mountains, these are said to be little 
inferior in fertility to the champaign country, and to 
be equally capable of cultivation. The Hayti division 
is of an cxtremtly irregular figure. The land is 
deeply penetrated by the Gulf of Gonave, and is in 
some parts 170 miles in length, while, in others, 
it is not 80. It is nearly of the same breadth as the 
Spanish division. 

Great part of the coast of this island is rocky and General De- 
dangerous, affording but ^ imperfect shelter to ves- Bcription ut 
sels overtaken by storms. Many of the shaping 
places on the southern shore are nothing more than 
open bays, which lie exposed to the storms and hur- 
ricanes of the autumnal months. The harbour of St 
Domingo, formerly thought so commodious and se- 
cure, has become too shallow to admit vessels of 
large burden. There are, however, besides roods 
and several small harbours, the bays of Neyba an^ 
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Acoa on thb ooait. Into tbo first Sows the river 
Neyba, which receives vessels of thirty tons burden ; 
its stream, before entering ocean, divides iuelf 
into various channels, v^ch, annually changing, 
confound the pilot, and render the navigatidu 
difficult. Those, if they were collated into one. 
would afford a deeper and safer channel. Ocoa 
Bay is a large convenient watering-place, with seve- 
ral small rivers felling into it. I^c entrance is two 
leagues across, and it gradually widens to near six. 
On the east side of this hay is the Mafc- and capa- 
cious port of Caldera. On the south-east coast is the 
great Bay of Samana, which, in point of aiae and 
situation, is ono of the most impentant on the island. 
l<Vom Cape Rafael, which forms the southern point 
of entrance into the Buy of fiamana, to the opfyoMte 
side of the island or peninsula of 8aniana, ^ dis- 
tance is eighteen miles, v^hich is closed in by u bul- 
wark of rocks and sands, the entrance only being 
left clear, with a safe and deep channel between the 
fiiiorc of 8amana and several detached itihiiids. This 
bay is about sixty miles deep, and is surrounded on 
every side by a fertile country, suited to all the pur- 
poses of trade. Within the compass of this bay, 
whole fieets might ride at anchor in perfect security. 
'The river Yuna, after being joined by the Cambu, 
and meandering through the rich plains of La Vega 
Baal, falls into the bay of Samana, after u course of 
nearly one hundred miles. Bahia Ecossaise, or 
Scots bay, which is on the norili side of the penin- 
sula of Samana, is a dangerous rocky place. From 
thence to Puerto Plata, the coast extends about 
sixty miles in a north-west diructiun, and in this 
space stands Ralsumu bay, which has only fourteen 
feet depth of water, and is of difficult navigation. 
The harbour of Puerto Plata was first discovered by 
Columbus ; the entrance is narrow but safe, and the 
neighbourhood . is rich in every 8))octes of woods. 
There are several other small harbours and bays on 
this side of the island ; but the coast is in general 

S >il and a^d dangerous. 

Surface. ^ country of such magnitude as St Domingo, 

, contauiin^jMuntains of great height, with valiies of 
corresponds extent, neccsbordy comprises great 
Variety oMRI In general. bolPihrer, it is fertile in 
the highest degree, every where watered by copious 
^ stroaiiW, and yielding in abundance every species of 
vegetable produce which can minister either to the 
luxury or comfort of man. The soil consists princi- 
pally of a rich clay, sometimes mixed with grovel, 
lying on a substratum of rock. That part of the 
island formerly occupied by the Freiieli is moun- 
tainous, but forrilc and well wooded, and coutatning 
mine.s boili of silve r and iron. Tlie Spanish part of the 
island is mounuiinoub in many parts ; while in other 
pans, the country is spread out into extensive plains. 
These are generally in allkte of n^tur 4 covered widi 
herbilgc or with woods of immense gix>wth and tlic 
niost luxuriant foliage* The mountains intersect 
the island in^two principal chains from east to west. 
From these, secondary and partial ridges diverge ir- 
regularly in different diraelions, forming beautiful 
and fertile valiies watered by numerous streattK. 
The highest mountains of the interior, particularly 
those of Cibao, rise to the height of (iOOO feet above 


MINGO. 

the level of 4he laii.^ To the north of tbo capital is st Tiomuigo. 
the valley called Vega Beal, or Royal Field, wliicli 
is by far the Jarfost and finest in the island. West- 
ward, it extends to the old French line of demar- 
cation, and in this part it ms watered by the river 
Yaque ; to the east, where it is watered by the river 
Yuna for the space of fifty mjlcK, it proyccu to tiic 
head of the bay of Suniana, and is watered by nume- 
rous smaller streams, which cross it in various direc- 
tions. i'his valley may be said to extend in length 
about eighty leagues, and in breaddi from ten to fifteen. 

Edaardsr in his Actouni nj the We,%t Indies^ is of 
opinion, that this and several other districts would, 
under proper management, yield a griater return of 
sugar and other valuable commodities than all the 
British colonies in the West Indies, Oliter plains 
also of less extent, but of' equal fertility and of easy 
access, are every where found interspersed among 
the mountainous tracts. W estward Iroin St Domin- 
go, along the southern coast, is the valley oi tin 
river Banis, extending from Nisao to Ocoa. Hert* 
the pu^iure is good ; but the country is not so well 
watered ns in the other parts of the island ; an in- 
convenienei* whitli is sensibly felt by the cattle dur- 
ing the flry nioniiis. In some cases this tvil is re- 
medied hy llie uivuleU, which, descending i'rom the 
mountains, iiueisecl the low lands in various direc- 
tions, und uffiird. in the event of drought, the luver- 
feiling resource of artificial irrigation. Evcmi the 
aboriginal inhabitants availed tliemselves of this ad- 
vantage for flooding their lands in the dry season, 
and some of the earlier Spanish settlers appear to 
have followed their i xample ; as there are many sjiols 
now covered with thickets or weeds, on which then' 
appear formerly to* have been plantations both of 
sugar and indigo ; und even in its wild and unculti- 
vated state the ground in this tract produces in great 
luxuriance many valuable plants, '^uch as the cactus^ 
in several varieties, the indigo plant, and u species 
of cotton of which the wool is reddish, with various 
others ; thus plainly indicating, that the hand of in- 
dustry IS only wanting to quicken into activity the 
latent fertility of the soil. Farther to the westward 
and to the north other valiies are found ; but wliere 
the land, as in this island, is every where intcrM>cted 
by ranges of mountains, it is impossible, in uiiy ge- 
iK^ral sketch, particularly to describe that coii- 
tifiual succession of hill and dale which diversifies 
the face of the country. Eastward from tlie capital 
are those immense plains called Los Llanos, which 
stretch out to a vast extent on a dead level. 'J'hey 
are covered with herbage, and the eye wanders pii- 
obslructcd over the wide expanse of waving grass, 
which is occasionally diversified by a natural clump 
of trees, that seem planted by the hand of man. 

These have generally sprung up the margin of 
some spring or collection of water, round w hicli they 
thrive as far as tiie moistinrc uxteqids over the ground, 
liere scattered trees afford shelter to the ranging cat- 
tle from the mid- day heat. These plains occupy al- 
mo.st one-sixth part of the isiaod, extending nearly to 
its eastern coast, to the distance of more than ninety 
miles by about thirty wide. They form an immense 
natural meadow, coverod wkh pasture for vast lierds 
of cattle, which belong to more than a hundred dif- 
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St Doniinpo. ferent owncTB. These are annually collected, count- 
ed, and the young branded at the time when the 
calf cannot mistake its mother ; amd it is astonishing 
with what dexterity the lierdsman, with a lunce in 
his hand, contrives to separate one of hii master's 
stock from tlie rest. In the dry season it is custom- 
ary to burn all the grass on these extensive plains ; 
and the eastern part of this tract, from which the 
wind regularly blows, being first kindled, the w'hole 
country is soon involved in one general conflagra- 
tion. During this season the cattle generally take 
refuge in the forests, in search of the herbage which 
the sun lias not had power to consume; and the 
‘ burnt grass serving as an annual manure to the soil, 
a new crop springs up with fiesh luxuriance aflcr the 
parched earth is refreshed hy the |)criodicul ruins. 

Ciioiutc. St Domingo is of a hot and moist climate ; but 
the heat is mitigated by the regularity of the sea- 
breeze, and by the contiguity of the mountains. In 
the plains tlie tliermomctcr rises to sometimes to 
99“ ; but in the mountainous tracts it seldom rises 
above 7B“. In tlie more elevated parts, a blanket is 
not unwelcome during the nights, and in the highest 
mountains a fire is frequently necessary. In those 
situations meat may ho kept for several days, and in 
the morning boar frost is frequent. The seasons, as 
in (ropiciil countries, are divided into tlie wet and 
the dry. 'I'lie rains arc periodical, and arc heaviest 
ill May and June, when the rivers, which at other 
times can scarcely supply water for a continued 
sStroam, overflow tlieir banks, and, with an impetuous 
torrent, sweep over the neighbouring plains. The 
climate of St Domingo is unhealthy to Europeans, 
owing to these violent lieats and heavy rains. ; and 
hence all metals, however bright their original po- 
lish, soon conlraet a tarnished ajj^earance. This 
is more observable on the sea coast, which is also 
more unhealthy than the interior parts of the island. 
Hurricanes are not frequent, but in the southern 
parts of the Uland violent gales of wind, generally 
j)reeeded by a closeness and sultriness in tlie atmo- 
sphere, .frequently occur. These, hoaever, are not 
aitended with such fatal effects as the hurricanes in 
the Windward Islands. 

island of St Domingo abounds in rivers and 
smaller streams, which flow from the mountains in 
the interior, in different directions to the sea. Of 
these the principal are the Haina, the Nigua, the 
Nizao, the Ozama, the Neyba, the Ocoa, the Yane, 
ilie St Yago, or the river of Monte Christi. The 
Haina takes its rise at the distance of three leagues 
from the city of St Domingo, and it falls into the 
hay of the same name, after flowing through a coun- 
try which was once covered with plantations of co- 
coa, sugar, indigo, cotton, dltc. but is uow overgrown 
with wild sliruhbery. The Nigua, about two leagues 
northward, rolls pver a beautiful bed of sand and 
pebble, for a disitance of nine leagues, in such a 
meandei ing course, that it is crossed five times with- 
in the compass of five miles. The banks of this river 
were formerly in a high state of cultivation, ^ut now 
a muddy aqueduct, ^reservoir, or rent sugar boiler, 
seen at intervals through the trees, is all that icmains 
to mark the former seat of European industry. Con- 
siderable quantities of wood are still floated down its 
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stream, which in the dry season is very low, and, ex- St Dominga* 
cept wlien swelled by the rains, is easily fordable. 

The Ozama, after being joined by the river Isabella, 
besides a variety of smaller streams, runs past the 
city^f'Ht Domingo, of which it forms the port. Its 
shores are thickly covered with woods, and at its 
mouth it is as wide as the Thames at Chelsea. This 
stream is of great convenience to the capital, in faci- 
litating the conveyance of provisions and produce 
from the interior. In the rainy season it overflows 
its banks, and for some miles tinges the sea with the 
muddy colour of its water. The Nevba, which emp- 
ties itself into the bay of the same already described, 
takes its rise in the mountains, and runs in an une- 
qual stream of about 100 miles, through a beautiful- 
ly pictiire.^que and woody country. It receives the 
waters of many inferior streams. The river Yanc, 
or Yiina, which is joined by the Cumu, meanders 
through the rich plains of La Vega Ileal. It is na- 
vigable during a great part of its course, which is 
stated by Walton to be SOO miles in length, and it 
receives forty other smaller rivers, that cross the coun- 
try in dift’erent directions, and afford advantages for 
interior intercourse rarely to be found. The above 
mentioned rivers full into the ocean on tlie south and 
cast parts of the island. The river De Monte Christf, 
or St Yago, enters the sea on the north shore, in the 
bay of Mancenillo, after flowing from the inland 
town of Santiago through a long extent of plains and 
tobacco lands. Near the south part of the French 
line of demarcation is the beautiful lake De Henri- 
quillo, which is about eighteen leagues in circumfe- 
rence, and though it is about eight leagues from the 
sea its water is perfectly salt, and of the same speci- 
fic gravity as that of the ocean. The same Ashes are 
also found in it, such as the shark, seal, porpoise, Sec, 
and they are of similar size w'itli those found in the 
ocean. In tiie centre is a small iblaiid, w hich is de- 
scribed as being a singularly romantic and beaut iful 
spot, containing springs of fresh water, and abound- 
ing ill wild goats and game. 

The fertile soil of fcit Domingo is distinguished by Vifrcuble 
the variety of its vegetable productions, many ol 
which are exceedingly rare and valuable. 'Hie ma- 
hogany tree, the wood of which is at present the 
chief commodity exported, is found in great abun- 
dance. It is a tail straight and beautiful tree, hard, 
and of a clobe grain, when it grows on a barren soil, 
but paler, open grained, and more finely variegated 
on the low and damp lands. The manchineel tree 
affords a beautiful species of wood, richly veined like 
marble, with streaks of green and yellow, and sus- 
ceptible of the finest polish ; but in consequence of 
its containing a poisonous juice, of u white colour 
and of an acrid quality, the smallest particle of its 
dust falling into the eyes of the workmen when they 
are sawing it, occasions instant inflammation, and, 
frequently, total blindness. To avoid this danger, 
they have their eyes protected by a covering of gauze. 

Several species of dye-woods are produced in the 
forests ; but none of them have been tried except 
fustic, which is a handsome tree with a small leaf. 

There is a tree called the Jagua, the fruit of which 
is accounted a delicacy by the natives; its juice is as 
clear as water^ while it makes a stain on linen which 
4 ' 1 
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is indfjible. DtferJbt kmda of vkac are found 

in the woods wUkeh line the coast. The most valu- 
able is tiiat wtdcU, (^vtu n cut, 4 S of a dark green co- 


lour, and grows in add lands- Tlie quicbra Jiacha 
or iron-^weod, which is of a similar specieth has ibe 
singular pecuUarjty of petrifying when stuek in die 
damp ground, There are two kinds of ebony, the 
green and the black, and »e«reral other woods with 
the saipu propertiea, which grow unnoticed, and 
without even a name, in those unexplored forests. The 
eapa is well adapted for the sheathing of vessels, as 
it is impeifioUfl to the worms, which quickly coUEume 
most other woods. Oa the north side of the island 
there are extensive forests of pine, which is much 
used for the purposes of ship^builcling, but is exclud- 
ed Iroin domestic use, from its being the ikvourite 
lodging of tl»e white ant, one of the most destructive 
insects in the West Indies. Brazil wood is common 
along the coast ; but owing to the w'apt.of encou- 
ragement, it has never beeon^ an article of general 
trade. The satin wood, both of the white and yel- 
low species, is abundant. It Js heavier than that of 
the Itot Indies ; has a more agreeable smell, and 
takes a finer polish. The cotton tree is the largest 
of all the vegetable productions, and out of its trunk 
dre n&de the lightest sind the mpst sizeable canoes, 
it albrds a species of down which has been found 
won adapted wr beds, an,d has also been tried with sue- 
^eeSs in the making' of hats. The sand box tree is of no 
eo m mOrdai utility; but it is frequently used io hedges, 
and -Aobd its thi^ and gloomy shade is particularly 
well adapted fiir overhanging a road. Its fruit pos- 
sesses the remarkabist proportgr of exploding with a 
qoite resembling the discharge of a pistoh to the a- 
stonishment and alarm of the traveller wJio happens 
to bo riding under the tree. Every variety of the 
palm tree is found in the woods, of which they form 
■i% principal ornament, and are besides usef ul for do- 
mestic purposes ; the grains of some serving for the 
suBtenemoe of birds or fattening of hogs, while the 
spreading leaves are employedf in the thatching of 
houses, and in the manul^ture of baskets or similar 
t ^ articles. Tl)^ palmetto or mountain-cabbage is an 
erect end e4^i Hoe, which grows to the height of 
seventy the cabbage on the top. There 

Js a dwarf tred'oT the same kind, the juice from the 
berries of w^h is reckoned a cure for low spirits. 
In ti)o congenial soil of this fertile island the st^ar 
cane, cotton and coffee plants, grow in the greatest 
luxuriance. There is also the calabash, the fruit of 
which serves as a substitute for earthen-ware, the 
plantain, the staff of life in the West Indies-^va- 
nilla. which is found indigenous in the uofreqeented 
woods— quassia, siunarouba, which is a tall and state- 
ly plant, waving gracefully in the wind-i-sarsuparilla, 
indigo, tobooco, turmerjq, ginger and rice plants. 
The nutritive roots or St Domingo 

are nearly Ibe waoie «s those of Jamaica ; but they 
arc more ;aiHmdaHt, and extremely fine. Of 
these be enumerated the choux qaraib or In- 
dian kale, wkh a vnriety of other vegetables that 
come under theaame denoimietion, the avocato, ot 
vegetable marrow, the melon,, sapadillo, guava, pine- 
apple, bread and jack fruit, mango, nuts, rose-apple, 
plums, Ac. of many difibrent species. Flowers 


exist in cedlesfi variety and^sp]endonr, ia adorn the Domingn. 
wild ocencty jof' the woods, and to exhale their fra- 
grance in the des0rt air. 

In addition to all its other valuable productions, Minc».. 
this island formerly contained considerable mines of 
gold, rilver, copper, and iron. But the mines of 
(.he two former metals have, according to that 
strange and perverted policy by which Spain has 
uniformly sought to depress her colonies, been long 
closed against the industry of the inhabitants, and a 
military force has been even posted at the different 
{tkining stations, to prevent those hidden gifts of 
nature from being brought to light, and con- 
verted into active and productive capital, for' 
the improvement of commerce and the benefit 
of the world at large. Before these absurd 

prohibitions were enforced, St Domingo 3 ^ield- 
ed a valuable produce of the precious metals. 

About eight miles from the capital were situated 
the mines of Buena Ventura, wliich frequently yield- 
ed large pieces of gold. In the centre of the 
island other mines are also situated, wliich were still 
more productive. The mines of Cibao were ex- 
tremely rich, and near La Vega, at the source of 
the Yuna river, and Santiago at the source of the 
river De Monte Christi, large particles of gold are 
Still washed down b) the periodica) ruins. In the 
stream of the Yaque river, grains of gold are found, 
of which some beautiful specimens were seen by Mr 
Walton. {Account of <S7 Domingo.) In the southern 
districts of the island are situated the mines ol' 

Guabn, Rubio, and Baoruco, where several adven- 
turers are said to have enriched themselves by mere- 
ly washing tlie gold from the sand wjth which it is 
intermixed. The Maroons, who occupy the hills in 
the latter place, ^hich extend to the coast ol‘ the 
bay of Neyba, have no other way of procuring the 
clothing which they are in yvvmt of but in cxcliang.'* 
for the gold which they extracU Uccording to 
Herrera, as quoted by Mr Walton, tlie produce of 
these mines formerly amounted to 4G0,()00 marcs of 
gold of eight oz. each, exclusive of what wa^ manu- 
factured and sent away in ornaments. On the ro^i 
to Lh Vegu, at a place called GiiPBbacoa, is situated 
a rich silver mine, and another twelve leagues from 
Santiago, on the margin of two small rivulets. There 
is also a mine of this metal on the Yuque river ; and 
near the capital, on the Huinn river, is an excellent 
vein that has been worked, 'riiere are others in 
dilferent parts of the island, and on the east coast is 
one that was formerly known to the Indians. I'licrc 
is a good iron mine about seven leagues from the 
city of St Domingo, and a finer one still near Co- 
tuy, llie produce of which might easily be transport- 
ed to the bay of Samana by the river Yuna. Quick- 
silver is found at the source of the river Yaque; al- 
so near the gold mines of Cibao ; .^nd west from the 
Haina river there is a barren rtdg^ abounding in this 
mineral. St Domingo also produces jasper, por- 
phyry, agates, antimony, of which t]iere is a mine 
yielding pieces of six and eight pounds, mineral cop- 
peras, red ochre in globules large as a pigeon’s 
egg, amethysts of a transparent violet colour, and 
of an excellent water, and in the Neyba and Hincha 
rivers, pebbles. have been found containing brilliants. 
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St Domingo. The ifltftigcnous quadrupeds of thb island were 
confined to four snecies, which the Indians called 
Hutia, Qnenn, Monuy, and Coryf Of these, all are 
extinct except the first. Tlie h^tia or Agoati cat 
resembles the squirrel and rabbit ; it is <rf a grey 
colour, but is not bo dexterous as the stjuirrcl in 
climbing trees, though, like' this aninml, its rnove-^ 
inents are assisted by its tail. Another of these four 
aniniuls resembled a Guinea pig without hair, and a 
third a dog which did not bark, and which the 
dians had contrived to domesticate. St Domingo, 
liowever, has procured, by its intercourse with 
Europe, a new stock of animals, of far more import- 
ance than the diminutive species which it has lost. 
These consist particularly of horned cattle, hogs, 
sheep, goats, horses, mulcj*, and asses. These animals, 
aftca they were brought I’rom Europe, multiplied 
with such extraordinary rapidity, that, in 1535, forty- 
three years after the discovery of the island, the skin 
liadbecornc of equal value with the carcase. Those in- 
numerable herds of cattle, running wild in the woods, 
are in many parN the rightful prey of the huntsman. 
In some of the grazing dist^ct^ one farmer will some- 
times own 12,000 head of cattle, whicli he will sell 
in herds nt the rate of from six to eight dollars 
head. Hogs are equally numerous with horned 
cattle, and their fiesli is very generally used. The 
horse, though of a small size, is extremely agile and 
sure-footed, and goes a gentle ambling pace, w'ell 
suited to the natural indolence of the inhabitants. 
The ass and the mule are of an ecjually good breed, 
(loats and sheep are bred in great quantities ; but 
tlie wool lias not hitherto become any considerable 
article of trade. Tlu‘ horses, mules, and asses, at 
present in the island, are reckoned to amount to 
] .50,000, and the horned cattle to 300,000. There 
arc no deer, and the lama and the vicunna, though 
abounding in tlic neighbouring main of South Ame- 
rica, have never been transported to the fertile de- 
serts of St Domingo. 

Wild fowl are abundant, consisting of ducks of a 
variety of species, namely, the diver, golding, heron, 
crane, teal, plover, and snipe. On the plains of Ney- 
bu is found the ilamingoand the wild peacock, which, 
in flavour, surpasses llie finest turkey. No singing 
birds are to be ipet with, excepting the Jamaica 
nightingale, or mocking bird, and the banana bird, 
with handsome plumage, black and yellow. The 
Guinea fowl, which is equal in flavour to the wild 
peacock, is killed in the plains in such qunntkies, 
that they arc frequently sold in the markets for a rial 
each. There are four species of wild pigeons, of 
which the flesh is savoury, though rather bitter ; the 
parrot is also eaten, and the ortolan is abundant — 
The fishes caught in the rivers are similar to those in 
the other islands. The best are the snook, calapever, 
various kinds of «|!Ullet, the pargo, the grooper, Jew 
fish, baracootcr, craw and rock-fish, besides rhe 
smaller fry. The land-crab, which burrow^ in the 
sand during the day, and issues out at night, is 
thought a peculiar delicacy. Turtle of ay^tinds are 
taken ; also immenie quantities of tarapins, a small 
species of amphibious tortoise, which, when dressed, 
is a rich and delicate food. Thd serpents ore not 
dreaded ; but the centipedes, which ore frequent in 
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old buildings^ are large and dahgerous. The sbor- fk Domitigs. 
pion is rarely seen ; but tlie venomoutf crab-.spider, 
which is equally formidable, ih sometimes m.,‘t with. 

St Domingo i.s .innoyed by swarms of nuxicus insectu, 
the usual plague ot'^il tropical climates. Uuse 
tlio wliite ant is the most destruciive, as it attackx # 

all kinds of wood, particularly the pine. Packing- 
boxes of goods, especially when they are made vi' 
this w'ood, are liable to be destroyed by this insect, 
which enters at one side, and perforates every fold 
of goods, until it make its way out at the other. Pa- 
per is also quickly cooaumed by it, insomuch that 
the French, in order to secure the public records, 
were in the practice of having them regularly copied, 
and to Europe. 

Tht^ island of St Domingo was, as already men- PopiiluiioA. 
tioned, divided between the Spaniards and the bTencli ; 
the latter possessing about a fourth part of it, and 
the remaining three-fourtlis belonging to the Spa- 
niards. The population of the Spanish division a- 
mounted, according to a census taken in 1785f to 
152,640. Walton, in hi.s account of the island, esti- 
mates the number of inhabitants, in 1810, only at 
104,000. He mentions, however, that, when the 
island was surrendered to France, great numbers of 
the inhabitants, to theamemUt hesupposeeof ^5,000, 
removed to Cuba and other islandSh Adding the 
inhabitants who live in scattered habitations on the 
mountain^ amounting to 8000, and the prisoners and 
refugees in the neighbouring territories of Hayti, 
reckoned at 4000, the account of Mr Walton will 
not be found materially to differ from the original 
Spanish estiftiate. Out of the whole population it is 
calculated that there are 30,000 slaves. The re- 
mainder is made up of the mixed races of the white, 

Indian, and black inhabitants. The European Spa- 
niards are few, and consist chietly of Catalans, who 
generally keep shops for the sale of European goodsi 
In 17.98, Alcedo, in h\s Oeographical Dictionary, es- 
timates the inhabitants at 1^5,000, of whom 110,000 
were free, and 15,000 slaves. 

St Domingo, on its first discovery by the Spa- History of 
nlards, was soon filled with numerous adventurers, Spani^sS 
wdio crowded from Europe to the New World, in 
search of sudden wealth. The industry of those 
settlers, joined to tlie exertions of the imtives, 
who were universally reduced to slavery for the 
benefit of their masters, soon changed the appear- 
ance of the country, and, in about twenty years 
after the first landing of the Spaniards, their settie- 
ments were spread over the island ; towns and cities 
were bbilt, and the colony had rapidly increas- 
ed in prosperity and wealth. But, as St Domin- 
go owed its improvement to the feme of its me- 
tallic treasures, which attracted settlors from Europe, 
it was in iu turn dbauckmed* its inhabitants for 
other countries of greater repvted wealth. In all 
the enterprises which were undertaken to the con- 
tinent of South Americu, numerous adventurers 
from St Domingo readily engaged ; emigration thus 
became geRerai, and the mines amd sugar wdrks 
were fraduoHy deserteifc From these causes, joined 
to the mbgimed andftyrannical policy of the moriier 
country, the colony of St Donnngo soon declined ; 
and, in place of yielding, as at first, a revenue to 
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St Donliigo. the Cr«wT», k became itccefeiary, a century after its 
original Settlement, to remit annually from Mexico 
500,000 dollars, for the support of the local govern- 
ment* 

About the year 1700, the establishment and flou- 
rishing state of the I'rench settlements on the island 
began to revive the interest of the Spanish govern- 
ment in this its neglected and oppressed colony; 
The rigorous monopoly imposed on its trade was re- 
laxed ; new settlers were procured from, the Canary 
Islands, of frugal and laborious habits, and well suited 
to the climate ; encouragements were held out to 
agriculture and commerce ; and, under the influence 
of these wise measures, thelitatG of the colony soon 
began to improve ; the ruined and deserted towns 
were rebuilt and peopled, and new settlements were 
formed; the herds of cattle which ranged over the de- 
serts being now more attended to, rapidly multiplied 
in the fertile plains of the interior, and an advanta- 
geous commerce was begun with the French colony, 
in which cattle was exported in exchange for alaves 
and European goods. 

The cession of this island to France, which was 
agreed to by the treaty of Basle, in 1795, gave the 
first blow to its reviving prosperity. It was not 
till tlie latter end of 1801 that the surrender of 
the idand took place, to the representative of the 
Frenc;h nation, Toussaint L'Ouvcrture, Khe came 
with a considerable Ibrce tu repel the ekpeStdd re- 
siltance of the Spanish inhabitants. His entry, how- 
ever, was not marked by any act of violence or in- 
justice; and, when he retired, the government was 
delegated to his brother Paul, which he retained till 
the year 180S. 8uch, however, was the strong aver- 
sion of the Spaniards to the French yoke, that about 
$5,000 of the inhabitants emigrated, with their 
slaves, to the continent of South America, and to 
Cuba, and other islands, from which no consideration 
could afterwards induce them to return. 

In tlie year 1808, when the inhabitants of St Do- 
mingo became acquainted with the general resistance 
of the mother country to die authority of the French, 
measures were concerted for their expulsion from 
the Spanish division of St Domingo. These were 
attended wkh such success, that the French com- 
mander was speedily shut up, with all his troops, in 
the town of St Domingo. The siege of this place 
was commenced, but it had continued, without any 
prospect of a termination, from November IfiOS till 
July 1809, when a British armament, under General 
Carmichael, arrived to assist the distressed Spaniarde. 
After some correspondence with the French com- 
mander, the place was at length surrendered on the 
11th, and the Spanish authonty Was thus complete- 
ly re-established in this division of the uland. 

llie Spaniards retained undisputed p« Isessionof the 
whole of St Domingo till about the middle of die six- 
teenth century, at wfaidt period the island of St Chris- 
topher’s was token possesrion of by a mixed colony of 
French and EngUA. But this establishmeift excit- 
ing the jealousy of the Spaniards, they attacked the 
newly planted colony ; and ChOse of whom it consist- 
ed were either put to death or compelied to seek 
safety in flight. The barreu isle of Too^o, lying off 
tlie north-west coast of St Domingo, a^rded a re- 


Kurtoirj of 
the French 

S trt of St 
•miogo. 


fuge to a small number of those adveWtUms, wliO,stTio m^Bo . 
in process of time,^ew formidable, under the name 
of Buccaniers. They at lost obtained a firm footing 
in St Domingo, into which they were previously in 
the practice of making predatory incursionh ; and, 
by the treaty of Ryswick, that part of the island 
which was occupied by them, as adventurers or pi- 
rates, was ceded to the King of France, who acknow- 
ledgeil these colonies as his subjects. They lan- 
guished for some time under the gulling restraints im- 
posed on their trade by the mother country; but 
these being removed about the year J7fi3, the colo- 
ny flourished, and gradually rose to the highest 
pitch of prosperity. In the year 1789, its produce 
landed in France amounted in value, before paying 
any duties, to above six millions Sterling, while the 
value of goods exported from France was, fov the 
same year, L.4, 125,6 10. Increasing pro«perity was 
visible in the general appearance of tlie colony ; cul- 
tivation was every where making rapid advances ; 
the hurbonrs were crowded with shipping, and the 
towns abounded in ail the richest manutucturcs of 
Europe. 

Such w’as the state of the French colony in St Do- 
mingo, when that memorable revolution commenced, 
by which such important changes were produced in 
the mother country. That men were born equal, and 
were thereibre entitled to equal rights, was the great 
maxim on which the French people founded all their 
declarations of political freedom ; and we may easily 
imagine, if the propagation of these notions excited a 
ferment in Europe, what an impression tliey would 
make in a community so constituted as that of St Do- 
mingo, where every principle of natural right was ex- 
tinguished in the cruel and degrading bondage of the 
mass of the people under the tyranny of a few. In 
St Domingo, as in all the other European colonies, 
the population is composed of three classes ; namely, 
the whites, the people of colour, and the blacks. Of 
these the whites were the favoured class, who cn « 
grossed all public honours and emoluments, and in 
whose hands ail power centered, both civil and mili- 
tary. No free person of ciilour was eligible to any 
public office of tru8t, honoui, or emolument, how- 
ever insignificant, nor was he allowed to exercise any 
liberal profession. All naval and military prefer- 
ments, all degrees in law, medicine, or divinity, were 
reserved exclusively for the whites. A mulatto 
could not even follow the vocation of an apothecary 
or of a schoolmaster, nor, although his father was a 
white, was he allowed to take his surname, and these 
divabilities descended in all (heir rigour to his latest 
posterity. They were, besides, subjected to milita* 
ry services of an oppressive nature in the militia and 
other establishments, for which they had neither pay 
nor allowance of any kind ; and if they happened to 
be aggrieved by any white they had no 

chance of obtaining redress, owing to the partiality 
with wl;iich justice was administered. The free peo- 
ple of colour were in this manner a degraded 
order ; tlk v were marked out by tbe laws as objects 
of insult imd obloquy, and, as way be easily sup- 
posed, they were burning under a sense of their ac- 
cumulated wrongs. In every West Indian commu- 
nity the slaves naturally form a hostile class, and 
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%i Domingo, though tliey too unarmed, their uumbcrs make them 
formidable. In St Domingo they outnumbered the 
whites in the proportion of sixteeir to one. 

BcginninRof The French colony of St Domingo being in this 
the Kevoiu- manner composed of auch discordant elemeniB^ cou- 
Fr"iic"/^arL unfortunately, in its very constitution, the 

rtiic 1 par Contention and civil war. The assembling 

of the States General in the mother country was the 
signal in the colony for parochial and provincial 
meetings, which were every where convened* The 
provincial assemblies differed widely on souse im- 
portant questions, and, in tlic course of tlieir discus* 
sions, a general agitation was excited among ail 
classes. The object of the whites was to establish 
the political freedom of the colony, while the people 
of colour boldly claimed, as a first principle of poli- 
tical freedom, their emancipation from bondage, and 
also a participation, along with the whites, in all po- 
litical privileges. Several concessions were indeed 
made by the colonial assemblies, but they fell far 
short of the demands of the mulattoes, who, being 
incensed at the disappointment, appeared armed and 
in large bodies in different parts of the colony# As 
they acted, however, with little concert, they were 
easily put down by the regular troops. The first 
gene ral Colonial Assembly met at St Marc, in April 
1790, and tliey soon afterwards issued a decree new- 
modelling the government of the colony, and as- 
suming, according to the notions of the governor, 
powers inconsistent with a due subordination to the 
mother country. A proclamation was immediately 
issued by the governor dissolving the assembly, and 
' he dispatched M. Mauduit, Colonel of the regiment 
of l\)i't-au-Prince, with a detachment of troops, to 
arrest as traitors some members of the provincial 
meeting. The assembly, on the other hand, pre- 
pared for their defence, and the country was on the 
eve of being plunged into a civil war, when the 
members of the (ioneral Assembly embraced the 
sudden and extraordinary resolution of proceeding 
to France for the purpose of justifying their conduct 
to the King and to the National Assembly. After 
their departure, the tranquillity of the colony was in- 
terrupted by the rebellion of James Oge, a mulatto^ 
who, on the notion that the men of colour tlirough- 
out the colony were ready to rise in insurrection 
against the wdiites, presented himself as their leader. 
But effectual measures were speedily adopted for 
the suppression of this revolt, and the unfortu- 
nate Oge having escaped to the territories of the 
Spaniards, was afitenvards given up and cruelly 
broken upon the wheel, wtiile twenty of his follow- 
ers, and among them his own brother, were hanged. 

Mean time the members of the colonial assem- 
bly, who had sailed for Europe, were coldly re- 
ceived by the national assembly, and a report of 
one of its committees was presented, containing the 
proceedings of tbe colonial assembly, and declaring 
them illegal and void ; proposing that the a^embiy 
should be declared dissolved ; that the /embers 
then in France should be placed in a stat^^f arrest, 
and that a new cblonial assembly slioi/d be sum- 
moned. Thh vacillating policy of the assembly 
produced the most unhappy effects in the colony, os 
It favoured the views ^of those who were attached to 


the abuses of Ibc old sys^m, while it spread tdarmStDomuag** 
and jealousy through the whole body of the mulat- 
toes. It contributed, in this manner, to divide society 
more and more into two hostile classes, and to in- 
fiauuj those passions, which a wiser and more steady 
policy might have sootlicd into peace. Mean time, 
those in Uie mother country who assumed the ap- 
pellation of the friends of the blacks, and who were 
too warmjn their abstract love of freedom to accom- 
modate their views to any practical standard, were 
active in propagating their notions ; and it was under 
their influence that, in 17 gl, a decree woe passed, 
giving to the people* of colour tlie unlimited en- 
joyment of all the righta, which were possessed 
by French citizens ; thus at once breaking down 
all the distinctions which had prevailed in the 
colony, and which were sanctioned by custom 
and inveterate prejudice. This decree yi'us received 
as might have been expected. It excited among 
the whites loud and general disapprobatiop, and they 
immediately adopted the most violent measures. 

The national cockade, the badge of tireir attachment 
to the revolution, and to the mother country, was 
openly trampled under foot, and the authority of the 
Governor General end the supremacy of the mother 
country were equally set at nought. The several 
parishes proceeded to the election of a new assem- 
bly, which accordingly met on the 9 th August, un- 
der the title of tlie General A.ssembly of the French 
part of St Domingo. The mulattoes, in the mean 
time, alarmed at these proceedings, were collecting 
in armed bodies for their defence, and the whites 
were so intent on the meeting of the new colonial 
assembly, that they offered no opposition to these 
assemblages. ^ 

Such was the state of affairs between the two move- 
hostile classes of the whites and the mulattoes, when 
a new and more powerful party, whom all united to 
oppress, new sucklenly combiued for their own pro- 
tection and for the destruction of their enemies. 

On the S 3 d August reports reached the town of the 
Cape, that tile negro slaves in the neighbouring 
parishes were in arms, and that they were destroying 
tlie plantations and massacring the inhabitants. Tliis 
terrible intelligence was conarmed next day in its 
full extent, by crowds of wretched fugitives from the 
neighbouring country, who, having abandoned their 
property, wx're flying to Cape Town from tlie fury of 
their savage enemies. The success of this bold and 
deep laid conspiracy spread universal consternation 
amoog the white inhabitants. The citizens in Cape 
town were immediately summoned to arms. Tlie 
women and cliildrcn were at the same time sent on 
board the ships in the harbour ; the domestic ne- 
groes in the town were placed under a strong guard, 
and the free mulattoes, protected from the hatred of 
tbe whites by the timely interposition of the g<^ 
vernor and colonial assembly were enrolled in the mi- 
litia, their wives and children being left as hostages for 
their fidelity^ Other measures were also adopted to 
secure the place against any sudden attack of the 
infuriated slaves. These precautions being adopted, 
several small (jetachments of troops were sent out tQ. 
act offensively against the insurgents ; but although 
partial successes were obtained m these eucouriteri, 
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the gcneroiresult toofi&tdtydemaintritedto the white 
inhabitants their own weakness, and 'the strength of 
their enCiOiies, wbosc fearful superiority of nombers it 
was evident wouMfinnlly decide the contest in iheif fa- 
vour. In this destructive war it was calculated, that, 
about two months after its commencement,' up« 
wards ofSiDOO white inhabitants were massacred ; that 
ISO ^Ugar'plantations, and about f)00 coffee, indigo, 
and cotton settlements, were destroyed ; and iOOO fa- 
milics reduce from opulence to misery., Of tiie in- 
surgents, about 10,000 atb supposed to have perish^ 
ed ift the'fleld, add some hundreds by the hands of 
the public executioner ; and tbe rebellion, whid) bad 
been hitherto confined to tlie nortliem parts of the 
island, now began to spread through the western 
districts, where the blacks were aided by the people 
of colour, and where, under tbeir united devastatidns, 
tj^e country was laid waste for an extent of more 
than thirty miles. At length they approached the 
town of Pdit-au- Prince, with the ^tention of setting 
it on fire'; and it was with great difficulty that a 
treaty was, concluded, by which this place was saved 
from destruction. This treaty was ratified by the 
Colonial Assembly, which also announced its inten- 
tion of granting an extension of privileges to the 
free people of colour, but, meantime, the Nation, 
ol Assembly at home, under an impression of the 
ruinouk consequences of their rash concessions to 
the people of colour, iiad Voted a repeal of the law 
wlUeh gave them the same priv^ilcges as the whites ; 
and the intelligence of this repeal reached the colo- 
nies at (he time when the Colonial Assembly were 
huMing out the cxpdbtation of general equality and 
freedom. The mulattoes, therefore, when they heard 
that the National Assembly bad repealed their form- 
er conciliating act in their favour, imagining that the 
offer of the whites was an act of concerted treachery 
to deceive them Into a false security, knew no bounds 
to their indignation ; ail thoughts of peace were now 
abandoned ; and it was the general sentiment, that 
the contest oOuld only be terminated by the final ex- 
termination of one or other of the hostile parties. 
Tbfi war assumed a diabolical character of cruelty, 
each stodyiqg'to outdo the other in acts of revenge. 
On both sides iJt prisoners were either massacred 
without mcrcyA or reserved for the more solemn bar- 
barity of a pubtic ex^tion. 

Progress of To restore peace to the distracted colony, three 
the Hcvoiu- civil commissioners were appointed by the National 
fion. Assembly, wim arrived in Cape Fran90» in Decem*- 
ber 1791. but their measures were feeble and in- 
decisive, in no respect suited to allay the ferment 
which prevailed ; and, after a short time, their atitho« 
lity fell into ge neral disrepute. Otlier decrees were 
now pronounced by the Asaombly at home in favour 
of Uie'^oplc ofbolpur, and new comm Ikioners were 
appointed, wfioar*siv#d !n die colony with a ferce of 
8obo men, fdr fhdpdipbtC l^reducitig all classes un- 
der the authority of the Mother country,— the white 
inliabitants as theit' slavet. If the 

former oommis^ibttei^ Were tdtnt^ and inconsistent in 
their meissures'; the od^dildt W the rreW‘ commission’ 
ers was suffidentiy axhitchry doif Finding 

the governor at variance with tic CtAoriM Asliembiy, 
#ne of theit' first meaSQres was to dtsstffle the Assem- 


bly and tueend the governor, under arrest, to France, St E^Mninos. 
whet« lie soon afterwards suffered on the scaffold, 
riiis was followed by other arrests, which spread 
terror among the white inhabitants ; and the com- 
missioners having at length, by means of liberal do- 
nations, $ecared the troops in Uieir interest, became, 
in the beginning of the year 1793, absolute masters 
of the colony. They proceeded to appoint an ofli- 
cer of artillmry of the name of Galbaud, governor ; 
but having shortly afterwards differed wjtli him, he 
was dispossessed his now office, and ordered to eni- 
bark for France. The brother of the governor, thus 
arbitrarily deprived of his dignity, having collected a 
considerable force, it was resolved to resist the au- 
thority of the commissioners. With tliis view, the 
two brothers having landed with a force of 120Q sea- 
men, and being immediately joined by other volun- 
teers, proceeded to Cape Francois to attack the go- 
vernment-house, where the commissioners were posted 
witti a force composed of regulars and people of 
colour. A fierce and bloody conflict now took 
place, which terminated without any decisive advan- 
tage on either side, and next day the fighting was 
continued in the streets of the town with various 
success. In the beginning of thcpc disorders the 
commissioners hud sought to strengthen their party 
by the aid of the revolted blacks ; and a body of 
these auxiliaries, amounting to about SOOO, now' en- 
tered the place, which immediately became a scene 
of general confiagrution and slaughter. Men, wo- 
men, ^ and children, were massacred by these barba- 
rians without distinction. The white inhabitants, fly- 
ing to the sea for protection, were met by a body of 
armed mulattoes, by whom they were put to the 
sword without mercy ; half of the town was con- 
sumed by the flames, and the commissioners, them- 
selves affrighted at these disorders, escaped to the 
sea-shore, whence, under cover of a ship of the line, 
they viewed with dismay the wide- spreading mischief. 

Ever since the commencement of those unhappy dis- 
orders great numbers of the white inhabitants had been 
emigrating to the neighbouring islands, and to the Unit- 
ed States of America. Some of the principal planters 
had repaired to Great Britain, and by their representa- 
tions the British government, after some hesitation, 
was at length induce d to send an armament to St Do- 
mingo, for the purpose of co-operating with such of 
the inhabitants as were desirous of placing them- 
selves under its protection. At this period the mi- 
litary force in St Domingo consisted, according to 
the accurate information of Edwards, of from 14,000 
to 15,000 effective white troops. To these were joined 
the free negroes, mulattoes, and slaves, who were in 

armr, amounting altogether to 35,000 men, well 
armed, and trained to some degree of discipline, and 
inured to the climate. About IpO^OOO blacks had 
retired into tlie mountains of interior, where 
they enjoyed a savage independsme, and in the 
northeiyi districts 40,000 slaves still continued in 

arms, ^"he white inliabitants, also, contrary to the 
represen^ons which bad been made, were extreme- 
ly hostile to the projected surrender of the colony to 

Great Britain. Amvai and 

To oppose the regular force of the colony, and the 
disorderly bands of iiidurgcots scattered throughout Armament. 
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St Domtiffo* the country^ a British iaixc wnut laiuled at Jcnerinq, 
ID Septembar 1793, in the Leogane, on the 

east coast of the island, amounting to 677 mon, 
which WM the first division of the orinanient destined 
for St Domingo ; the second division, which was on 
its way, consi^faig of about $00 troops. The town 
and harbour were immediately taken possession of, 
according to a preconcerted arrangement. The for- 
tress and harbour of St Nicholas was also surren- 
dered to a small detachment of troops, which was af- 
terwards reinforced i>y the second division of the ex- 
pedition. The town of St Nicholas continued hos- 
tile^ and most of the inhabitants joined the republi* 
can army. An expedition was now undertaken 
against tbe neighbouring fort of Tiburon, which was 
unsuccessful ; and, in addition to this disappoint- 
ment, disease had begun its ravages among the 
troops ; the season of the year wgis extremely ill 
chosen for military operations in a tropical climate ; 
the periodical rains were incessant, which, joined to 
the extraordinary fatigue and hard duty of die 
troops, exposed them to the fatal scourge of the yel- 
low fever, which now raged among them with unu- 
sual malignity. About the cud of tlie year I793 
some inconsiderable reinforcements, amounting to 
about 800 men, arrived to their aid ; and wjth these, 
in the beginning of 1794, the port of Tiburon and 
the fortress of L'Acul were iaktui, while in other 
operations the British failed, with loss. A further 
reinforcement, received in May ] 794., led to the im- 
portant conquest of Port-au-Prince, whose harbour 
was crowded w^ith trading vessels richly laden. But 
all these successes were rendered unavailing from 
the strength and increasing enterprise of the enemy, 
and still more from the continued ravages of the 
fever among the British troops. So rapid w'us the 
contagion of this fatal disorder, that, of a body of 
JjGO men, wliich cmhiiiked troiu the Windward 
Islands, not more titan 300 were landed in St Do- 
mingo. Upwards of 100 died in the short passage 
between Guaduluupe and Jamaica, and 150 more 
were left in a dying state at Poi t-lloyaJ. After the 
arrival of this detachment at Pon-au-Prince, 40 offi- 
cers and 600 men were swept off by the viru- 
lence of the infection in the short space of two 
months. Under such deplorable circumstances all 
hope of further conquest was at mi end ; a feeble 
defensive was the system adopted, while the known 
weakness of the British force gave new vigour and 
boldness to the enemy. Partial advantagc.s were 
gained, and brilliant exploits were performed ; but 
it was now manifest, that the defence of the country 
rested on the solid basis of an armed population, 
before wiiich the invading force was gradually 
wasting awQ ) . The colonial troops were coiiunund- 
ed by Kigami, a mulatto, an active and enterprising 
officer, who, the ugh frequently defeated, never ceased 
renewing his attars. In the course of the year 1794, 
he succeeded in taking the town of Leogaue, and 
towards the close of the same year, the imp^tant 
post of Tiburon wascarried, after a desperate d/fence 
by the garrison. The object of the British .^^as now 
to strengthen all their defensive posltiou^;' and to 
wait for reinforcements before resuming offensive 
operations. About the end of the year 179 7000 
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troops arrived under C't'ncraJ Ilowe. But tlie time St OouJnRa 
for the conquest' of this colony was putt. The ar- 
mies of the new kingdom of Ilayli were foniudable 
in discipline and numbers, and llieir leaders wore 
duly sensihje of those advautages ; so that even with 
the large reinforceiuenls received, the British com- 
manders could make little impressiou on the uume- 
rous and well organized bodies opposed to them. 

They were /till reduced to act on the defensive, 
while tlie enemy was daily growing more confi- 
dent and eivterprlsing. His posts extended almon 
to Port-aU‘ prince, which was still occupied by the 
English; upd he displayed the greatest activity in 
erecting batteries and fortifications; nor w^erc tlic 
British able to give the slightest interruption to these 
operations, though carried on within four miles of 
their head-quarters. In 1797i Genci Hl Simcoc land- 
ed in St Domingo as commander of the British 
force ; and about the same time the French govern-* 
inentappointedToussaintL’Ouverturo general in chief 
of the black armies in St Domingo, in whom the 
British general found ao able and indefatigable ene- 
my. During the remainder of the year, hostilities 
w'erc prosecuted with little vigour on titlicr side. 

Every prospect of success wa^ now manift stly at au 
end. The war was, however, protracted till about th(‘ 
middle of the year 179B, when Oeneral Maitland, 
having succeeded Gorierul Simcoe in the conuniind. 
immediately adopted measures for terminating thi^ 
tedious and destructive contest. He accordingly 
ai^eed with tlie enemy on q month's truce, nBer 
which tlie island was finally evacuated by the English 
troops, 

The first care of Toussaint L'Ouvcrture, on whom Adminwtra- 
the administration of the country now devolved, was 
to digest a system of civil policy, suited to the new 
order of tilings which had arisen in tbe colon3^turG. 

The ancient state of manners, which was founded on 
the peculiar distinctions and privileges of the differ- 
ent classes, had been shaken to pieces in the revolu- 
tionary tempests to which those odious distinctions 
had given rise ; and society having slowly eniergcil 
from this state of anarchy, had now settled upon tlu.' 
entirely new basis of the freedom and political equali- 
ty of all ranks. But it was of imfMirtance that the 
blacks should make a right use of their newly ac- 
quired freedom — that tliey sliould he trained to in- 
dustry and the mechanical arts — and, above all, that 
they should regularly cultivate tlio soil. For this 
purpose, special regulations were found necessary ; 
and while every possible cneouragcinent ivus held 
out to industry, idleness was rendered a political of- 
fence, and made liable to certain pcnaltiee. The 
cruelties incident to a state of slavery could no long- 
er be resorted to as a stimulus to industry; but 
other milder correctives were devised, and these, 
being duly enforced, were followed by the best ef- 
fects ; SO that the ravages, of war were gradually re- 
paired; the wasted colony began to revive: and about 
the autumn of 1801, it was rapidly improving in 
w'ealtli and happiness under the wise administration 
of its negro chief* But this gleam of prosperity was 
unhappily of short duration. 

The w'ar in Europe between Great Britain and France Le Ckrc 
having been concluded by the peace of Amiens, it was di* 
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^ resolved by the chief dftbe French nation to send out 
an t|V 0 ianiCdt to reduce the revolted colony of St 
Dofliingb. A fleet of twenty-six ships of war was col- 
Icttedj into which was embarked an army of 25,000 
veteran troops, under the command of General Le 
Clecc, the brother-jn-la# of the First Consul. To en- 
ter into the details of the barbarous and bloody war 
now begun against the unfortunate inhabitants of St 
Domingo, Ivou Id not be consistent with our limits, 
nor would &ey, we are persuaded, be interesting to 
our readers. It frill be suflScient to observe, that 
the numbers and discipline of the force now ^nded, 
joined to the skill of its leaders, overpowered oil 
open resistance ijo the Held; so that the blacks, aflter 
several obstinate conBicts, and after burning some 
of tlicir principal towns, were finally compelled to 
retire into the inaccessible Mountains of the interior, 
• whence they carried on, under their undaunted lead- 
er Toussaint, a desultory war against detached par- 
ties of their enemies. The negroes and cultivators 
w'cre either subdued by the terror of the French ar- 
my, or they were cajoled by the deceitful promises 
*held out by Le Clerc of universal equality and free- 
dom. This general, however, elated by his suc- 
cess, threw off the mask which coneeaM his real 
views, and rashly issued an edict proclaiming the 
thrmet slavery of the blacks. The indefatigable 
Toussaint was not slow In taking advantage of this 
error. Having effected a junction with Cnrlstophe, 
V^o had still 500 troo (>6 under him, he descended 
from the mountains towards the north coast of the 
island, where there were few French troops, and 
where the cultivators were numerous. These were 
no longer deaf to his call, but flocked to his stand- 
ard in great numbers; and, though badly armed, 
their numbers and zeal more than made up for this 
defect. With this collected host, Toussaint poured 
like a torrent over the whole plain of the north, 
everywhere forcing the French posts, and driving be- 
fore him all their detached corps, which W'cre com- 
pelled to seek refuge within the walls of Cape Fran- 
cois, The towm was instantly surrounded ; and, lo 
save Hi from being stormed by the black troops, the 
. French general was compelled to quit his conquests 
in otHer parts, and to hasten, by forced marches, to 
relief. Here he had recourse to his former arts ; 
and having issued a proclamation, containing many 
iUir promises, the black chiefs, who were wearied of 
the w ur, agreed to Jay down their arms on certain 
conditions, and to submit to the French authority. 
The war was in this manner Brought to a conclu- 
sion ; and, bv juM and liberal measures, the agree- 
n^ent concluded might possibly have been improved 
iii^ a permanent peace. But the French general, 
jealous of Tottssaint's character and extensive influ- 
ence, and still sijtapocting him eff B||ng iu his heart 
an enemy to the French, watched his opportunity ; 
and, having privfdii^y seized him, along with his m- 
mijy, he was embarked on board a frigate for France, 
where, being thrown into, prison, he languished for 
some years, and eapHad In April 1803. 

This act of cruel treacherjr {spread universal alarm 
among the black chiefs, who naturally dreaded a si- 
milar fate. Dessatines, Christophe, ,imd Clerveaux, 
were soon found at the head of considerable bodies 


of troops, and war was renewed with more inveteracy Doitmg§. 
than ever. This last contest for tiie possession of St 
Domingo was distinguished by a degree of baiBarity 
which surpasses belief. The whites itad the blacks 
seemed to vie with each other in deeds of cruelty 
and revenge. Retaliation was the plea still used to 
sanction every enormity ; under which an arrear of 
vengeance was at length accumulated on both sides, 
which nothing short of the utter extermination of 
one of the parties could thoroughly satisfy. 

In the course of the year m2, several actions 
were fought with various success. Looking, how- 
ever, generally at the state of the war, it was mani- 
fest that the French were losing ground. Their hos- 
pitals were crowded with sick, and disease was daily 
extending its ravages, while the native armies, in- 
ured to the climate, were increasing in numbers. In 
the beginning of the year 1803, the French, exhaust- 
ed by their losses, were confined withm their fortifi- 
cations, by the vigorous movements of the black ar- 
mies; and Dessalincs, who was now the commander-in- 
chief, having concentrated his forces in the plain of 
Cape Francois, the French general, Rochaiubcau, 
was forced to bring together all his troo[)s from eve- 
ry other point, for the defence of the capital. In 
April 1803, reinforcements arrived from France; 
but the war, which was about this time renewed be- 
tween France and Britain, gave the final blow to the 
French cause in St Domingo. A British blockading 
squadron soon made its appearance before Cape 
Francois ; and the French general, thus hemmed in 
by sea, and closely pressed by his enemies on shore, 
who threatened to storm the place, had no alterna- 
tive, but to enter into a capitulation with General 
Dessnlines, by which he agreed to evacuate the whole 
tsJand. On the SOlh November 180.'], the standard 
of the blacks was hoisted on Cape Fran 9 oi 8 ; and the 
troops, amounting to about 8000, on evacuating tlie 
place, surrendered themselves prisoners of war to 
the British squadron, by which they were closely 
watched. 

Peace being thus once more restored to the coun- Dt^wilincs 
try by the valour of its troops, it became necessary ^ssunies 
to establish some permanent form of government. ■ 

Oil the first day of the year 1804, the generals and 
chiefs of the army accordingly met, and subscribed 
a formal declnrntion of independence ; all tlie Euro- 
pean names of the island were at the same time dis- 
carded, the ancient aboriginal name of Hayti was 
revived, and Dessalines, whose military talents were 
ill great esteem, was elected governor general for 
life. The sanguinary character of this chief, now 
raised to the supreme power, soon began to di'^play 
itself. His first proclamations breathed a spirit of 
moderation and peace, but these were soon succeed- 
ed by others of a more ferocious character ; and at 
length a general massacre was ordered of all the 
French inhabitants in the island, which was rigor- 
ously executed, without any distinction eitlier of 
sex V age. Dessalincs soon afterwards exchanged 
the smiplc title of Governor fbr the more ostenta- 
tious 01 ^ of Emperor, and, on tfio 8th October 1804, 
he was croVned with great pomp. In this situation 
he began to display all the cruelties of a tyrant, and 
a conspiracy being in consequence formed against 
12 
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ffCDommgo. him by the troops, lie was suddenly arrested at head- 
quarters, and, struggling to escape, he received a 
blow which terminated his life. 

i)i\iM()n After the death of Dessalines, tlie two chiefs, 
Cliristoplie and Potion, assumed the supreme power, 
having a. powerful body of adherents, a 

top'K aiul I'ivil war was the immediate consequence of their 

I'lMoii, rivab claims. In,, this war, which continued for 
several years, many battles were i'ouglit and many 
lives were lost, but the issue of the struggle was still 
flouhtful, when, in the year 1 8 1 0, a suspension of hos- 
ftJitii's took place; and though no formal treaty was 
H-igned, the country has ever since enjoyed all the 
Kubstantiul blessings of peace. 

Prom the year 1811, therefore, the island of St 
Domingo presents the pleasing picture of domestic 
prosperity and improvement. Both the chiefs have 
laboured with the most laudable assiduity for the 
encouragement of industry and good morals among 
their subjects. Schoolh have been established in 
cliiferent parts of the island, where the different 
brunches of education are taught according to the sys- 
lern of Laiicaster, and a fund luis been appropriated 
for the erection and endowment of a college, in which 
professorships are to be established in all the dif- 
ferent di'partnients of education and science. The 
two governments seem to be monarcliical in their 
j)rin('i[)les ; and Christophe, in imitation of the pomp 
oi other monarchs, bos created various orders of no- 
bility, together v\itb numerous olllcers of state, each 
of whom has a fixed order of precedenee, according 
to the supposed dignity of their office. Petion, in 
farming Ins system ol' government, rejected the ap- 
pendage of a titled aristocracy, hut ho was care- 
ful to preserve the gradations of rank, both military 
and civil ; and he w'a.s equally intent with (Cliristoplie 
in enlightening his subjects as to their moral duties. 
It would be very desirable, but it is extremely diffi- 
cult, to obtain any accurate intelligence as to the 
culrivalion of the island. During the early pari of 
the disturbances, most of tlie sugar works were con- 
.ligned to the flumes by the infuriated slaves. These 
Iidve not been since rebuilt, so that very little sugar 
is now made in the island. The chief produce culci- 
vafed is collce, and, in the year 1 SOo, when the island 
was under the administration of Dessalincs, the crop 
w.'i^ calculated at thirty millions of pounds. There was 
aKso in the island a considerable quantity of mahogany 
auvl other timber. At this period (1805), accord- 
ing to a feturn made, the inh<ibitants amounted to 
'iSO 000, and tile regular army consisted of 13.500 
infantry and 1500 cavalry. Since tlie accession of 
Louis to the throne ol’ France, various overtures 
havi' bi en nuule to the governments, both of Chris- 
tophe and Petion, for the purpose of bringing the 
colony under the control of the mother-country. 
But ail these overtures, however carefully disguised, 
and with whatever specious promises introduced, 
have been rejected with disdain by both the chiefs 
of’ this island, who have professed the stronge>c at- 
tachment to their dearly bought independent/. It 
was even proposed to send .out a new armament for 
the purposeof reducing them, when the suuoendescent 
of Bonaparte upon the coast of France interrupted all 
rliese measures, and they have never since been reiiew- 
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cd. The blacks have, tlierefore, at length at tained their Doming# 
wished for object of independence. All attempts to 
subdue them Jiave proved entirely unavailing ; they 
have made good their titie.,to freedom by the valour 
with which they have defended it ; and they now re- 
main a standing example of successful revolt to 
the other negroes. By increased vigilance and in- 
creased Immunity in the treatment of slaves, the otlicr 
coloniM|puay still, however, be preserved from the 
conta^^K^of insurrection. But it cannot be concealed, 
that the existence of the independent state of Hayti, 
in the neighbourhood of the other islands, affords an 
incentive to revolt against which it will be difficult to 
guard. Such a state of things operates as a strong 
argument for the strict enforcement of the act pro- 
hibiting the importation of additional slaves, as well 
as for the gentle trcati^cnf^ of those already in the 
islands. Humanity is the true policy of the West India 
planter. It is the only principle on which a society so 
constituted as that of the West India islands can be 
securely held together. Terror, indeed, may for a 
time awe the slaves into an unwilling obedience ; 
but aware, as they must be, of their own strength, 
it is only by ameliorating their condition, and by 
thus weakening the motives to revolt, that their obe- 
dience can be thoroughly secured. 

In 1 8 1 8, Petion died, and the government was peace- 
ably assumed by (jcncral Boyer, whom he was al- 
lowed to nominate his successor. (o.) 

DONECiAL, anciently called Tn/rcounel, a coun- Houmiaiic. 
ty in Ireland, in tlie province of Ulster, is bounded 
on the north and west by the Atlantic (Jeean^ on the 
east by the counties of Londonderry, Tyrone, and 
Fermanagh, and on the south by those of Fermanagh 
and Leitrim, and the bay of Donegal. It is separat- 
ed from Londonderry and' 'lyronc by Louglv Foyle 
and the Foyle river, except near the city of London- 
derry, tlie liberties of which extend to the west of 
the Foyle. Its greatest length is about ninety Eng- 
lish miles, the breadth varying from l() to 45 miles, 
and it contains about 1,1 00,000 English acres. Bally- 
shannon, near its southern extremity, is in latitude 
5 31' N. and longitude 8” S2.' W. from Greenwich. 

The subdivisions arc baronies ; of which there are Sniulivi? 
six, viz. Uaphoc, Kilmacrenan, Ennishovven, Tirhugh, Bums. 
Bannagh, and Buylagh ; the two latter, which 
had been before united, were disjoined by act of Par- 
lianicnt in I7y0. There are twcmty-lwo islands call- islands, 
cd the Bosses, on the north-west coast, of which Ar- 
ranniore, containing about 1000 English acres, i.s the 
largest. Excepting two or three, they are all inha- 
bited. 

Tliis is a very rugged country, with a cold, wet cli- Surface, 
mate, and, from the want of woods or plantations, 
much exposed to every blast. A great part of the 
surface is covered with hogs and mountains. It is 
nearly divided by n high ridge, that stretches from 
Tiellen Head on the west, to Tyrone on the cast. 

Yet there is a good deal of fertile land in the vallic.s 
between the mountains, and on the banks of the 
rivers; hut there the crops are frequently endan- 
gered by floods, which ru.sh impetuously from the 
high grounds. The western parts of’ the barony of 
Tirhugh on the sea, and the barony ol' Baphoe on « 
the east, comprehend all the c hampaign country. 

4 ' K 
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Besides the Foyle, and the lake of that name, 
whidi form the eastern boundary of the county, the 

fake” principal rivers are the Finn, which traverses a great 
part of it from west to east, and falls into the Foyle 
at Strabane ; the Erne, which rises from a take of 
that name, in the county of Fermanagh, and falls in- 
to tile sea at Bally shannon ; and the Guibarra, a 
river of extraordinary breadth and depth for the 
shortness Of its course, reaching the sea ot4j|||p west, 
after a course of twenty miles. The fnm water 
lakes of any npte are Lough-Eask and Lough- 
Derg. Lou^h-Foyle and Lough-Swilly are prms of 
the sea ; the former navigable for ships of great bur- 
den to Londonderry, and for small craft up to 
ford ; and the latter carrying vessels of 150 tons to 
Letterkenny, almost in the centre of the county. 
Besides these, there is a number of bays, formed by 
inlets of the sea, from Mulray on the north, to Done- 
gal and Bally shannon on the south. 

.*^penery. Among the natural objects worthy of notice may 
be mentioned a remarkable glen at Brown-Hall near 
Ballyshannon. It is watered by a mountain stream 
which winds through limestone rocks, sometimes 
above ground, and sometimes concealed from view. 
The rock in many places is split and much wooded, 
and the chasm has many bendings and precipices, 
over which the water is projecteu with great force, 
and when swelled by the rains presents n very awful 
spectacle. A curious phenomenon, called M^Swhte^s 
Gun, is observed near Hornficad, a headland on the 
north coast, when the wind blows from that point at 
half tide. The waves, which have perforated the 
rock for about twenty yards, rise through an open- 
ing in it, not much larger than a kitchen chimney, 
and ascend into the air with a terrific noise, which 
may be heard for many miles. 

Agmiiliiirc, '^Ith the exception of a few farms in the hands of 
proprietors, and the land in the immediate neigh- 
bourhood of the towns, agriculture is in a very back- 
w'ard state in Donegal. The use of the plough is 
confined to a small proportion of the cultivated land, 
and is generally of a bud construction : spade labour 
is preferred in most places. Barley is the chief grain 
* crop, and it is almost all used in distillation ; oats 
are only grown for home consumption, and wheat is 
confined to a few favourite spots. There ore only 
two flour mills in the county. The culture of flax, 
is considerable in the barony of Raphoc, and is ex- 
tending even in the mountain districts. Rotators 
arc cultivated every where. Turnips, cloverF,..and 
other green crops, arc almost unknown among the 
tenantry. Village or partnership farms still a- 
boiind, but farms now begin to be let to individuals 
ns separate holdings. In the low country they are 
fVoiu 10 to 56 acres in extent, and from 40 to 500 
in the mountains. The fences arc \ commonly no- 
thing better than ditches, with banks of tui»f or clay, 
so that the cattle require to be horded while the 
crops are growing, and in many |rartB they are al- 
lowed to graze promiscuously as soon as the crops 
are removed, oca-weed nod sliclly sand arc used as 
manures, but very little limestone or limestone gra- 
vel. The practice of pat and burning, so com- 
mon in many parts of Ireland, is seldom resorted to 
in this county. Leases arc granted for 21 3 xar 8 
and a life. , 
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The staple manufacture of Donegal is linen, which BouegiU. 
has revived since iJae peace, and continues to extend. 

In the barony of Boylagh the women are much cm- 
ployed in knitting stockingK, which ure sold to pro- 
vide for the rent. Kelp is prepared along the norili- 
west coast ; ahd daring the fishing season three or 
four salt-pans used to be kept in full work. But 
whisky, sa 3 r 8 Dr MTarlan, particularly in the 
liiin region, and all around the is the chief 

manufacture. ** It is by running their barley into this 
beverage, that they provide for one-lialf year’s rent. 

This is therefore u tax raised by the ricli on the mo- 
rals and industry of the poor.” In 1814 and 1815, 
the fines for illicit distillation imposed upon the 
parish of Culdafl‘, containing about 4^)00 inhabitants, 
amounted to L. 6200. 

The herring fishery, which was at one time ver) * 

productive on the north-west coast of Donegal, has 
declined greatly within these few years, though in 
some seasons it is still considerable. In each of the 
years 1784 and 1785, the winter fishery produced 
L. 40,000 to the inhabitants of the Rosses. Tiiis in- 
duced Colonel Con 3 mgham to form un establishment 
for prosecuting this fishery on the island of Innis- 
macdum, one of the Rosses, to which he gave the 
name of Rutland, after tlic nobleman of that name, 
who was then Lord Lieutenant, ut an expence to 
himself of L. .^8,000 ; besides L, 20,000 granted by 
Parliament. This undertaking was remarkably suc- 
cessful nt first, but the herrings have since disap- 
peared, and the whole scheme has entirely failed. 

The white-fishery is in a great measure neglected. 

Whales and sun-fish occasionally visit the coast. 

At Ballyshannon salmon ond eels arc caught in tlu' 

Erne, in such numbers as to afford large rents to the 
owners of these fisheries. 

The lower orders, especially in the mountain dis- ( .,j , 

tricts, and near the sea coast, arc in general miser- ilic 
ably lodged ; and even where the cabins are some- 
what better, they are often intolerably fillliy, the 
cattle and pigs in many cases living in the same 
apartment with the family. Turf is the only fuel; 
the common food potatoes and oaten breaO. The 
expence of subsisting a family of six is estimated at 
L. 15 or L. 16. In the mountain districts, a cabin 
with an acre of ground and grass for a cow is rented 
at a guinea a year, by cotters who get 9d. a day lor 
their work, or (j^d. with victuals. Jn the low coiui- 
try the common rate of wages is 13d. without food, 
but Uicre the cabin with its appendages rents for 
two guineas and three pounds. 

A gentleman of the name of Robinson, about 20 Kducation. 
years ago, bequeathed a sum of money for the in- 
struction of children of all persuasions, from the in- 
terest of which L. 15 was to be paid yearly to a 
schoolmaster, in each of the parishes in the diocese 
of liaphoe. The practice is to allow the school- 
master L. J‘2, and to lay out the other L. 3 on books. 

Tiiew state of education in the mountain districts is 
saidi^ be more backward than in any other part of 
Ireluim. Tiic English language is very little known 
there. Tlni people are anxious to have their cliil- 
dren instructed, but are in general too poor to erect 
schools and support teachers. 

Id this state of ignorance it is not to be wondered 
that the pfople should be addicted to superstitious 
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observances, some of which cannot well be ascribed 
to the prevalence of the Catholic religion, though 
the only one that deserves to be noticed is of that 
St Patru-k'- description. On a small island in Lough-Dcrg, St 
Purgatory. Patrick’s puj-gatory, as it is called, has been fatuous 
for several centuries. Safc-conducts appear to have 
been granted by the kings of England to foreigners de- 
sitfuhTo visit it, in the fourteenth century, some of which 
have been preswved in Rymer’s Fccdera^ Accord- 
ing to Mr VVakefi^d’s information, it is still a place 
of great resort from June to September. Every 
pilgrim must remain nine days and as many nights 
on the island, and pass the lust twenty-four hours 
without food. For the greater part of the day they 
arc on their knees, and, as there are no beds nor shel- 
ter of any kind, they sleep under the canopy'of 
heaven. A priest with six assistants attends to di- 
rect tiu.' penitents in their devotions, and they find it 
a laborious but very profitable undertaking. Theee 
are never /ewer than 1000 or 1200 persons assebi- 
bled on the island while the sfa/iow lasts. From what- 
ever distance they may conte, they must travel all 
the way barefooted and bareheaded. Each is allow- 
ed an oaten cake daily for eight days, and for drink 
they have nothing but the water of the lake, to 
which tlu\v give the name 

Donegal is in (he ccclesimbM province of Ar- 
magh, and, according to Beaufi^, contained, in 1792, 
12 parishes, thirty of which, with thirty-two church- 
es, compose the diocese of Raphoe ; 11 parishes and 
l.T churches are in that of Derry; and one parish 
with its church in the bishopric of Clogher. The 
number of pari^hes all provided with resident cler- 
gymen is now 48. All sorts of tillage crops pay 
tithe, but it is usual to agree for a payment per acre 
in money, wdiich is said to be in general moderate, 
and obtained without discontent or litigation. 
Ucprcsinta- 'iVelvc members sat in the Irish Parliament for 
the county, and the boroughs of Batlyshannon, Done- 
gal, Killybegs, Lifford, and St Johnstown. The 
county now sends two members to the Parliament of 
the Dnited Kingdom, but the boroughs none. The 
number of freeholders, according to Wakefield, is 
9000, chiefly Roman Catholics, among whom the 
Marquis of Abcrcorn and the Earl of Conyngham 
have the greatest influence. 

In 1789, the population of Donegal was estimated 
by I\Ir Burke of the Royal Irish Academy at 140,000, 
the number of houses being then 23,521 ; in 1802, it 
was supposed to approach 200,000, which is one per- 
son for every 5^ English acres. The Catholics are 
said to he to the Protestants as 6 to 1 ; the latter arc 
chiefly Presbyterians. Except Lord Southwell, none 
of the Catholics seem to have landed property ; none 
of them arc ever on the grand jury ; nor is there a 
Catholic officer in the county militia. There is no 
large town in the county. Out of thirty which receive 
the name of towns, Lifford, where the assizes are 
held, Ballyshannon, Donegal, Raphoe, l^tterl^nny, 
and Rathmelton, are the only places worthy of votice ; 
and none of them require to be particularly /escrib- 
ed. Small as is the population of this extensive 
county, it does not aflbrd sufficient employment to 
its Inhabitants. In one year, 4000 have embarked 
at the port of Londonderry alone for a foreign coun- 
try, many of them emigrants from this cdunty. 
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At the beginning of the seventeenth century, Do- Donegal 
negal was possessed by the 0’D(umell8, O’Dogher- 
tys, Macawineys, O’BoyleSjMacwards, Macconmeys, 
O’Gallaghers, and Clerys. The boundaries of tlic ciianges in 
estates that belonged to these families are distinctly its Landed 
marked in a map, called Ortdim Improved ^ copies l*ropcrty. 
of which were published in Dublin about twenty 
years ago. In 1618, a survey was made by Nicho- 
las Pynnar of the six escheated countiea of Ulster, 
which James I. had bestowed chiefly on British set- 
tlers, for the purpose of ascertaining if they had com- 
plied with the conditions required of them. The 
extent of these plarUations was found to be 500, OCO 
Irish acres (nearly 810,000 English acres), but a 
great proportion of this was of little value. The 
landed properly of Donegal experienced anotllkir re- 
Vjl^Hion after the rcbelhpn of 1()41 ; and it was again 
il|pitved, by Sir William Petty, in l654, whose map 
isOTill preserved by the Commissioners of the Public 
Records in Ireland. See Beaufort's Memoir of a 
Map (f Ireland^ 179'^ J M‘Parlau*s Statistical Sur- 
veif of Donegal^ 1 802 ; Newenham s View oj the 
IS/atHral, Polihcal, and Commercial Circumstances of 
Ireland, ; Wakefield^s Account (f Ireland, Sta- 
tistical and Political, 1812; and the Parochial Sur- 
vey of Ireland,\o\.l. (1814), andVohll. (I8lG.) (a.) 

DORSETSHIRE is an English county on theAndcnr 
south-western coast. In British times, and previous 
to the landing of Caesar, it was inhabited by tlie Du- 
rotriges and Morini, two appellations derived from 
the Britisii language, and signifying dwellers on the 
coasts of the ocean. By the Ramans this county 
constituted a portion of Britannia Prima ; and the 
Saxons called it DorscUa (a word having the same 
meaning as the above British appellation), and in- 
cluded it in the kingdom of Wesxex. Kingston-Hall 
and Corfe Castle are mentioned us royal residences. 

On the north, Dorsetshire is bounded by Somer- BoimdariiH 
setshire and Wiltshire ; on the east by Hampshire ; 
on the west by Devonshire and a part of Somerset- 
shire ; and the British Channel bounds it on the south. 

'Ihe irregularities of its form prevent its being 
compared to any determinate figure : the northern 
boundary has a considerable angular projection in 
the middle ; the southern coast runs out in various 
points and headlands ; and the western coast inclines 
towards Devonshire, with an irregular line. Its 
greatest length from north to soutli is about 35 miles; 
and its breadth from cast to w'e8t55; its circumference, 
including about 775,000 acres, is nearly 160 miles. 

Dorsetshire is divided into thirty-four hundreds, Divibionh. 
containing more thiui 390 parishes, nine boroughs, 
and twenty-two market towns ; the principal of which 
are Dorchester, Bridport, Sherborne, Lyme-Regis, 
Sbaftsbury, Warebam, Weymouth, Melcombe Regis, • 
Poole, and Cernc. Twenty members are returned 
to Parliament by this county, viz. two for the shire, 
and two for each of the following towns : Dorches- 
ter, Poole, Lyme-Regis, Weymouth, Melcombe-Re- 
gis, Bridport, ShafUbury, Wareham, and Corfe-Cas- 
tle. Dorsetshire is a part of the see of Bristol, 
though, prior to the dissolution, it had a bishop of 
its own, being a see of itself ; and at different periods 
was connect^ with those of Oxford, Winchester, ^ 
Sherborne, and Sarum, 

The surface of Dorsetshire is hilly and uneven. Sunkce; 
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great portion of Ute tea^ty ba» the appear- 
^ ance of Downsi open and itnIncloAed portions^ co- 
vered with aheep. More sheep are pa&;tured in tiie 
neighbourhood of DorclH;8tcr than in any other 
district, though great numbers of both sheep and 
oxen are fed in tho Vale of Ulackmore, which is 
celebratfd as rich {lasture land, containing up- 
wards <H 170,000 acres. There arc, also, in this 
district several orchards, prodocing excellent cider. 
On the south-western side, there are many voles of 
great luxuriance; but on the south-eastern, there is 
much waste land, dreary and barren, hardly support- 
ing/ even in the summer months, a few sheep and 
cattl^ and supplying the neighbouring villages with 
heatl|^or fuel. Even in this region, however, culti- 
vatio7i8 advancing, and detached portions are im- 
proved. The turnpike-roads in this county 
merous, rendering travelling easy and comraodi| 
Thpsc downs are principally of a light chalky Si 
with a turf remarkably fine, producing hay, in the 
enclosed ports, of an excellent quality, on wliicli 
beasts will tlirive well in winter, without any other 
fond. About Bridport, the lower lands ore mostly 
a deep rich loam; but on the hills, throughiDut the 
western district, the soil is a sandy loam, intermixed 
with Hint, well adapted fur the growth of beech. To 
the north of Sherborne, where is some of the best 
land in the county for the plough, it is a stone brack, 
which is the case in the Isle of Portland, and the 


Isle of Purbeck. Is tlie centre of the county the 
soil is good, und the land well managed. 

Dorsetshii'e is not a well wooded county ; and, in 
general, native timber is scarce and dear. In some 
local spots where the land is cold and wet, such as 
Duncliir, in the Vale of Blackmore, Heycomhe 
Wood, in the Vale of Sherborne, and others of a simi- 
lar nature, some plantations may be seem 

The air of Dorsetshire is remarkably mild and 
salubrious ; which, added to the beauty of its scenery, 
has obteined for it the appellation of the Garden of 
England. Weymouth has long been celebrated as 
a fashionable watering-place ; and, owing to the ge- 
neral cidmness of the sea there, its pleasant situation, 
and its commodiousness for bathing, has, through 
the freqv^nt visiC» of the lioyal Family, risen to great 


consequence. 

forts. There are several good and safe ports in this 

county ; the principal of whicli are, Poole, Lyme- 
llegis, and Bridport. 

nivers. XJie rivers of Dorsetshire are the Frome, the 


Stour, the Piddle, and the Ivel. The Frome rises 
in the’norlh-western part of the county, near Ever- 
shot ; and, passing by Dorchester, reaches Poole, 
and falls into its bay. The Stour enters this coun- 
ty from Wiltsliire, near Gillingham ; and, pursuing 
a southern and south-eastern direction, enters Hump- 
sirire. The Piddle rises in tlie nortli, und flowing 
to the south-east, vgiites with Poole Bay. Jhe Ivel, 
anciently Yoo, has its origin from se\\eraV springs 
near Horethorn, in a hill north-east fronS Sherborne, 
from which town it flows into Somersetshire, and 


falls into the Parret;* 


Cann]. Xhe Dorset and Somerset Canal passes through 

a portion of this county. It has its conunencemcot in 
the Kcnnet Avon Canal at Widbrook near Brad- 


ford,* and terminates in the Stour river, near Gains- Dorsctbbrr. 
proas in Shfiliiig-stone-Okeford. The principal ob- 
jects of the canal are to supply the manufacturing 
towns and neighbourhood through which it passes 
with cook, and to open an inland communica- 
tion between tho Bristol Channel, the Severn, the 
Thames, and the southern coast of the island. The 
navigation of this canal is continued from GairAstrOi's, 
by means of the river Stour, whicl»-^as been made 
navigable across the county, and ^nninatesat Chri.sL- 
eiiurch harbour, Hants. 

Although neither coal nor any metallic ores have Qimrncs ai 
ever been worked in Dorsetshire, the stone quarries 
of Purbeck and Portland have long been celebrated. 

Purbeck, though palled an island, is more properly 
a peninsula, of an irregular oval form, about twelve 
miles in lengtli, and seven in breadth. The soil is 
altogether calcareous, and for the most pai t a cou- 
tpuedmasa, either of white or a brownish limestone; 

latter having a mixtuie of seu-shella. The quar- 
ries on the south side of the isle ufi'ord an inexhaust- 
ible fund of natural curiosities. The best quarries 
areal Kingston, Worth, Langton, and ^wanwicL. 

The Swanwick stone is white, full of shells, lakes a 
good polish, and ipokll'like alabaster. About Ware- 
ham and Morden a stone of an iron colour, 

called fire-stone. Dunshay, marble of various 

colours, blue, red, g«ey and spotted, are dug up ; but 
all of a coarse grain. Much of the stone of this dis- 
trict was used in the building of St Paul’s ('alhedrul, 
Westminster Bridge, and Uamsgatc Pier, and may be 
discovered in many of our ancient cathedrals, churches, 
grave-stones, and monuments. 

The rocks in the Isle of Portland rise frequently I&U’ of P^irt- 
to 100 or 150 laet, and large masses lie scattered 
the shore. These are composed of calcareous grit, 
containing moulds or larox of various shells, and 
emitting, when rubbed with steel, a bituminous smell. 

The grit is cemented together by a calcareous paste. 

The quarries are scattered among these rocks, mure 
or less, in every part of the isle; but those of most 
repute arc at Kingston. At tliis place is a pier, 
wiience upwards of 6000 tons of stone, on an ave- 
rage, are supposed to be shipped ofi' annually^ The 
first stratum in these quarries is about one foot of 
blackish or reddish earth ; then six feet of stone, not 
fit for exportation. Below this is the bed of good 
stone, ten or (gpelvc feet deep, and beneath il flint 
or clay. The stratum of stone that is worked fur 
sale lies nearly parallel with the upper surface of the 
island, and without much earth or rubbish on it. 

When the beds are cleared, Uie quarrymen proceed 
to cross-cut the large flats, which is done with wed- 
ges. The beds being cut into distinct lumps, are 
squared by the JiammtT to the largest size which it 
will admit ; and blocks are thus formed from half a 
ton to six or eight tons weight. The colour of the 
Porliand stone, or freobtoue, as it is sometimes call- 
ed, from the freedom with which it may be broken 
into ^ shape, is well known, as almost while, and 
as composing the mattnols of the most splendid 
erections in London, as well as in other parts of the 
British empire. 

The general practice and management of tillage in Agriculiure- 
tbis county is less attended to than any part of agri- 



DOR 

Dorscihhirer culture ; for it appears to be the plan of the farmers 
‘ to put their seed into the ground with as few plough- 

ings as possible. The sowing of wheat is often ef- 
fected with one ploughing; and symmetry aud neat- 
ness are so much disregarded, that, in small pieces 
of land, the ploughman will vary three or four yards 
from a straignt line. The plough used is called a 
is long, large, and heavy, with one small 
wlieel at the fKhlL of the beam, and worked by four 
horses, or six oxmb, two a-breast. in the neighbour- 
hood of the towns, land lets for from forty Co fifly 
shillings the acre ; and, in general, arable land from 
twenty to thirty. 

Fiudiio Barley is found to make the best returns; and 
from 10,000 to 12,000 bushels of malt are annually 
made m some of the towns. Flax and hemp are ob- 
jects of great importance about Bridport, Bradford, 
and Beminster. The seed is imported from Riga, 
and the average crop is from fifty tt) sixty dozen 
pounds per acre, worth from four sbillinga and six- 
pence to seven shdlings per dozen. It is a precari- 
ous crop, depending very much on the season. The 
seed winch is not good enough for sowing is bruised 
in a mill, and then put into hair-cloths and pressed 
by a heavy weiglit, wlien the linseed-oil used by 
painters is prodnci d. The hull or husk remaining 
alter the operation is made up into tlie oil-cake 
used for feeding cattle. 

shcL'p, The slieep of Dorsetshire have long been cele- 

brated. They are horned ; white faced ; long small 
white legs ; the carcase rather long and thin ; the 
mutton fine grained, and of good flavour ; weigliing, 
per quarter, m wethers at three years and a half old, 
from 16 to 20 lbs. Their wool is fine and short; 
and the breed iius the jicculiar property of produc- 
ing lambs at any period : 800,000 is supposed to be 
the stock ot the county, of which number 150,000 
are annually sold and sent out of the county. The 
produce of tlie wool, yearly, is estimated at 90,000 
weight, of tliirt y-one pounds each. 

pjjj. breed of horses is not particularly regarded. 
The oxen are principally of the red Devon breed, 
crossed with the 1 lanipShire and Wiltshire ; and are 
frequently employed in agriculture. Cows are much 
used for the duiry, very little account being made of 
their size or colour if they produce much milk. But- 
ter lb the greatest produce, though some cheese is 
also manufactured. 

'I'he mackerel fishery is of considerable cona^ 
isiuriLNs. qmjjjce to this county. Vast numbers are taken 
near Abbotsbury, and along the shore from Port- 
land to Bridport. The season for taking them is 
from the middle of March till Midsummer, 
or seins. Herrings, and other fish common in ttieoe 
seas, are also taken in abundance. 

Manufac- Tlie manufactures of Dorsetshire are not exten- 
tures. 'Pbjj principal are those of flax and hemp, in 

the neighbourhood of Bridport and Beminster ; and 
also on a smaller scale in the isle of Purbeck ; pf all 
sorts of shirt buttons at Shailtsbury ; of a ^ort of 
flannel, or coarse woollen cloth called swanskin, at 
Sherminster. At Stalbridge is a manufacture for spin- 
ning sillc; and at Sherborne is toother upon a larger 
scale. Some worsted stockings arc made at Wira« 
borne. 
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On the extended ^owns in the^oighbourhood ofi)oi*ctfchire. 
Dorchester, several tumuli are thrown up in all direc- 
tions, proving tliis town to have been an important Britibh An. 
place in British times. Maiden Castle, situated 
oii dhe apex of a hill about one mile south of the 
town, is, undoubtedly, the remains of an origi- 
nal British fortress, f^early two miles north-west of 
Kingston-Hall, in the parish of Shapwicke, is a cele- 
brated encampment called Bradbury- Rings, which 
oct^tes' the summit of a considerable eminence. 

This -camp is of a circular form, with treble ramparts 
and ditches, having two entrances, one on tbe north- 
east, and another on the west side. The circum- 
ference of the outer rampart is nearly a mile. In 
the parish of Lullwortli is another British fortifica- 
tion, consisting of three ramparts and ditches, in- 
cluding an area of about flve acres. It is generally 
called Flower s Barrow, from the prevalence of these 
ancient sepulchres within its compass. Many of 
these barrows have been opened, and found to con- 
tain burnt bones, corroded metal, and remains of 
ancient warlike instruments. A barrow was opened 
some ydars ago at Stowborough, in which a body 
was discovered in an excavated oak trunk, wrapped 
in folds of skin. Between three and four miles from 
Corfe Castle eastward, is Nine Barrow Down, an 
eminence which derives its name from the nine large 
barrows situated on it in a line. About a mile from 
Winterbourn Abbas, is a small druidical circle, the 
diameter of whose area is 28 feet ; and the adja- 
cent Downs are much fuller of Celtic barrows than 
even Salisbury Plains. There is an endless fleld 
in many parts of the county for those fond of British 
antiquities. 

The Via Iceniana, or Icennine Way, enters the Roman An. 
county near Woodyates ; and passing through Dor- tiquities. 
Chester, takes its course to Seaton in Devonshire. 

There arc several smaller ways proceeding from Dor- 
chester, WinborM Minster, and some other places 
in the county, Im Roman stations in Dorsetshire 
appear from the best authorities to have been Loa- 
dtnis, now Lyme Regis ; Canca*Arixa^ Charmouth ; 
Durnovaria, Dorchester; Vindogladia^ Winborne; 

Clavinio, Weymouth ; Morimot VVareham ; and Bol- 
clanniOf Pole. Near Dorchester are the remains of 
a Roman amphitheatre, which is computed to have 
held nearly 13,000 spectators. A large circular en- 
trenchment may be traced upon Woodbury Hill, 
supposed to have been the Caslra Statica of the Ro- 
mans. On Hambledon Hill is another encampment; 
and the remains of what has been thought to be a la- 
byrinth. In the parish of Rampisham, a beautiful 
tesselated pavement, about fourteen feet by ten, was 
discovered in 1799 ; and in the vale between Maid- 
en-Newton and Frampton, at the distance of 150 ^ 

yards from the river Frome, another, of much Itirger 
dimensions, was found in 179^* At Sturminster- 
Newton are the ruins of a castle b the form of the 
letter D. 

The remains, of ancient castles are numerous in Castle?, 
Dorsetshire ; the principal are the following : Corfe, 
whose ruins are large, and allowed to be the noblest 
and grandest in the kingdom ; Abbotsbury, a little 
north of East-Bexington ; Brownsca Castle, in the 
isla;^ of the same name ; and Portland Cnstje. 
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The ebbej^ wi fa c rufiu imj^ yet be discovered, 
ftre Ibose of Uie Monastery of Benedictines at Cran- 
bome, a part of which now forms the parish chtircbi 
one of the oldest in the county ; Germ Abbey, smd 
to be founded by St Augustine, the remains of trfaich 
are not many, but interesting; Abbey Milton, whose 
churdi ,4i now converted to a private chapel ; the 
Monastery of Shaftsbory^ the ruins of which are dis- 
cernible, D«iar the mansion of Sir Thomas Arundel ; 
aome parts of d»e cloister and domestic buildings of 
the Abbey of Sherborne aro now occupied by silk 
machinery ; baiddea inconsiderable remains of several 
more* 

The church of Fordington is partly in the Saxon 
style; that of Corfe is Gothio. The churches of 
Ciorchester, Sherborne, Millbourne, St Andrew, Ra- 
pisham» Weymouth, and Shaftsbury, are all venera- 
ble buildings; but Dorsetshire cannot boast of 
many instances of ancient ecclesiastical buildings. 

Among the modem erections of this county 
should be mention^ the new jail of the county 
town. It was built according to Howard’s plan, un- 
der ttbe direction of Bradbum the architect. In its 
external oppeanmeo it is peculiarly handsotne and 
characteristic ; aud the interior possesses every con- 
venience appropriate to its destination. 

The principal neblemen and gentlemen's seats of 
Dorsetshire are ; Encombe, of William Moreton Pitt, 
Esq.; Grai^, of John Bond, Esq. ; Moer Critchel, of 
C, Sturt, Eisq. ; Paraham, of Sir William Oglander, 
Bart. ; Luliworth Castle, of Thomas Wedd, Esq. ; 
Abbey Milton, of the Earl of Dorchester ; Sherborne 
Tiodge, of the Earl of Digby ; Kii^ston Hull, of H. 
Bankes, Esq. ; Winterbourne, of E. Williams, Esq. ; 
Wolveton House, the seat of the Trenchard family. 

This county aSbrds the following titles to different 
noble families ; Earl of Dorchester, to the family of 
Carleton ; Earl of Sherborne, to the family of Dal- 
ton ; Earl of Shaftsbury, to that^ Ashley Cooper; 
Viscount Bridport, to that of Howl ; Duke of Port- 
land, to that of Dentick ; Duke of Dorset, to that of 
Sackville ; and Earl Digby, to that of Digby. 

The population of Dorsetshire in 1 700 was 90,000 ; 
in 1750 It vras 96,000; in 1801 it was 119,100; 
and, according to the returns of 1811, it was as fol- 
lows 


Inhabited houses, 

Families inhabiting them, 

Houses building, 

Uninhabited, - - 

Families employed in agriculture, 
tn jrade, manufactures, and handicraft, 
Not indudsd in the above classes, 

93,210 

26,821 

171 

84] 

12,962 

9.607 

4,232 

Total of males, ... 

■MM — , females, - 

57,717 

66,976 

Grand total, • - - ^ 

Population of 1801| 

^ 124,693 
II9400 

Increase, 

5,593 

See Hutchin’s History of HomtAirt ; 
tics qf En^and and Wales. 
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DOWN, a county in Irefamd, bounded by the Down. 
Irish sea on the east and smith, by thecountitt of 
Armagh and Louth on the west, from which it is se- 
porat^ by the rivers Bann and Newry, and by Car- 
rickfergus toy and the county of Antrim on the north. 

From Point Cranefteld in the south, to Grey Point 
its northern extremity, the distance is Dearly 40 
Irish, or 51 English miles; but from Lisburn Snd^^, 
in the north-west, to Dundnun in >!% south-east, it 
is not more than 20 English roim. It contains by 
estimation 344,658 Irish, or 558,289 English acres, 
of which 44,658 Irish acres are niounlainous and 
waste. The hfty-fourth degree of north latitude 
pastes close to Cronefield, and the sixth degree of 
west longitude, a little to the west of Hillsborough. 

It is divided into eight baronies, viz. Ardes, Castle- Divi!<ion'< 
reogh, Dufferin, Upper Iveagh, Low»r Iveagh^ Ki- 
nalarty, Lecale, and Mourne, with Lue Lordship of 
Newry. It is in the ecclesiastical province of Ar- 
magh, and is divided between the dioceses of Dro- 
more and Down ; the first occupies the western part 
of the county, and contains 21 parishes ; the second, 
to the east, forty- two. This is the . umber of parishes 
according to Dubourdieu’s survey (1802). Beau- 
fort, in 179s, gives only 60 ; but the latest accounts 
increase them to 74. 

This county presents a great variety of surface ; Surface ami 
the plain, the detached hill, ranges of hills, and 
mountains. The plains are mostly confined to the 
banks of the rivers ; the hills occupy a larger portion ; 
and the lofty mountains are thrown together in the 
southern quarter, whence they afford a striking fea- 
ture, and enter into almost every extensive pros- 
pect. Here the Mourne mountains, the second in 
point of heifdit in Ireland, rear their loflty summits. 

To ^he north of these, and on the western side, the 
land is in a high state of cultivation, inhabited by a 
middle class of manufacturers, and embellished w'ith 
plantations, bleaching grounds on the rivers Bonn 
and Laggan, a a neat whitewashed habitations. Tiie 
lough of Belfast on the north, with the numerous 
vessels that resort * ^ it, and the town itself at the 
bottom, form a most interesting prospect. 

The climate is variable, but not subject to ex* Climate and 
tremes. Jt is seldom long dry in summer, or frosty 
in winter, and Christmas often finds the fields cloth- 
ed in green. In spring, ttie prevailing winds are 
from the east, nor do they entirely give way to the 

S nial breezes from the south and west till May is 
* advanced. The highest winds and heaviest rains 
are from the west. Though the climate is generally 
salubrious, yet it has been observed that a long course 
of# we^er in summer, or frost in winter, is 
frequently productive of disorners. The soil is of 
every quality, from sand to strong clay, but the pre- 
dominant soil is a loam, not of very great depth, b^t 
good in quality ; and, in most places, intermixed with 
stones : in the neighbourhood of Moira and Maghera- 
lin, cn the north-west, it is incumbent on limestone. 

Copper and lead have been found in several parts, Minerals, 
but no iron or coal. There are ftveral quarries of^c. 
fine fireestonc, of different colours, particularly at 
Scraba near Newtown, and Kilwarlin near the road 
fVom Hillsborough to Moira. Slates are wrought 
near Bangori on the north, and also at Hillsborough, 
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Down. AnnahUt, and Ballynahinch. LimaatODfi is not ver^ 
general ; it abounds nost near Mofrai. Granite is 
chiefly confined to the barony of Mournc, and the 
Lordship of Newry. Clays of different degrees of 
fineneiSi marl, limestone, gravel, and other fossils, 
are found in many places. Mineral waters,* chaly* 
beate, and sulphureous, are numerous, and some of 
tha^orp^r strongly impregnated. A chalybeate at 
uranshaw, in^he barony of Ardes, is said to be taoitc 
than twice the slb^ngth of that of Tunbridge. 
iUvcrs. ^ The principal r\ers of this county are th^fiann, 
Laggan, Newry, and Ballynahinch. The B^P has 
its source in the mountains of Mournc, and after a 
course of nearly thirty miles, falls into Lough Neagh, 
near the Bannfoo ferry, in the county of Arnia^. 
Near rorladuwn it is joined by the Newry canal, 
which unites the bay cf CarJingford with Lough 
Neagh. The Laggan, which rises from two springs 
in the mountains of Sheve-Croob and Siieve-na-ho’ , 
to the nortli of the Mournc range, first flows noriu- 
west till it nearly reaches the confines of the county, 
and then winds along its northern boundary, till it is 
losi in the Lough of Belfast. Pearls were formerly 
found in both lliese rivers. Newry rises near Rath- 
fryland towards tlie west ; and, after a short and ir- 
regular course, falls into Carlingford bay. The ca- 
nal which connects this river with the Bann has 
opcMicd a c..iiniTiunication with Lough Neagh, by 
which vessels of 50 or (lOtons passthrough the heart 
of Ulster. Tlie B illynahinch has its source in four 
different streams, e;ich of which issues from a sepa- 
rate lake, and joins Strangford Lough on the flOurh*< 
west. 

iA Though there arc some very large estates in this 

J' -.iLii. county, property ib yet much subdivided, and has all 
the diffeixMu gradations, from th(? most opulent 
nohieman to the tenant in perpetuity, wlio farms his 
(uvii liiiul. Most oi it is fieeliold. The rent ' ivas 
I'stiinated ov Dnbourdicn, in 1H()2, at an 

iri^h iu li , lor 'K)0,0()() acres, allowing for the inoun- 
t.iins iiiul I gs, computed at t4',Go8 acre's. F'r 

akeiiclfi is of opinion tiiat he rent of these 

)(' Ooi) .xrcs wa louble ihi? in 1809, which, bemg 
uho' J iiic English acre, i>.eins very high over 
. en a terrltorv. It is above the average 
t ':il nl thL best couL.io' n !!Sc\4iond, as returned 
t ce Uou’-jjassi^Mjcrs ol the xVoperi ,-La> - in 1811. 

j Ik I'l ' as of tins . ouiity i uivided in- 

.Lvi .wo n li St, biirh as are possessed 

h. v’i 1 l.ave recourse to other bianch 

i ‘ - — tlie second, such as are held by wea- 

' A .jther tradesmen. The former run from 
iwemy TO fifty, and, in some instances, so far as one 
hundied ; the tier are of every size from one 
lo twenty acres. '*'n'> rent is always paid in money; 

t jnal services arc never exacted. Some leases 
JL\ e for lives and yearti, others for lives alone. Fences 
consist chiefly of a ditch and bank, without quicks 
of any kind, or sometimes with a few plants of 
furze stuck into the face of the bank ; but dry one- 
walls are frequqpt in the stony mountainous parts. 
Great improvement has been made in its agricul- 
ture within these twenty years. Thrashing-mills, 
and the two horse ploughs of this country have been 
introduced. But it cannot be said that a good sys^i 


tern prevails generally, whkdi the small sixe of the 
farms, indeed, renders impracticable. A regular 
rotation is rarely followed in the crops; falmws, 
clovers, and turnips, are upon a very small scale ; 
and from the greater part of the arablh land, it 
is still the practice to take crops of grain in succes- 
sion, only partially interrupted by potatoes, flax, and 
peas. Oats, the principal grain, are grown on all 
soils ; barlqr is usually sown after potatoes, and also 
wheat to some extent on the coast. Of flax they 
sow four bushels an Irish acre, and the medium 
produce is fifty stones. Rye and peas occupy but 
a small space. Lime, marl, shelly-sand, and sea- 
weed, are used as manures. Paring and burning 
are confined to Ibe mountains. 

Tiiere are extensive meadows on the banks of tlie Live Stock. 
Bann and the Laggan; but this is not a grazing county. 

The soil, except in the mountains, is thought to be 
better adapted to tillage than pasture. A good 
many beasts are fatted, but cows are tlie prevailing 
stock, kept in small numbers on every farm. They 
are long-horned, thin in the sides, and deep in the 
belly, but yield much milk when well fed, and each 
of them from 60 to as much as 120 lbs. of butter in 
the year, or about two-thirds of the medium produce 
of the butter dairies of England. Sheep in flocks 
of any size are confined to the mountain districts. 

They are very small, many of them when fat not 
weighing more than seven or eight pounds a quar- 
U'l* On the low ground there are a few, seldom 
exceeding half a score, on almost every i’arin. A 
great .number of' hogs are fattened ; many of them 
bred in the county, but not a few brought from 
the west of Ireland. The dry hills of this county, 
covered with heath and odoriferous herbs, are well 
adapted to bees, but the number of hives has great- 
ly decreased within these twenty yeavs. 

The principal manufacture is linen, which is car- Manufac- 
ried on in all its br- nches. The number of acres 
sown with flax in ^809 was 2700, from which it 
w^as estimated 3200 bushels of seed would be saved, 
and the bounty of 5s. a bushel claimed on 3000. 
According to Mr Wakefield, the twenty bleach - 
greens on the Bann bleach, on an average, 8000 
pieces each, or 1 00,000 in all, valued at upwards of 
half u million Sterling ; but some of the pieces come 
from other counties. Such is the perfection to 
which the art of spinning has been carried by one 
individual, by name Anne M^Quillin, that she has * 
made 105 hanks out of a pound of flax, the thread 
thus extending to the ahtonishing length of 214< 
miles. In 1802, a weaver earned^ for fine linen, 
from is. 4d. to Is. 6d. per day, and, for coarse, from 
Is. to Is. 3d.' but, in 1816, a journeyman weaver 
got from Is. 6d. to 2s. and those who bouglit their 
own yarn, as much as 3s« 

The cotton manufacture is next in importance, 
though it is but of recent introduction. A great 
number of workmen from the linen trade soon turn- 
ed to this new brunch, and a great many others, 
finding it much more easy to learn the weaving of 
cotton than of linen, and that the wages were better, 
gave themselves up to cotton entirely. Those who 
could work in either, however, had the advantage 
of returning to the linen, when there occurred a 
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Down, stagnation m the cotcoa trade^ as happened a tew 
^ years ago. Besides tniiHlin8» calicoes, blankets, 
cordaroys, and veWeteens, arc made in various parts. 
The wagep oF a good cotton weaver were sometiOies 
more than double the wages of a linen weaver ; in 
18l6i a careful workman earned from 15s. to ISU* a 
week. 

Blankets have been made for more than a century 
in the vicinity of the village of Laniteg) and here 
there is an extensive manufactory of papers, of dif- 
ferent kinds. A considerable quantity of kelp is 
made along the coasts, but particularly on the Lough 
of Strangmrd, sometimes to the amount of four or 
five hundred tons, whilst that made on the eastern 
coast does not exceed one hundred tons. The 
other manufactures are either for home consump- 
tion only, or merely subsidiary to the principal 
branches. Of the latter description is a manufac- 
ture of vitriol at Moyallan, and another on the 
Down side of Belfast bridge ; yet vitriol is still im- 
ported from Scotland. 

( onmicrcc. The export trade of this county consists of cambrics 
and linens, butter, pork, grain, and hides. The princi- 
pal pqrts are Belfast, a small part of which is in this 
county, Newry, and Donaghadee ; from the last of 
which great numbers of cattle are transported to 
Scotland. Its internal trade is greatly facilitated by 
means of good roads. Sixty years ago, when all 
journeys were made on horseback, Beliast was con- 
sidered a week's journey from Dublin ; the mail- 
coaches now carry passengers and heavy luggage 
over that space in eighteen hours. For the protec- 
tion of the shipping on the coast there is a light- 
house at Cross Island, in the barony of Ardes, which 
is seen distinctly at Portpatrick and the Mull of 
Galloway, the laitof which places is nearly ten leagues 
distant. ^ 

Fisheries. The fisheries on this coast are not so considerable 
as they jnight probably become, were more attention 
bestowed on them. Great quantities of turbot, sole, 
plaice, cod, and haddock, are caught in Dundruni 
Bay ; and sole, plaice, bret, a few turbot, and, in 
winter, cod, and excellent oysters, ut Bangor, Her- 
rings have been taken in large quantities in Strang- 
ford Lough, but they are inferior in fatness and fla- 
vour to those caught on the coast. 

Towns. The towns in this county are none of them of great 
extent. Newry is the most considerable for trade, 
and also of great antiquity, an abbey having been 
founded tliere in 1175. in 1689, it was burnt by 
the Duke of Berwick, to secure his retreat to Dun- 
dalk from the English forces, commanded by Duke 
Schomberg. There is a canal from this town to 
Lough J^eagh. Newry sends a member to the Parlia- 
ment of the United Kingdom. Hillsborough is a 
neat modern town, which returned two members to 
the Irish Parliament. The magnificent residence of 
the Marquis of Dcnwnshire is m its vicinity, and it 
gives the title of Earl to ‘his family^ Bangor also 
returned two members to the Irish Parliament. Its 
harbour is deemed safb and commodious. Newton 
Ardes was another retiimiug borough before the 
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Union. An extensile diaper manufactory has been Down, 
established in it, and there are two places of wor- 
ship for dissenter^. A monastery was fiDunded 
here in 1S44. Donaghadee consists of two main 
streets, intersected by cross lanes, and has a quay, 
constrdeted in the form of a crescent, 128 yards 
long. This town is wfll known to be one of the 
great thoroughfares between Britain and Irelapdr^^^e 
^stance between it and Portpatrick in Scocland be- 
ing only about ten leagues ; and lie^the packets ply 
betwm the two countries. Downpatrick is tlie ,, 
couniP^town, consisting of four main streets, and 
having a barrack, a jail, a court-house, a diocesan 
school, all spacious and commodious. St Pa- 
trick's well, near this town, is highly venerated by 
the peasantry for its supposed virtues, Dowhpatrick 
returns a member to the Imperial Parliament. 

This county contained 19,270 houses in 17.^1i and Population. 
38,351 in 179L In 18K‘l there were 38,656 houses 
and 204,500 inhabitants, which, according to the 
previitUs estimate of its contents, allows 2.735 acres 
to each. About half the population arc Catholics, 
and a great proportion of the other moiety Presby- 
terians, with Quakers, Methodists, &c. There are 
30,000 freeholders who send two members to Par- 
liament, under the influence of the Marquis oi 
Downshire, and, as already mentioned, two more are 
returned by the boroughs of Downpatrick and Mew- 
ry. Almost all the people cun speak English, but 
Irish is still much used in the mountains. In the 
latter district, the condition of the people is not very 
different from that which has been already noticed 
under Donegal; but a considerable improvement 
is observable throughout the rest of the county in 
their houses, clothes, food, and general character. 

For common labour,* wages are at an average of the 
year about Is. /^erday. Turf for tael is, in many 
places, very scarce, and coal is, therefore, used in oi 
pretty large proportion, especially in the coast dis- 
tricts. 

Among the antiquities of this county, of wliicli Antiquiues. 
there are many, such as cairns, circles of stones, pil^ 

Jars, cromlechs or altar stones, raths with their out- 
works, and monastic and military ruins, there are, 
perhaps, none so interesting as tlie large horns 
and bones, apparently of the deer kind, found in 
marl pits, in this and other parts of Ireluiul. Some 
of these, dug up in a marl pit near Dromore, in 
August 1783, arasnow in the Bishop's possession. 

The dimensions of the head and horns, nieaH^ired 
from tip to tip in a right Ijj^ are 10 feet 3 inches, 
and, following the curve, 14 feet 6 inches. One en- 
tire horn is 7 feet S. inches ; the other, of which the 
point is broken, is 6 &et 9 inches ; round the root 
of the horn 16 inches. The bones of tliis stately ani- 
mal were of a suitable magnitude ; the head, begin- 
ning at the vertebnae, being in length 23 inches, and 
in breadth at the eyes 11 inches., 

See the works referred to under Donecml, and 
DubAurdieu’s Statistical Survey Down, 1802 (a.) 

DRAINING. Sec Part 1. beci. 2. of the articlv 
Agriculture in the Encydopcedia. 



629 


DRAMA. 


#■ 

Drama, deama, (wc adopt Dr J^hnion’i definition, with 
extension,) is a poem or fictitious compo- 
slxion in^MnQie, in which the action is not reiatedy 
but represent^.' 

A disposition to dbls fascinating amusementi con- 
sidered in its rudest state, seems to be inherent in 
human nature. It is the earliest sport of children to 
take upon themselves seme fictitious character, and 
sustain it to the best' of their skill, by such appro- 
priate gesture and language, as their youthful fancies 
Buggelt, and such dress and decoration as circum- 
stances place within their reach. The infancy of 
nations is as prone to this pastime os that of in- 
dividuals. When the horde emerges out of a near- 
ly brutal state, so far as to have holidays, public 
sports, and general rejoicings ; the pageant of their 
imaginary deities, or of their fabulous ancestors, is 
usually introduced as the most pleasing and inte- 
resting part of the show. But however general 
the predisposition to the assumption of fictitious 
character may be, there is an immeasurable dki 
tance betwixt the rude gadles in which it first displa^ 
itself, and that polished amusement which is number- 
ed among the fine art^, which poetry, music, and paint- 
ing, have vied to adorn ; to whose service genius has 
devoted her most sublime efforts ; while philosophy 
has stooped from her loftier task, to regulate the 
progress of the action, and give probability to the 
representation and personification of die scene. 

Dutlino of The history of Greece — of that wonderful coun- 
Miij. Article. ^j.y^ whose days of glory have left such a never-dy- 
ing blaze oF radiance behind them — the history of 
Greece aftbrds us the means of correctly tracing the 
polished and regulated drama, the subject of severe 
rule, and the vehicle for expressing the noblest 
poetry, from amusements as rude in their outline, as 
the mimic sports of children or of savages. The 
history of the (Grecian stage is that of the dramatic 
art in general. They transferred the drama, with their 
other literature, to the victorious Homans, with whom 
it rather existed as a foreign than flourished as a na- 
tive art. Like the other fine arts, the stage sunk un- 
der the decay of the empire, and its fall was accele- 
rated by the introduction of the Christian religion. In 
the middle ages dramatic representation revived, in 
the shape of the homely Mysteries and Moralities of 
our forefathers. The revival of letters threw light 
upon the scenic art, by making us acquainted with 
the pitch of perfection to which it had been carried 
by the genius of Greece. With this period com- 
mences the history of the modem stage, properly so 
called. Some general observations on the drama, 
and its present state in Britain, will form a natural 
concluijS^to the article. , 

Rise of the The account ^hich we have of the origin of 
Grciian Grecian theatrical representations, describes them as 
Drama. fantastic orgies of shepherds and peasants, who 

solemnized tlie rites of Bacchus by the sacrifice of 
a goat, by tumultuous dances, and by a sort of mas- 
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querade, in which the actors were disguised like the 
ancient Morrice-dancers of England, or the Guisards 
of Scotland, who have not as yet totally disused si- 
milar revels. Instead of masks, their faces were stain- 
ed witli the lees of wine, and the songs and jests 
corresponded in coarseness to the character of the 
satyrs and fawns, which they were supposed to E8« 
same in honour of their patron Bacchus. Music, 
however, always formed a part of this rude festivity, 
and to this was sometimes added the recitations of 
an individual performer, who, possessed of more 
voice or talent than his companions, was able to en- 
tertain an audience for a few minutes by his own 
individual exertions. 

Out of such rude materials, Thespis is supposed 
to have been the first who framed something like an 
approach to a more regular entertainment. The act- 
ors under this, the first of theatrical managers, in- 
stead of running about wild among the audfcnCe, 
were exalted upon a cart, or upon a scaffold formed 
of boards laid upon tresscls. In these improvements 
Thespis is supposed to have had the aid of one Susa- 
rion, whose efforts were more particularly directed 
to the comic drama. But their fortunes have been 
unequal, for while the name of Thespis is still united 
with every thing dramatic, that of Susarion has fallen 
into oblivion, and is only known to antiquaries. 

The drama in Greece, us afterwards in Britain, 
had scarce begun to dcvelopc itself from barbarism, 
ere, with the most rapid strides, it advanced towards 
perfection. Thespis and Susarion flourished about 
four hundred and forty or fifty years before the 
Christian sru. The buttle of Marathon was fought 
in the year 4*90 before Christ ; and it was upon Es- 
chylus, one of the Athenian generals on that me- 
morable occasion, that Greece conferred the honour- 
* ed title of the Fat her of Tragedy. We must necessa- 
rily judge of bis efforts, by that which he did, not by 
that which he lefl undone ; and if some of his regu- 
latioiis may sound strange in modern ears, it is but 
just to compare the state in which he found the 
drama, witli that in which he leil it. 

Eschylus was the first, wlio, availing himself of 
the invention of a stage by Thespis, introduced up- 
on the boards a plurality of actors at the same time, 
and converted into action and dialogue, accompa- 
nied or relieved at intervals by the musical per- 
fbrmance of the chorus, the dull monologue of 
the Thespian orator. It was Eschylus, als(»v who 
iptroduced the deceptions of scenery, stationary, 
indeed, and therefore very different from the deco- 
rations of our stage, but still giving a reality to 
the whole performance, which cofild not fail to afi* 
ford pleasure to those, who belield for the first time an 
effort to surround the player, while invested with bis 
theatrical character, with scenery which might add to 
the illusions of the representations. This was not oil : 
A theatre at first of wood, but aflerwards of stone, 
circumscribed,* while it accommodated, the specta- 
tors, and reduced a cfusual and disorderly mob to the 
4 I. 
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tltkmt qtiiiVity and clvUixatian uf a regular and attentive 
audience. ^ 

The most remarkable effect of the tr^edy of 
E^chylaft,' was the introduction of the chorus in a 
nevir character, which continued long to give apecu* 
liar tone to the Grecian drama, and to make a strik- 
ing difference betwixt that original theatre atid 
those which. have since arisen in modern nations. 

The chorus, who sung hymns in favour of Bacchus, 
the musical part, ia^drt, of the entertainment, 
remained in the days of The^>ii| as it liad been in 
the rude village gambols which he had improved, 
the principt^l part of the < dramatic entertainment. 
The intervention of monologue, or recitation, was 
merely a relief to the musicians, and a variety to 
the audience. Eschylus, while he assigned a part 
of superior consequence to the actor in his improved 
dialogue, new* modelled the chorus^ which ciistein 
still enjoined as a necessary and indispensable branch 
of the performance. They were no longer a body 
of vocal musicians, whose strains were as independent 
of what was spoken by the personages of the drama, 
OB those of our modern orchestra when performing 
betwhit tlie acts. The cboi'uB assumed from this 
time a different and complicated character, which 
forms a marked peculiarity in the Grecian Drama, 
distinguiebing it from the theatrical compositions of 
modern Europe. ^ 

The diorus, according to this new model, was 
composed of a certain set of ' persons, priests, cap- 
tive virgins, matrons, or others, usually of a solemn 
and sacred character, the contemporaries of the 
heroes who appeared on the stage, who remained 
upon the scene to celebrate in hymns set to music 
the events which had befallen the active persoass of 
the drama ; to afford them alternately their advice 
or their sympathy ; and, at least, to moralize, in ly- 
rici Doetry, on the feelings to which their history 
and adventures, their passions and sufferings, gave rise. 
The chorus might be considered as, in some degree, 
the rej^resentatives of the audience, or rather of the 
public, on whose great stage those events happen in 
xadUty, which are presented in the mimicry of the 
dn^ma. In the strains of the chorus, the actual 
^ audience had those feelings suggested to them as if 
by reflection in a mirror, which the events of die 
scene ought to produce in their own bosom ; they 
bad at once before them the action of the pieife, and 
the eflect of that action upon a chosen band of pei^- 
bons, who, like themselves, were passive specta- 
tors, whose dignified strains pointed out the mo- 
ral refleotions to which the subject naturally gave 
rite. The chorus were led or directed by a single 
pmon of their number, termed the Coryphaeus, 
who frequently spoke or sung alone. They were 
ocpasioiiirily luvided into two bonds, who addressed 
and replied to eadi other. But they always pre- 
smnrad Ac ch a rac S w proper to tbeqAof spectators, 
rather than agontt ki Ae drama. 

The number ofdAchoriisyariedatdiflereut periods, 
often extending to fifty persons, and sometiioes re- 
strictad to kaff that number ^ and it is evident that 
the presence of so wmay persons on. the t^e 
ciating if on pM of the draiMU perioma^ but ra- 
ther ascontaiivomiy specAttoc^jm^chFodmany incon- 


veniences and Inconsistencies. Thot which the hero, Drama^ 
hbwever agitated by passion, must naturally have sup- 
pressed witliin hisnWii breast, or uttered in soliloquy, 
was thus necessardy committed to the confidence of 
fifty people, leu dr more. And w|ftd a deed of 
violence was to be committed, the helpless chorus, 
instead of interfering to^revent the atrocity to which 
the perpetrator baa made them privy, 
by the rules of tlie theatre, exhausUffv^lrlorrow and 
surprise in dithyrambics. But s^the union which 
Eschylus accomplished be.twlxt the didactic hymns 
of' the chorus, and the events which were passing 
upon the stage, was a most important improvement 
upon the earlier drama. By this means, the two 
unconnected br;inches of the old Bacchanalian re- 
vels were combined together ; and we ough| ra- 
ther to be surprised that Eschylus ventured, while 
accomplishing such an union, to render the hymns 
sung by the chorus subordinate to the action or dia- ^ 

loguoii than that he did not take the bolder mea- 
sure ik altogether discarding that which, bel'ore Ins 
tinip, was reckoned the principal object of a religious 
entertainment. 

The new' theatre and stage of Athens was reared, Ortrian 
as we have seen, under the inspection of Eschylus. 

Up also introduced dresses in character for his princi- 
Pb actors, to which w^ere added embellishments of a 
kind which mark the wide distinction betwixt the 
ancient and modern stage. The personal disguise 
which had formerly been attaineil by staining the 
actor's face, was now, by what doubtless was con- 
sidered as an high exertion of ingenuity, acconi))libIi- 
ed by the use of a masque, so painted as to 
represent the personage whom he performed. To 
augmenr tlie apparent awkwardness of this contri- 
vance, the mouths of these masques w^rc frequently 
fiishioned like the extremity of a trumpet, whicli, if 
it aided the actor's voice to reach the extremity of 
the huge circuit to which h^ addressed himself, 
must still have made a ridiculous appearance upon 
the stage, had not the habits and expectations of the 
spectators been in a different tone irom those of a 
modern audience. The use of the cothurnus or bus- 
kin, which was contrived so as to give to the perfor- 
mer additional and unnatural stature, would have 
fallen under the same censure. But the ancient and 
modern theatres may be said to resemble each other 
only in name, as will appear from the following ac- 
count of the Grecian stage, abridged from the best 
antiquaries. 

The theatres of the Greeks were immensely large 
in comparison to ours ; and the audience sat upon 
rows of benches^ rising above each other in due 

f radation. In^fortn they resembled a horse-shoe. 

'he stage occupied a platform, which closed in the 
flat end of the building, and was raised so high 
as to be on a level with the lowest row of benches. 

Hie central part of Ae theatre, or what we call the 
instead of being filled with raectatoi|||MCord- 
ing to modern custom, was left for the fl||||lBional 
occupation of the chorus, during those paitrof their 
duty which did not^require them to be nearer to the 
stage. This space was called the orchestra, and 
corresponded in some measure with the ^en space 
whicli> in Ae modem equestrian ninphiAeatres, is 
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interposed betwixt the ftudienoe and the stage, for 
the display of feats of horsejnaoship. The delusion 
of the scene being thus ‘ removed to a considerable 
distance from the eye of the spectator, was heighten* 
ed, and many of tlie objections ofiered to the use of 
the masque and the buskin were lesaeoed, or totally 
removed. When the chordi did not occupy theor- 
ranged themselves beside the thvmsl#, 
a sort oTaRltirts'iirrouDded with steps, placed in front 
of their stage orcbestra. From this, as a post of ob- 
servation, they watched the progress of the drama, and 
to this point the actors turned themselves when ad- 
dressing them. Tbe solemn hymns and mystic 
dances of the chorus, performed during their retreat 
into the orchestra, formed a sort of interludes, or in- 
terruptions of the action similar in effect to the mo- 
dern division into acts. Dut, properly speaking, there 
was no interruption of the representation from be- 
ginning to end. The piece was not, indeed, con- 
stantly progressive, but the illusion of the sccQe was 
always before the audience, either by means of the 
actors themselves, or of the chorus. And the musi- 
cal recitation and character of the dances traced by 
the chorus in their interludes, were always in corre- 
spondence vvith the character of the piece, grave, 
majestic, and melancholy ; in tragedy, gay and live- 
ly ; in comedy, and during the representation of sati- 
rical pieces, wild, extravagant, and bordering on 
buffoonery. The number of thoie interludes, or in- 
terruptions of the seems to have varied from 

three to six or even more, at the pleasure of the au- 
thor. Tiie music was simple and inartificial, although 
it seems to have produced powerful effects on the au- 
dience. Two llute players performed a prelude to 
the choial hymns, or directed the movement of the 
dances; which, iu tragedy, were a solemn, slow, 
modulated succession of movements, very little re^ 
scmbling anything termed dancing among the mo- 
derns. 

The stage itself was well contrived for the pur- 
poses of the Greek drama. The front was called the 
LOGEUM, and occupied the full width- of the flat ter- 
mination of the theatre, contracted, however, at each 
extremity, by a wall, which served to conceal the ma- 
chinery necessary for the piece- The sUige narjow- 
ed as it retired backwards, and the space so restrict- 
ed in breadth was called the proscenium. It was 
terminated by a flat decoration, on which was repre- 
sented the front of a temple, palace, or whatever 
else the poet had chosen for liis scene. Suitable de- 
corations appeared on the wings, as in our theatres. 
There were several entrances, both by the back 
scene and in front. Those were not used indiacri- 
minatoly, but so as to indicate the story of the pj^ce, 
and render it more clear to s|>prehension. Thus, 
the persons of the drama, who were supposed to be- 
long to the palace or temple in the flat scene, entered 
from the side or the main door) as befitted Uieir sup- 
posed rank ; those who were iniiabitants of ^ place 
represented, entered through a door placed a€ the 
side of the Logeum, while thdse supposed to come 
from a distance were seen to traverse the Orchestra^ 
and to ascend the stage by a stair of communication, 
so that |he audience were made spectators, as it 
were, of ms journey. The Proscenium was screened 
by a curtdin, which was withdrawn wheo the piece 


commenced. Tbe decorations could be in some de- 
gree altered, so as to change the ^cene ; though this, 
we apprehend, was se ldom practised. But iflachi- 
imry for the ascent of phantoms,* the descent of dei- 
ties, and similar exhibitions, were as much in fashion 
among the Greeks as on our own modern stage ; 
with better reason, indeed, for we shall presently see 
that the themes which they held most proper to the 
atage^called frequently for the assistance of these 
mechanical contrivances. 

In the dress and costume of their personages, the 
Greeks bestowed much trouble and expence. It 
was their object to disguise, as much as possible, the 
mortal actor who was to represent a divinity or an 
hero ; and while they hid his face, and augmented 
bis height, they failed not to assign him a masque 
and clreai in exact conformity to tlie popular idea 
of the character represented ; so that, seen across 
the orchestra, he might appear the exact resemblance 
of Hercules or of Agamemnon. 

The Grecians, but in particular the Athenians, 
became most passionately attached to the fascinating 
and splendid amusement which EschyJus thus regu- 
lated, which Sophocles and Euripides improve^ and 
which all three, with other dramatists of inferior ta^ 
ients, animated by the full vigour of their genius. 
The delii^tful climate of Greece permitted the spec- 
tators td'lfeniain in the open air (for there was no 
roof to their huge theatres) fu> whole dayb, during 
which several plays, high monuments of poetical ta- 
lent, were successively performed before them. The 
enthusiasm of their attention may be judged of by 
what happened during the representation of a piece 
written by Hegemon. It was while the Athenians 
were thus engaged that there suddenly arrived the 
Bstodhding intelligence of the total defeat of tbeir 
army before Syracuse. The theatre was filled with 
the relations ol those who had fallen; there yraM 
scarce a spectator who, besides sorrowing as a pa- 
triot, was not called to mourn a friend or relative. 
But, spreading tlieir i^antles before their faces, they 
commanded the representation to proceed, and thus 
veiled, continued to give it their attention to the 
conclusion. National pride, doubtless, had its share 
in this singular conduct, as well as fondness fur the 
dramatic art. Another instance is given of the ni^ 
ture and acuteness of their feelings, when the assem- 
bly of .the people amerced Phrynicus witti a fine of 
a thousand drachmae, because, in a comedy founded 
upon the siege of Miletos, he had agitated thefr 
feelings to excess, in painting an incident which 
Athens lamented as a misfortune dishonourable to 
her anna and her councils. 

The pric6 of admission was at first one druch^ 
mOf but Pericles, desirous of propitiadng the ordi- 
nary class of citizens, caused the entrance-money 
to be lowered to two eboli, so that the meanest 
Athenian had the ready means bf indulging hi 
this luxnrioiis mental banquet. As it become dift- 
cult to support Uie expence of the stage^ for which 
such cheap terma of admission could form no od^ 
quate fund, the saSm statesman, ao iiMiulgeiice 
yet more perilous, caused tbe di^ieney to be sup- 
plied firom the treasure dcstmed to sustain the ex- 
penceof the war. It isa suffioientproaf of the devotion 
of the Atlieniaae to'iAla stagey that not even the do- 
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npffitu quencc of DemcMtiheaes could tempt them to forego 
this pcruicious system. He touched upon the evil m 
two of his orations ; but the Athenians were resolved 
imt to forego the benefits of an abuse which they were 
aware could not be justified;— they passed a law mak- 
ing it death to touch upon that article of refonaa^ 
lion. 

It must not be forgotten, that the Grecian audience 
enjoyed tlic exercise of critical authority as well as 
of classical hmusemerft at their theatre. They ap- 
plauded and censured, at ,at the present day, by 
clappingdiands and hissing. Their suffrage, at. those 
tragedies acted upon the solemn feasts of Bacchus, 
adjudged a laurel crown to the most successful cira- 
matic author. This faculty was frequently abused ; 
but the public, on sober reflection, seldom failed to 
be ashamed of such acts of injustice, and faithful, 
upon tlie whole, to the rules of criticism, evinced a 
fineness and correctness of judgment, which never 
descended to the populace of any other nation, 
ivi’uliar To this general account of the Grecian stage, it is 
Chametx; of proper to add some remarks on those peculiar cir- 
the i^rceiBii cumstunces from which it derives a tone and cha- 
Wriiino. racter so different from that of the modern drama — 
circumstances affecting at once its style of action, 
mode of decoration, and general effect on the feel- 
ings of the spectatoss. 

The Grecian Drama, it must be remcirib^cd, de- 
rived its origin from n religious ceremony, and, amid 
all its refinement, never lost its devotional charac- 
ter, unless it shall be judged to have done so in the 
department of satirical comedy. 

When the audience was assembled they underwent 
a religious lustration, and the arclions, or chief magi- 
strates, paid their public adoration to Bacchus^ still 
regarded as the patron of, the theatrical art, and 
whose altar was. always placed in the theatre, 

^he subject of the drama was frequently religious. 
In tragiedy, especially, Sophocles and Euripides, as 
well as Eschyius, selected their subjects from the 
•xploits of the deities themselves, or of the demi-gods 
and heroes whom Greece accounted to draw on im- 
mediate descent from the denizens of Olympus, and to 
, WboDs she paid nearly equal reverence. The ol^eet of 
41 the trcigic poetswas less to amuse and interest their au- 
dience by tbehistory of thehumanheart, orsoften them 
by the details of domestic distress, as to elevate them 
into a sense of devotion or submission, or to astound 
and terrify them by the history and actions of a race 
of beings, before whom ordinary mortality dwindled 
into pigmy size. This they dared to attempt ; and, 
what may appear still more astonishing to the mere 
English reader, this th^ appear in a great measure 
to nave performed. Efiecis were produced upon 
their audience which we can only attribute to the 
. asrftil impression communicated by the idea of the 
jmmediikte presence of the divinity. The emotions 
excited Jby the apparition of the Eumenides, or 
flsriei, jo Escbylus’s tragedy of iha^name, so ap- 
|Milled the aodkeice, that females are said to have lost 
.the fruit .of their womb, and children to have actually 
rcxpired in convulsions of terror. These eflects may 
have been exaggerated ; but that coniideiable in- 
con veniencea occurred fiani the extreme horror with 
which thia tragedy impressed the spectalorB, » evt- 
edent from a decree of the mlfpitrates, Uinhing the 


number of the chorus, in order to prevent in future Drams, 
such tragical consequences. It is plain, that the 
feeling by which such impresddns arose, must have 
beeh something very different from what the spec- 
tacle of the scene alone could possibly have pro- 
duced. The mere sight of actors disguised in masks, 
suited to hxpress the terrific yet sublime features of 
an antique Medusa, with her hair entwijm^ 
serpents, the wild and dislievellec^pil^ance, the 
sable and bloody garments, the blazing torches, the 
whole apparatus, in short, or pi^perties as they are 
technically called, with which the classic fancy of £s- 
chyluB could invest those terrifle personages ; — nay 
more, even the appropriate terrors of language and 
violence of gesture with which they were bodied 
forth, must still have fallen far short of the point 
which the poet certainly attained, had it not been 
for the intimate and solemn conviction of his au- 
dience that they were in the performance of an act 
of devotion, and to a certain degree, in the presence 
of the deities themselves. It was this conviction, 
and the solemn and susceptible temper to which it 
exalted the minds of a large assembly, w'hich pre- 
pared them to receive the electric shock produced 
by the visible representation of those terrible beings, 
ill whom, whether as personifying the stings and ter- 
rors of un awakened conscience, or as mysterious and 
infernal divinities, the survivors of an elder race of 
deities, whose pretence was opposed to strike awe 
even into Jove himself, th«|p|pcients ascribed the 
task of pursuing and punishing atrocious guilt. 

It was in consistence with this connection betwixt 
the drama and religion of Greece, that the principal 
Grecian tragedians thought themselves entitled to 
produce upon the stage the most sacred events of 
their mythological history. It might have been 
thought that, in doing so, they injured the effect of 
their fable and action, since suspense and uncer- 
tainty, so essential to the interest of a play, could 
not be supposed to exist where the immortal gods, 
beings controlling all others,- and themselves uncon- 
trolled, were selected us the agents in the piece. 

But it must be remembered, that the synod ol' Olym- 
pus, from Jove downwards, were themselves but limi- 
tary deities, possessing, indeed, a certain influence up- 
on human affairs, but unable to stem or divert the tide 
of fate or destiny, upon whose dark bosom, according 
to the Grecian creed, gods as well as men were em- 
barked, and both sweeping dow'nwards to some dis- 
tant, yet inevitable termination of the present system 
of the universe, which should annihilate at once the 
race of divinity and of mortality. This awful catas- 
trophe is hinted at not very obscurely by Prome- 
theus, who, when chained to his rock, exults, in his 
prophetic view, in t^c destruction of his oppressor 
Jupiter ; and so far did Eschyius, in particular, carry 
the introduction of religious topics into his drama, 
that he escaped witl|t!;some difficulty from an accusa- 
tion of having betrayed the Eleusinian mysteries. 

Where the subject of the drama was not actually 
taken from mytholo^cal history, and wlien the gods 
themselveiB did not enter upon the scene, the Gre- 
cian stage was, as we have already hinted, usually 
trod by beings scarcely less awful to the imagination 
of the audience ; the heroes namely, df their old 
traditionai history, to whom they .attributed an iijo- 
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DramA- mediate descent from their deiti^s> — a frame of body 
^ and mind surpassing humanity, and after death an 
exaltation into the rai;;dc of demigods. 

It must be added, that, even when the action was 
laid among a less dignihed set of personages, still the 
altar was pre^nt on the stage ; incense frequently 
smoked; and frequent prayers and obtestations of 
tjn»i4eiw reitiindcd the audience that the sports of 
ttm auci^lV«4imatre had their origin in religioi^s ob- 
servances. It is scarce necessary to state how, widely 
the classical drama, >^in this respect^ differs in prin- 
ciple from that of the modern, which pretends to be 
nothing more than an elegant branch of the fine 
arts, whose end is attained when it supplies an even- 
ing's amusement, whose lessons are only of a moral 
description, and which is so far from possessing a re- 
ligious character, tliat it lias, with difficulty, escap- 
ed condemnation as a profane, dissolute, and anti- 
christian pastime. From this difference of prin- 
ciple there flows a diflerence of practical results, 
serving to account for many circumstancesi which 
might otherwise seem embarrassing. 

The ancients, we have seen, endeavoured by every 
means in their power, including the use of masks 
and of buskins, to disguise the person of the actor ; 
and at the ex pence of sacrificing the expression of 
his countenance, and the grace, or at least the ease of 
his form, they removed ftom the observation of the 
audience, every aBSociation which could betray the 
person of an individual player, under the garb of the 
deity or nero he was designed to represent. To have 
done otherwise would have been held indecorous, if 
not profane. It follows, that as the object of the Athe- 
nian and of the modernauditorinattending the theatre 
was perfi'Ctly different, the pleasure which each de- 
rived from the representation had a distinct source. 
Tlius, for example, the Englishman's desire to see a 
particular character is intimately connected with (he 
idea of the actor by whom it is performed. He 
dues not w^ish to see Hamlet in the abstract, so much 
as to see how Kemble performs that character, and 
to compare him perhaps with his own recollections of 
Garrick in the same part. He comes prepared to 
study each variation of the actor's countenance, 
each change in his accentuation and deportment ; to 
note with critical accuracy the points which discri- 
minate his mode of acting from that of others ; and 
to compare the whole with his own abstract of the 
character. The pleasure arising from this species of 
critical investigation and contrast is so intitnatoly 
allied with our ideas of theatrical amusement, that 
wc can scarce admit the possibility of deriving 
much satisfaction, from a representation sustained 
by an actor, whose personal appoar|mce and pe- 
culiar expression of features should be concealed 
from us, however splendid his declamation, or hpw- 
ever appropriate his gesture gnd action. But this 
mode of considering the drje^na, and the delight 
which we derive from it, would have appeared to 
the GVeeks a foolish and profane refinement, ,not 
very different in point of tafte from the expe- 
dient of. Snug the joiner, who intimated his iden- 
tity by letting Iris natural visagp be seen, under the 
mask of the lion which he represented. It was with 
the direct {lurpose of concealing the features of the 
individual actor^ as tending to destroy the eflecC of 
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his theatrical disguis^i^ that the mask and buskin £>ruT)». 
ware first invented, and afterwards retained in use. 

The figure was otherwise so dressed as to represent 
the deity or demigod, according to the statue best 
known, and adored with most devotion by thor 
Grecian public. The mask was by artists who 
were eminent in the plastic art, so formed as to 
perfect the resemblance. Theseus, or Hercules, 
stood before the audience, in the very form with 
which painters and statuaries had taught them to 
invest the hero, and there was certai^ thus 
gained a more complete scenic dccep|||i|||L than 
could have been obtained in our present i|||Pi. It 
was aided by the distance interposed betwixt the 
audience and the stage ; but, above all, by the influ- 
ence of enthusiasm acting upon the congregated 
thousands^ whose imagination, equally lively and 
susceptible, were prompt to receive the impressions 
which the noble verse of their authors conveyed to 
their ears, and the living personification of their gods 
and demigods placed before their eyes. 

It is scarcely necessary to add, that, while these 
observations plead their apology for the mask and 
the buskin of the ancients, they leave, where it stood 
before, every objection to those awkward and un- 
seemly disguises, considered in themselves, and with- 
out reference to the peculiar purpose and tendency 
of the ancient theatre. In fact, the exquisite plea- 
sure derived from watching the eloquence of feature 
and eye, which we admire in an accomplished actor, 
were not, as some have suppo.^ed, sacrificed by the 
ancients for the assumption of these disguises. They 
never did, and, according to the plan of their 
theatres, never could, possess that source of enjoy- 
ment. The circuit of the theatre was immense, and 
the eyes of the thousands whom it contained were 
so far removed from the stage, that, far from being 
able to enjoy the minute play of the actor's features, 
the mask and buskin were necessary to give distiftc- 
tion to his figure, and to convey all which the an- 
cients expected to see, bis general resemblance, 
namely, to the character he represented. 

The style of acting, so far as it has been described 
to us, corresponded to the other circumstances of 
the representation. It affected gravity and sublimity 
of movement and of declamation. Rapidity of mo- 
tion, and vivacity of action, seem to have been re- 
served for occasions of particular emotion ; and that 
delicacy of bye-play, as well as all the aid which look 
and slight gesture bring so happily to the aid of 
an impassioned dialogue, were foreign to their 
system. The actors, therefore, had an easier 
task t^ban on the modern stage, since it is much 
more easy to preserve a tone of high and dignified 
declamation, than to follow out the whirlwind and 
tempest of passion, in which it is demanded of the 
performer to be energetic without bombast, and na- 
tural without vulgarity. 

The Grecian actors held a high rank in the re- 
public, and those esteemed in the profession were 
richly recoinpensed* Their art j^os the more digni- 
fied, because the poets tbemsel|||||touaU represent- 
ed. the principal character own pieces,-— 

a cireum<^ance which corroboriSes what we have 
already stated concerning the comparative, inferiority 
of talents required 'in a Grecian actor^ who was 



634 

Dnuna. 


Principal 

Txagic 

Wiitefi 

Athens. 


DRAMA. 


beginning of a drama, niaintatncd in Us piogress, and Drama, 
gratified at its conclusion. His subjects are also of 
a nature more melancholy and less sublime tlian 
those of his predecessor. He loved to paint heroes 
rather ki their forlorn than in their trjumfihant for- 
tunes, aware ^at the contrast ofiered new sources 
of the pathetic to the author. Sophocles was the 
most fortunate of the Greek tragedians. H^ttam^d 
the age ojp ninety -one years ; and, in tue*GT^Iiticth, to 
vindicate himself from a charge of mental imbecility, 
he read to the Judges his CEdipuCs Coloneus, the most 
beautiful, at least the most perfect, of his tragedies. 

He survived Euripides, bis most formidable rival, of 
whom, also, we must speak a few words. 

It is observed by Schlegel, that the tone of the 
tragedies of Euripides approaches more nearly to 
modern taste than to the stern simplicity of his jire- 
deccssors. The passion of love predominates in his 
pieces, and ho is the first tragedian who paid tri- 
bute to the passion which has been too exclusive- 
ly made the moving cause of interest on the modern 
stage,— the first who sacrificed to 


only expected to move with |pace and declaim with 
truth and justice.' His disguise hid all personal im- 
perfections, and thus a Grecian poet mi^t aspire to 
become an actor, without that extraordinary and un- 
hkely union of moral und physical powers, which 
would be necessary to qualify a modern dramatist 
to mount the stage in person, and excel at once as 
a poet and as an actor. 

it is no part of our present object to enter into any 
minute examination of the eomuarative merits of the 
three m^t tragedians of Atnens, Escliylus, 8o- 
phocUHlid Euripides. Never, perhaps, did there 
anlie^^PPVn so short a space; Mch a succession of 
brilliant talents. Sophocles might, indeed, be said 
to be the contemporary of both his rivals, for his 
youthful emulation was excited by the success of 
Esefaylus, and the eminence of his latter years was 
disturbed by the rivalry of Euripides, whom, how- 
ever, he survived. To Eschylus,' who led the van in 
dramatic enterprise, as he did in the field of Ma- 
rathon, the sanction of antiquity has ascribed w- 
fivalied powers over the realms of astonishment and 
terror. At his summons, the mysterious and tre- 
mendous volume of destiny, in which are inscribed 
the doom of gods and men, seemed display its 
leaves of iron before the appalled spectators ; the 
more than mortal voices of Deities, Titans, and de- 
parted Heroes, were heard in awful conference ; hea- 
ven bowed, and its divinities descended ; earth 
yawned, and gave up the pale spectres of the dead; 
and the yet more undefined and grisly forms of 
those infernal deities who struck horror into the 
gods themselves. All this could only be dared and 
done by a {met of the highest order, confident, du- 
ring that early age of enthusiasm, that he addressed 
an audience prompt to kindle at the heroic scene 
which he placed before them. It followed almost 
naturally, from his character, that the dramas of 
Eseh^lus, though full of terriUe interest, should be 
deficient ins grace and softness; that his sublime 
consciseness should deviate sometimes into harsh- 
ness and obscuriiy that, finding it impossible to 
sustain himself at the height to which he had as- 
cended, he' should sometimes ‘drop, fiutteriug his 
pinions vain," into great inequalities of composition ; 
and, finally, that his plots should appear rude and 
inartificial, contrasted with those of his successors in 
the dramatic art. Still, however, Escliylus led not 
only the way in the noble career of the Grecian 
drama, but outstripped, in point of sublimity at 
least, llioiie fay whom he was followed. « 

Sopiiocles, who obtained from his countrymen the 
title of the Bee of Attica, rivalleo Eschylus when in 
the poisessioD of the stage, and obtained the first 
prise. His success occasioned the veteran's retreat 
to Sicily, where lie died, coninianditig that his epi- 
timh should make mention of his share in the victory 
01 Marathon, but should contain no allusion to his 
dramatic excellencies. His more fuSunate rival ju- 
diciously avoided the dizzy and teirific ^th which 
Eschylus had iro dgjrit h so firm and damig a step. 
It was the abjectS|H|ophoole8 to move sorrow and 
compassion, ratll9|Pui to excite indignation and 
terror. He studieothe progress of action wil!h more 
attention than Eschylus, and excelled in that modu- 
lation of the atoiy by which interest m excited at the 


Cupid, king of gsdi and men. 

The dramatic use of this passion has been purified 
in modern times, by the introduction of that tone of 
sentiment which, since the age of chivalry, has been 
a principal ingredient in heroic aifectioii. This was 
unknown to the ancients, in whose society females, 
generally speaking, held a low and degraded place, 
from which few individuals emerged, unless those 
who aspired to the talents and virtues proper to tho 
masculine sex. Women were not forbidden to be- 
come competitors for the laurel or on ken crown of- 
fered to genius and to patriotism; but antiquity held 
out no myrtle wreath, us a prize for the domestic 
virtues peculiar to the female character. Love, 
therefore, in Euripides, does not always breathe 
purity of sentiment, but is stained with the mix- 
ture of violent und degrading passioiiR. This, how- 
ever, was the fault of the age, rather than of the 
poet, although he is generally represented as an 
enemy of the female sex ; and his death was ascribed 
to a judgment of Venus. 

When blood^hounds met him by the way, 

And moniteTs niailc the hard their prey. 

This great dramatist wus less happjr than Sopho- 
cles in the construction of iiis plots ; and, instead of 
the happy expedients by wJiicli his predecessor in- 
troduces us to the business of the draina, he had too 
often recourse to the mediation of u prologue, v^ho 
came forth to explain, in detail, the previous, instory 
necessary to understand the piece. 

Euripides is also accused of having degraded the 
character of his persouages, by admitting more ulloy of 
human weakness, fblly, and vice, than was consistent 
with the high qualities of the heroic age. Eschylus, 
it was said, transported his audience into a new and 
more sublime race of beings ; Sophocles painted 
mankind as they ought to be, and Euripides as tlii y ac- 
tually are. Yet the variety of character introduced 
by the latur tragedian, and the interest of his trage- 
dies, must always attract the modern reader, colour- 
ed as they are by a tone of sentiment and by his 
knowledge of the actual business, rules, and habits, 
of actual life, to which his predecessors) living as 

* 
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HramA. in an imaginary and haroical world of their 

own,^pcar to have been strangers. And although 
the judgment of the ancients assigned the pre-emi- 
nence in tragedy to Eschyius or Sophocles^ yet Eu- 
ripides has been found more popular with posterity 
than either of his two great predecessors. 

iVicruill « "fhe "j^fyision betwixt tragedy and comedy, for 

( uiu(xl>- both sprung itJtn the same common origin, the feasts, 
namely, in honour of Bacchus, and the disguises a- 
(lopted by his worshippers, seems to have taken place 
gradually until the jests and frolics, which made a 
principal part of these revels, were found misplaced 
when introduced with graver matter, and were made 
b}' Susarion, perhaps, the subject of a separate pro- 
vince of the dranK The Grecian comedy was di- 
vided into the ancient, the middle, and the modern, 
style of composition. 

The ancient and original comedy was of a kind 
icdy. which may, at first sight, appear to derogate from 
the religious purposes which we have pointed out ns 
the foundation of the drama. They frequently turn 
upon parodies, in which the persons and adventures 
of tluKse gods and lieroes who were the sublime sub- 
jects of the tragic drama, are introduced for the 
jmrpose of buifoon-sport, and ridicule, as in Carey’s 
modern farces of Midas and the Golden Pippin. 
Hercules appears in one of those pieces astonishing 
fiis host by an extravagant appetite, which the cook 
in vain attempts to satiate, by placing before him, in 
succession, all the various dishes which llie ancient 
kitchen afforded. In another comedy, Bacchus (in 
whose honour the solemnity was instituted) is brought 
in only in order to ridicule his extreme cowardice. 

At other times, allowing a grotesque fancy its 
wildest range, the early comic authors introduced 
upon the stage animals, and even inanimate things, 
as part of their dramatis per soykt, and embodied forth 
f)n iHl- stage, the fantastic imaginations of Lucian in 
his True Histori/. The golden age was represented 
in the same ridiculous and bizarre mode of descrip- 
tion as the Pays dc la Cocagne of the French min- 
strels, or the popular ideas of Lubber-land in Eng- 
land : and the poets furnished kingdoms of birds 
and worlds in the moon. 

Had the only charm of these entertainments 
consisted in the fantastic display with which the eyes 
of the spectators w'cre regaled at the expence of the 
over-cxcited imagination of the poet, they would soon 
have fallen into disuse ; for the Athenians were too 
acute and judicious critics, to have been long grati- 
fied with mere extravagance. But these grotesque 
•scenes were made the medium for throwing the 
most bold and daring ridicule upon the measures of 
the state, upon the opinions of individuals, and upon 
the religion of the country. 

'J'his propensity to turn into ridicule that which is 
most sciious and sacred, had f^ohably its origin in 
the rude gambols of the sylvan deities who accom- 
])anied Bacchus, and to whose petulant and lively 
demeanour rude jest was a natural acedmpaniment. 
The audience, at least the more ignoElRit part of 
them, saw these parodies with pleasure, whicli equal- 
led the awe they felt at the performance of the 
tragedies, whose most solemn subjects were thus 
burlesqued ; nor d6 they appear to ha ire been check- 
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ed by any sense thatlfcheif mirth was profane, tn P^rawa. 
fact, when the reli^j^ioo of a nation comes to consist 
chiefly in the practice of a few unmeaning ceremo- 
nies, it is often found that the populace, with what- 
ever inconsistence, assume the liberty of profaning 
them by grotesque parodies, without losing their re- 
verence for the superstitions which they thus vilify. 

Customs of a like tendency were common in the 
middle ages. The festival of the Ass in France, of 
the Boy-Bishop in England, of the Abbot of Unrea- 
son in Scotland, and many other popular practices 
of the same kind,, .exhibited, in countries %yet Ca- 
tholic, daring parodies of the most sacred ser- 
vices and ceremonies of the Homan Church. And 
as these were practised openly, and under authority, 
without being supposed to shake the people’s attach- 
ment to the rites which they thus ridiculed, we can- 
not wonder that similar profanities were well receiv- 
ed among the Pagans, whose religion sat very loosely 
upon them, and who professed no fixed or necessary 
articles of faith. 

ll is probable, that, had the old Grecian comedy 
continued to direct its shafts of ridicule only against 
the inhabitants of Olympus^ it would not have at- 
tracted the coercion of the magistracy. But its 
kingdom was far more extensive, and the poets claim- 
ing the privilege of laying their <^piRions on public 
affairs before the people in this shape. Cratinus, 

Eupolis, and particularly Aristophanes, a daring, 
powerful, and apparently unprincipled writer, con- 
verted comedy into an engine for assailing the cre- 
dit and character of private individuals, as well a« 
the persons and political measures of those who ad- 
ministered tlic state. The doctrines of philosophy, 
the power of the magistrate, the genius of the poet, 
the rites proper to the Deity, were alternately made 
the subject of the most uncompromising and severe 
satire. It was soon discovered, that the more direct- 
ly personal the assault could be made, and the more 
revered or exalted the personage, the greater was 
the malignant satisfaction of the audience, who loved 
to see wisdom, authority, and religious reverence, 
brought down to their own level, an^ made subjects 
of ridicule by the powers of the merciless satirist. 

The use of the mask enabled Aristophanes to ren- 
der his satire yet more pointedly personal ; fur, by 
forming it so as to Imitate^ probably with some absurd 
exaggeration, the features of the object of his ridicule, 
and by imitating the dress and manner of the origi- 
nal, the player stepped u]>on the stage, a walking 
and H[>eaking caricature of tlie hero of the night, and 
was nsunlly placed in some ludicrous position, amidst 
tJie fanciful and whimsical chimeras with which the 
scene wfw peopled. 

In this manner, Aristophanes ridiculed with equal 
freedom Socrates, the wisest of the Athenians, 
and Cleon, the demagogue, when at the height 
of his power. As no one durst perform the latter 
part, for fear of giving offence.* to one so powerful, 
the author acted Cleon himself^ with his face smear- 
ed with the lees of wine. Like the satire of Ka- 
bfjais, the political and personal invective of Aris- 
tophanes was mingled- with a plentiful allow^ance 
of scurril and indecent jests, which were calcu- 
lated to insure a Ibvourable reception from the 
bulk of tlic people. He resembles Kabelais, also, in 
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the wild and faficiful lictiotiii%liich he asKum^ ai 
the veliicle of hifi satire; and his comedy of the Birds 
may even have given hints to Swift, whert, in order to 
contrast the order of existing ihstitutiorfs with those 
of an Utopian and fantastic fairy land, he carries 
Gulliver among giants and pigmies. Yet though bis 
indecency, and the offensive and indiscrimiiiate scur- 
rility of his satire, deserve censure ; though he merits 
the blame of the wise for bis attack upon Socrates, 
and of the learned for his repeated and envenomed 
assaults on Euripides, Aristophanes has nevertheless 
ad4ed one deathless name to the deathless period in 
which he flourished ; and, from the richness of his 
fancy, and gaiety of hisione, has deserved the title 
of the Father of Comedy. When the style of his sar- 
casm possessed the rareness of novelty, it was con- 
sidered of so much importance to the state, that a 
crown of ol|ve was voted to the poet, as one who 
had taught Athens the detects of her public men. 

But unless ongels were to write satires, ridicule can- 
not be considered as the test of truth. The tempta- 
tion to be witty is just so much the more resistless, 
that the author knows he will get no thanks for sup- 
pressing the jest which rises to his pen. As the pub- 
lic becomes used to this new and piquant fare, ftesh 
cliaracters must be Bocrifleed for it« gratification. 
Recriminatioif adds commonly to the contest, and those 
who were at first ridiculed out of mere wantonness of 
wH, are soon persecuted for resenting the ill usage ; 
uutil literature resembles an actual personal conflict, 
where the idetory is borne away by the strongest and 
most savage, who deals the most desperate wounds 
with the least sympathy for the fueling of lus adver- 
sary. 

The ancient comedy was of a character too licen- 
tious to be long tolerated. Two or three decrees 
having been in vain passed, in order to protect the 
citizens against libels of' this poignant description, 
the ancient comedy was Anally proscribed by that 
oligarchy, which assumed the government of Athens, 
upon the downfal of the popular government towards 
the end of the Peloponnesian war. By order of these 
rulers, Anaxander, an actor, was punislied capitally, 
for pairodying a line of EuripideP, so as to infer a 
slight of the government. Fie was starved to death, to 
which, as an ajipropriate punishment, the public has 
since his time often indirectly condemned both ac- 
tors and dramatists. Aristo^nes, who was still 
olive, bowed to the storm, and, relinquished the cri- 
tical andsadrical scourge, which he had hitherto ex- 
ercised in the combined capacity of satirist, reformer, 
and reviewer ; and the use of the chorus was prohi- 
bited to comic authors, os it seems to liave been in 
tlieir stanzas chiefly that the offensive satire was in- 
vested. To ibis edict Horace alludes in the well 
known lines : 


A. 

Saemidt vetus kb ssmedia, nVn ilemultk Drama. 

Lande, sed in vitium libertai aaddit, et vim 
Dign^ len r^i : lex eflt a^pta : choiwque 
Turpiter xTpdmt, sublato jure ndeendi.*' * 

In the middle nomedy, Thalia and her votaries Middle 
seemed to have retraced their steps, and, avoiding 
personal satire, resorted once more to general sub^ 
jeots of burlesque raillery. We learn froiorhistdry. 
real or fabulous, or from the works of th€^^er poets, 
that these plays had the fanciful wildness without 
the personal satire of the anclbnt comedy, for the 
authors were obliged to take care that there was no 
** offence” in their pleasantry. At most, they only 
ventured to touch on matters of instant interest in 
the way of inuendo, under feigned titles and oblique 
hints, and had no longer the aiidpcity to join men’s 
vices or follies to their names, .^stophanes re- cast 
several of liis pieces in this manner. But the same 
food, without the poignant seasoning to which the 
audience had been accustomed, palled on their taste, 
and this cast of pieces soon gave place to that which 
the ancients called the New Comedy, so successfully 
cultivated by Menander and others. 

Notwithstanding what modern critics have said 
to the contrary, and particularly .the ingenious 
Schlegel, the new tone which comedy thus assumed, 
seems more congenial to true taste as well as to 
public decorum, and even to the peace and security of 
the cunmiunity, than that of Aristophanes, whose 
satiric wit, like a furious bull, charged upon his 
countrymen without respect or distinction, and toss- 
ed and gored whatever he met with in his way. 

The new comedy had for its object tlic ludicrous kcw 
incidents of private life,— ce/cira re domestica J'acto^ Comedy, 
says Horace, — to detail thos»e foibles, follies, and 
wliimsical accidents, which are circumstances material 
and serious to the agents themselves, but, as very 
usually happens on the stage of the world, matters 
only, of ludicrous interest to the on-lookcrs The 
new comedy admitted also many incidents of a cha- 
racter not purely ludicrous, and some which, culling 
forth pathetic emotion, approached more nearly to 
Uie cliaracter of tragedy tlian had been admitted in 
the ancient comedies of Aristophanes, and in this 
ratiier resembled what the French have called Tra- 
gedie Bourgeoises It is scarce necessary to re- 
murk, that tlie line cannot be always distinctly 
drawiibetwixtthesubjects which excite mirth and those 
which coll forth sympathy. It often happens that the 
same incident is at once affecting and ludicrous, 
or admits of being presented alternately in either 
point of view. In a drama, also, which treats of the 
faults and lighter vices, as well as of the follies of 
mankind, it is natural that the author should some- 
times assume the high tone of the moralist. In 
iliesc cases, to use the language of Horace, 


^ 

Tike ancient comedy next play’d its part^ 

Well-famed, at flrst, fur spirit and/pr art ; 

Bui Liberty o erleiming decent 
Satiric rage required restraint from law, 

The edictapoke, -dishonour’d silence bound 
The chorus, and forbade their ancient right to wound. 
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Prauntf- ooiiicdy CKalts her voice, and.tfae ofFeoded father, the 
pantaloon of the pieoe, Bivells into sublimity of laap 
guu^e. A pleasant species of composition was thus 
attained, in which wit and hamour were relieved by 
touches both of sentiment and moral instri^ition. 
The new comedy, taken in this enlarged point of 
view, formed the introduction to the modern drama ; 
j^ul it veas neither so comprehensive in its plan^ nor so 
various in <^Liracter and interest. 

General The form,which the Greeks, and in imitation of 
Character of them the Romans, * adopted, for embodying their 
thc^iVcwCo-^Qj^l^ effusions, was neitlier extended nor artificial. 
Tilt j. avoid the charge of assaulting, or perliaps the 

temptation to attack private persons, the actors in 
tlieir drama were rather painted as personifications 
of particular classes of society, than living individual 
characters. The list of these personages was suffi- 
ciently meagre. The principal character, upon 
whoso devices and ingenuity the whole plot usually 
turns, is the Geta of the piece, a witty, roguish, insi- 
nuating and niiilignant. slave, the confident of a wild 
and extravagant sob, whom he aids in bu pious en- 
deavours to cheat a suspicious, severe, and griping 
father. When to these three are added, a wily 
courtezan, a procuress, a stolen virgin, who is ge- 
nerally a mute or nearly such, we have all the stock- 
characters which are proper to tlie classic comedy. 
Upon this limited scale of notes the ancients rung 
their clmnges, relieving them occasionally, however, 
by the introduction of a boastful soldier, a boorisli 
clown, or a mild and good natored old man, to 
contrast with the irascible Chremes of the piece, the 
more ordinary represtmtfttivc of old age. 

The plot is in general as simple as tlie cast of the 
characters. A father loses his child, who falls Into 
the hands of a procuress or slave merchant. The 
efforts of the youth, who falls in love with this captive, 
to ransom her from her captivity, are seconded by 
the slave, who aids him in the various devices neces- 
sary to extort from his father the funds necessary 
for the purchase, and their tricks form the prindpstl 
part of the intrigue. When it is necessary that the 
play shall close, the discovery of the girl's birth takes 
place, and the young cpiiple are married. The plots 
are, indeed, sometinios extended or enlarged by addi- 
tional circumstances, but very seldom by any novelty 
of character or variety of general form. 

It 1:3 a necessary consequence, that the ancient 
comic authors were confined within a very nar- 
row compass. The vast and inexhaustible variety 
of knavery, folly, affectation, humour, &c, &c. as 
mingled with each other, or as modified by difier- 
once of age, sex, temper, education, profession and 
habit of body, arc all within the royalty of the mo- 
dern comic dramatist, and he may summon them 
up under what liniitations, and in what circumstances 
he pleases, to play their parts in his piece. The an- 
eients were much more limited in their circle of mate- 
rials, land, perhaps, we must look for the ruling qause, 
once more, in the grc'ut size of their theatres, and 
to the use of the mask ; which, though it easily pre- 
sented the general or generic character of the per- 
sonage introduced, was incapable of the endless va- 
riety which can be given to ridicule of a more 
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minute^ refined^ and^ personal kmdg . by the flexible Drama, 
organa of a. modern actor, 

But besides tliis powerful reason for refraining 
from any attempt; to draw characters distinguished 
by peculiar, habits, there is much reason to think 
that the mode of life pursued, by the ancient A- 
theniaast was unfavourable to the formation of 
whimsical, original, or eccentric characters. Citizens 
of the same st^ they lived much together, and the 
differences of ranks did not make the same distinc- 
tion in tastei and maaoers as in modern Europe. 

Their occupation, also, was the same. They fmre 
ail public* men, and hud a common interest in the 
management of the state; and it probably followed 
that, in men whose pursuits were all bent the same 
way, the samei general similarity of manners might 
be found to exist, which is remarked in those who 
follow the same profession. The differences of youth 
and age, of riches and poverty, of good or bad tem- 
per, &c. must have been much modified in Attica, 
vrtiere all free citizens were, to a certain degree, on 
a level,— -discussed the same topics of state, and 
gave the same vote to forward them,— enjoyed, 
without rqstrictioD, the same public amusements; and 
where the same general cast of manners might de- 
scend to the lowest ofithe citizens, for tlie very, rea- 
son that even a poor herb-woBaan understood the 
delicacy, of the Attic dialect so perfectly, as to dis- 
tinguish a Jtranger by the first words he addressed 
to her« 

The diorus, silenced, as we have seen, owing to 
tlie liceoce of the old comedy, luade no appendage 
to that which was substituted in its |dacea The ex- 
hibition of the Grecian comedy did not, in other re- 
spects, in so far as we know, materially differ from 
that of the tragedy. Instead of the choral interludes, 
the representation was now divided, by intervals of 
cessation, into acts, as upon the modern stage. And 
the number five seems to have been fixed upon as 
the most convenient and best adapted for the pur- 
poses of representatiou. The plot, as we have seen, 
and the distinct and discriminated specification of 
character, were, in cither cose, subordinate consi- 
derations to the force of style and composition. It 
follows, of consequence, that we can better under- 
stand and enjoy the tragedies than the comedies 
of the ancients* The circumstances which excite 
sublime or terrific sensations are the same, notwith- 
standing the difierence of age, country, and lan- 
guage. But comic humour is of a character much 
more evanescent. The force of wit depends al- 
most entirely upon time, circumstance, and man- 
ners, in BO much, that a jest which raises inextinguish- 
able laughter in a particular class of society, ap- 
pears flat or disgusting if uttered in another. It is,' 
therefore, no wonder that the ancient comedy, turn- 
ing upon manners so far removed from our own 
time, should appearto us rather dull and Inariiiicial. 

The nature of the intercourse between the sexes in 
classic times was also unfavourable for comedy. 

The coquette, the fine lady, the romp, all those va- 
rious shades of tbeiemale cliaractcr, which occupy 
so many pleeaent scenes on the modern stage, were 
totally unknown to ancient manners. The wife of 
4 M 
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Draioft, tlie ancient comedy mm a mate household drudge» 
tlie vaasal) not the con^patiion, of an imperious hus- 
band. The young woman whose beauty is the acting 
motive of the intrigue, never evinces the slightest it>> 
tellectual property of any kind. And the only fe- 
male character admitting of some vivacity^ is that of 
the courtezan, whose wit as well as her ebanns ap- 
peared to have been professional. 

After subtracting the large field afforded by fe* 
male art or caprice, female wit, or folly, or af- 
fection, the realm of the ancient comedy will ap- 
pear much circumscribed ; and we have yet to 
estimate a largo deduction to be made on account 
of the rust of antiquity/ and tlic total change of 
religion and manners. It is no wonder, there- 
fore, that the wit of Plautus and Terence should 
come forth diminished in weight and substance, afber 
having been subjected to the alembic of modern 
criticism. That which survives the investigation, 
however, is of a solid and valuable character. If 
these dramas do not entertain us with a display of 
the specific varieties of character^ they often con- 
vey maxims evincing a deep knowledge of human 
passion and feeling ; and are so admirably adapted 
to express, in few and pithy words, truths which it 
is important to remember, that even Uie Apostle 
Paul himself has not disdained to quote a passage 
from a Grecian dramatist. The situation, also, 
of their personages is ollen truly comic ; and the 
modern writers who have borrowed their ideas, and 
arranged them aocarding to the taste of their own 
age, have often been indebted to the ancients , tor 
the principal cause of their success. 

Roman Having dwelt thus long upon the Grecian Drama, 

nrama. entitled to treat with conciseness that of 

Home, which, like the other fine arts, that people, 
rather martiuJ than literary, copied from their more 
ingenious neighbours. 

. The Romans were not, indeed,^ without a sort of 
rude dramatic representation of their own, of the 
same nature with that which, as we have already 
noticed, usually arises in an early period of society. 
These were called Fabula AtMana ; farces, for such 
they were, which took their name from Atella, a town 
belonging to the Oaci in Italy. They were perform- 
ed by the Roman youth, who used te atiaok each 
other with satirical couplets during the intervals of 
some rode. game, in which tliey seem to have repre- 
sented^ ibeohdraoters of fabulous antiquity. But 
SGl years before tlie Christian asra, the Romans, in 
the time of a great pestilence, as we learn from Livy, 
introduced a more regular species of theatrical en- 
tertainment, in order to propitiate the deities by a 
solemn exbibitioii ofspublic games; after which, 
what bad hitherto been matter of mere frolic and 
amusement^ assumed, according to the historian, the 
appearance a professional aft ; ard the Roman 
youth who bud hitherto appeared as'^ amateur per- 
formers, gave up tlie stage to regular performers. 

These plays continued, however, to be of a very 
rude structure, until the Grecian stage was transplant 
ed to Rome. Livius Andronicus, by birth a Grecian, 
led the way in this improvement, and is accounted 
her first dramatist. 


Seneca the philosopher is the only Roman trage- 
dian whose works have reached our time. His tra- 
gedies afford no very favourable f^pecimen of Roman 
art. They are in the false taste which succeeded the 
age of Augustus, and debased the style ot composi- 
tion in that of Nero ; bombastic, tedious, and pedan- 
tic; treating, indeed, of vGrecian subjects,, but not 
with. Cxrecian art. * ,, 

By a singular contrast, although wHlS^ lost the 
more valuable tragedies *of Rome, we have been 
compelled to judge of the nbw Greek comedy, 
through the medium of tlie Latin iransJations, Of 
Menander we have but a lew fragments, and our 
examples of his drama arc derived exclusively from 
Plautus and Terence Of these, the former ap- 
pears the more original, the latter the more ele- 
gant author. The comedies of Plautus are much 
more connected with manners, — much more full of 
what may be termed drollery and comic situation 
—and jure believed to possess a greater portion 
of Roman character. The Romans, indeed, h:itl 
two species of comedy, the Palliata, v^here the sc ene* 
and clress were Grecian ; the Tofi^ata, where both 
were Roman. But besides iliis distinction, even the 
Mantled, or Grechin comedy, might be more or less 
of a Roman cost ; and Plautus is supposed to have 
infused a much stronger national tone into his plaj s 
than can be traced in those ol Terence, 'i'iiey are 
also of a ruder cast, and more extravagant, retain- 
ing, perhaps, % larger portion of the rough liorsc- 
play peculwr to the FabuUe AtdlarKv. Terence, 
on the contrary, is elegant, rehned, and sententious ; 
decorous and regular in tJie constriicrion of his plots ; 
exhibiting more of wit in his dfuiogue, tiian of co- 
mic ibree in bis situations ; grave often and moral ; 
sometimes even pathetic ; and furnishing, upon the 
whole, the most perfect specimens of the Grecian co- 
medy, both in action and character. 

The alterations which the Romans made in the 
practice of the theatrical art do not seem to have 
been of great consequence. One circumstance, 
however, deserves notice. I'he orchestra, or, as wc 
should say, the pit of the theatre, was no longer left 
vacant for the oocasional occupation oi' the chorus, 
but was filled with the senators, knights, and other 
more respectable citizens. The stage was thus 
brought more near to the eye of the higher class of 
the audience. It would also seem that the theatres 
were smaller ; for we read of two so constructed, 
that each turned upon a pivot, so that, when placed 
back to back, they were separate theatres, yet were 
capable of being wheeled round, with all the au- 
dience, 80 as to bring their oblong ends together, then 
forming a single amphitheatre, in which the games of 
the circus succeeded to dramatic representation. It 
is not easy to conceive the existence of such machine- 
ry ; but the story, at any rate, seems to show', that 
their theatres must have been greatly smaller tlian 
those, of Greece, to admit the supposition of sucli an 
evolution as being in any degree practicable. This di- 
minution in the size of the house, and the occupation 
of the orchestra by the most dignified part of tlie au- 
dience, may have afforded a reason why masks 
were, at least, occasionally, disused on ih; Roman 
stage. That they were sometimes djisused is certain : 
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Di-uma. for Cioero moDtionft lloso^ Odlus as lining a mask 
to coscea^ a deformity arising from the inequality 
of his eyes^ which iin^es plainly that other come- 
dians played with their faces disclosed. It is there- 
fore probable, ^that tlie imperfections of the mask 
were felt, so soon as the di^nce was diminished 
between the performer and the spectators ; and we 
may hazard $ conjecture, that this disguise was first 
*^laid aside in the smaHer theatres. 

Degradntioii But the principal chanM introduced by the 

mans into the draom^ and which continues to affect 

Mon! every country of Europe, respected the status 

or rank of the actors in society. We have seen 
tlMt Athens, enthusiastic in her attachment to the 
fine arts, held no circumstances degrading which 
were connected with them. Eschylos and Sophocles 
were soldiers and statesmen, yet lost nothing in 
the opinion of their countrymen, by appearing on 
the public stage. Euripides, who was also a per- 
son of consequence, proved that ** love esteems 
no office mean;” for he danced in a female dis- 
guise in liis own drama, and tlmt not as the Princess 
Nauiicloa, but as one of her handmaidens, or, 
in modern phrase, as a figurante. The Grecians, 
therefore, attached no dishonour to the person of 
the actor, nor esteemed that he who contributed 
to giving the amusement of the theatre, wasat/ill 
degraded beneath those who received k. ft was" 
otherwise in Rome. The contempt which the Ro- 
mans entertained for players might be founded part- 
ly upon their confounding this elegant amusement 
with the games of the Circus and Amphitheatre, 
performed by gladiators and slaves, the meanest, in 
short, of mankind Hence, to use the words of St 
Augustin, ** the ancient Romans, accounting the 
art oi‘ stage-playing and tlie whole scene infamous, 
ordained that this sort of men should not only want 
the honour of other citize ns, but also be disfranchis- 
ed and thrust out ot their tribe, by a legal and dis- 
graceful censure, which the censors were to execute; 
because they would not suffer their vulgar sort of 
people, much less their senators, to be defamed, dis- 
graced, or deliled with stage-players which act of 
theirs lie styles ** an excellent true Roman pru- 
dence, to be enumerated among the Romans' praises.” 

> Accordingly, an edict of the praetor stigmatized as 
infamous all who appeared on the stage, cither to speak 
or act ; but it is remarkable that from this general 
proscription the Roman youth were excepted ; and 
they continued to enact the Fahida AUUana', namely, 
the farces or drolleries of ancient Italian origin, with- 
out incon ing any stigma. This exception seems to in- 
dicate, that the edict originated in the national pride 
oF the Romans, and their contempt for Grecian lite- 
ratuie. and for foreigners of every description. Un- 
der any other view it is impossible they should have 
preferred the actors in these coarse farces, who, by 
tlie bye, are supposed to have been the originals of 
no less persons than Harlequin aod Punchinello, to 
those who possessed taste and talents sufficient to 
execute the masterly scenes borrowed from the 
(irecian drama. 

Injustice, however, and we call that law unjust 
u liich devotes to general infamy any profession of 
n liich it nevertheless tolerates the practice, is usually 


ineomidtent- Several indbddual play-actors iri-Rdtne ^ 
rose to high public esteem, and to the enjoyment of 

S ^reat wealths * Roscius was the Iriend and companion of 
^iso and of Sylla, and, what was still more to his credit, 
of Cioero himself^ who thus eulogises the scenic art, 
while commemorating the merit of his deceased friend : 

Qtttf nostru'M tarn animo agresti ac duro fuit, ui Ros- 
cii mortc nuper non Commoverctur ? gut guum esset 
senex. mottuusj .lamea, propter excellenlem artem at 
venustatefii, viiMatur 6mnino mori lion debume. 

Paris, another Roman actor, reached a height of 
celebrity os distinguished us Roscius, and exercised, 
as many of hHt profession have since done, an arbi- 
trary authority over , the unfortunate dramatic au- 
thors. It is recorded by the satirist, that Statins 
the epic poet might hav») starved, had he not given 
up to this favourite of the public, upon his own 
terms doubtless, the manuscript of an unacted per- 
formance. Paris was put to death by t)omitian out 
of jealousy. 

If the actors rose to be persons of importance in 
Romef the dramatic critics were no less so. They 
liad formed a code of laws for the regulation of dra- 
mi^ic authors, to which the great names of Aristotle 
and Horace both contributed their authority. But 
these will be more properly treated of when we come 
to mention their adoption by the French stage. 

Having thus gone pastily through some account Decay and 
of the ancient stage, li ora its rise in Greece to its nf 

transportation to Rome, wo have only to notice the 
circumstances under which it expired, 

Christianity from its first origin Vas inimical to 
the institution of the theatre. The Fathers of the 
Church inveigh against the profuneness and immo- 
desty of the theati;e. in the treatise of TertuJlian, De 
Spectaculis^he has written expressly upon the subject. 

Tile various authorities on this head have been col- 
lected and quoted by the enemies ut the stage, from 
Pry nne down to Collier. It ought, however, to be 
noticed, that their exprobation of the theatre is 
founded, first, upon its origin, as connected with 
heathen superstition : and secondly, on the beastly 
and abominable licence practised in the pantomimes, 
which, although they made no part of the regular 
drama, were presented nevertheless in the same place, 
and before the same audience. We avoid your 
shows and games,” saysTeriullian, ‘^because wedoubt 
the warrant of their origin. They savour of super- 
stition and idolatry, and we dislike the entertainment, 
as abhorring the heathen religion on which it is 
founded.” In another place he observes, the temples 
were onitod to theatres, in order that superstition 
might patronize debauchery, and that they were de- 
dicated to Bocckui and to Venus, the confederate 
deities of lust and inteofperance. 

It was not only the connection of the theatre 
with heathen supefUJtion, that oiFended the pri- 
mitive church; but also the profligacy of some 
of the entortainmentB which were exhibited. Tlierc 
cannot be much objected to the regular Roman 
dramas in this particular, since even Mr Collier al- 
lows them to he more decorous than the British 
stage of his own time; but, as we have already 
hinted, in the Ludi Scenic?^ the intrigues of the 
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gd3»and the 

the utmost gfbaeiMAt. These "obsctftae end scmi- 
daiohs performandes thus far coincMdd'^th the dra- 
ma, tlM they trerc acted in tiie same theatresi and 
in honour of the same dertiM, and both were sub- 
jected to the same sweepine oondenmatton. 'Th^ 
were not, however, absolately or formally abdlMied, 
^^enwhen Christianity became the religion of thdatate. 
Tertullian and 8t Augastin both speak of the scenic 
representations of their own day, undet the distinct 
characters of tragedy and comedy; and ahhougii 
condemned by the church, and tibhorred by the more 
strict Christians, thereii little dOubt that the ancient 
theatre cbntinued to exist, until it was buried under 

the ruins of thb Roman Empire* 

> 

Modern Drama. 

f)ramatir pt^neness to fictitious personification, 

itepreHcnta- which we have remarked as a propensity common 
tions of the to all countries, introduced, during the dark ages, a 
rude species of drama, into most of the nations of 
Europe. Like the first efforts of the ancients in 
that art, it had Its foundation in religion ; with this 
great difference, that as the rites of Bacchus before, 
and even after the improvements introduced by 
Thespis, Were well enough suited to the worship of 
such a deity, the religious dramas, mysteries, or 
Wbati^r other name they assumed, were often so 
unworthy of the Christian religion on which they 
were founded, that their being tolerated can be at- 
tributed only to the gross ignorance of the laity, and 
the cunning of the Catholic priesthood, who used 
them, with other idle and sometimes indecorous so* 
lemnities, as one means of amusing the people’s 
minds, and detaining them in conlinted bondage to 
tbeir spiritual superiors. 

In the Empire of the East, religious exhibitions of 
A tbeatrlhil character appear to have been instituted 
about the year 990, by Tiieophylact, patriarch of 
GonistantihopTe. with the intention (Warton surmises) 
Weaning tne minds of the people from the Pagan 
by substituting Christian ’ spectacles, partak- 
ing of the same spirit of licence. His contempo- 
raries give him little credit for his good intentions. 
" Thfeophylact,” sayS Cedrenus, as translated by 
Warton, introduced the practice, which prevails to 
this day', of scanddising God and the memory of his 
saints, bn the most splendid and popular festivals, 
by indecent and ridiculous songs, and enormous 
^i^houtings, even in the fnidft of those sacred hymns 
which wd ought to offer to divine grabe for the sal- 
vation of our fodls. But he having collected a com- 
pany of base fellows, and' {facing over them one Eu- 
thynicus surAamed Cliines, ^hom he also appointed 
the superintendent of his church, admitted into the 
sabred servicb diabolical dances, exclamations of ri- 
baldry, and ballads borrowed from thO'dlstbeets, arid 
brothels.” — The irregularities of the Greek bfergy, 
who, on certain' holidays, personated feigned cha- 
racters, and entered even the choir in masquerade, 
are elsewhere mentioned. ( Warton’s tiistory oj Eng^ 
lish Poetry, Vol. II. p.' S70.) These passages do not 

prove that actual mysteries or sacred dnmias were 
enacted on such occasions ; but probably the inde- 


cent revdIwWHttded Vo bove the same relttmrKMr auch Drama. 
Representations, as the origmal rites of Itecchus to ' 
the more refined exhibitions Of Thespir and Susa- 
rion. 

There has been some dispute amod|(>theatrica1 anti- 
quaries, in which country bf Europe dramatic repre- 
sentations of a relSgtbus kind firVt -appeared. The 
liberal and ingenious editor of the Ckeeter Mysteries 
has well remarked (in Mtbifiroduction to that curious 
and beautiful volume); iSiat a difficulty must always 
attend the inquiry, from the doulbtB that exist, whe- 
ther the earliest recorded performances of each 
country were merely pantomimes^ or were accom- 
panied with dialogue. 

The practice of processions and pageants with 
music, in which characters, chiefly of sacred writ, 
were presented before the public, is so immediately 
connected with that of speaking exhibitions, that it 
is difficult to discriminate »lie one from the other. 

We are tempted to look first to Italy; as it is natu- 
ral that the tragic art should have revived in that 
country in which it was last exerci'^ed, and where 
traditions, and perhaps some faint traces, of its ex- 
istence were still preserved. 

The first speaking sacred drama,” says Mr Wal- 
ker, ** was Delta Passionc di nostro Signor Gesu 
ChrtBto, by Giuliano Dati, bibhop of San Leo, who 
flourished about the year 1445.” (Walker’s 
say on the Revival of the Drama in Italy, p. 6.) This 
elegant author does, indeed, show that Italian scho- 
lars, and particuiarly Mussato, the Paduan historian, 
had composed two Latin dramas upon something like 
the classical model, about the year 1 fiOO. Yet, al- 
though his play upon the tyranny and death of Ezz- 
lino obtained him both reputation and honour, it 
does not appear to have been composed irir the stage, 
but rather to have been a dramatic poem, since the 
progress of the piece is often interrupted by the 
poet speaking in bis own person. 

The French drama is traced by M.Le Grand as high 
as the thirteenth century ; and he has produeed one 
curious example of a pastoral, entitled, Un Jcu. He 
mentions also u farce, two devotional pieces, and two 
moralities, to each of which he ascribes the same 
title. It may be suspected, that these are only dia- 
logues recited by tlie travelling minstrels and trou- 
badours; such as Petrarch acknowledges having some- 
times composed for the benefit of the strolling mu- 
sicians. Such were probably the spectaefes exhibit- 
ed by Philip the Fair in 1313, on account of the ho- 
nour of knighthood conferred on his children. Ri- 
coboni, anxious for the honour of Italy, denies to 
these amusements the character of a legitimate dra- 
ma ; with what justice we have no information that 
can enable us to decide. 

Amidst this uncertaintj^, it is not unpleasant to 
recovd the fair claim which Britain possesses to be 
one of the earliest, if not the very first nation in 
which dramatic representation seems to have been re- 
vived. The Chester Mysteries, called the Whitsun 
Plays, appegr to have been performed during the 
mayoralty of John Arneway, who tilled that office 
in Chester from 1468 to 1276. The very curious 
specimen of these mysteries, which has been of late 
printed for prhrate distribution by. Mr Markland ot 
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-nramfu ^ the %iiipiei fumiiihefl us-^vMi thc'bflii® or proela^t 
' mation, bontinning the* history woA character the 
pageants which it announces. 

Bevsrendie Jflvi^.aii4 Wyes aU, 

That at this here oikeaibled 1^, 

Bv tliis m^uge understande ywt shall, 

Tnat sorneQ^cs there wosanwbr af this citie,' 

^ Sir John Attwii^4 Knygbte* wio most woithUye 
Cemented hymselfe to eeCfejOntte playe 
Thu devise of one Done HodW 4 niooiike of Chester Abbey. 

This moonke, moonVe-Hke id Ihriptures well seette, 

In storycs travelled wHh the best sorte ; 

In papcntes set fourth^ apparently to all eyne, 

The Oldc ond Kfwe Testaniunt witli livelyo comforte ; 
Inlcnnynglingctliercwitlj, onely to make sporte, 

Some things not warranted by any writt^ 

Which to gladd the hearers he woulde men to take yt 

This matter he abrevited into playes twenty-foure, 

And every playe of tlie maiU‘T gave but a taste, 

Leavingc fur better Icarningc scircumstanees to accomplishes 
For his proceediiiges maye appeare to be in haste i 
Vet all together unprofitable his labour be did net waste, 

I'or at this daye, and ever, he deservetli the fauie 
W'liich all inunkes deserves professinge that name. 


This wortliy Knihtc Amway, then mayor of this cide, 

I'his order tuku, as dcclure to you I sluiU, 

'i'hai by tweniye*fowcr occupations, arteB,crafte8, or raisterics, 
Tlicsc pagentus shoulde be played after breefle rehcarsall ; 

For every pagente a cariage to be provydod withall, 

In which sorte we piir])ose this Whitse^ydor 
Our pageants into tnree paries to devyde. 

I. Now you woTshippfull Tanncbs that of custome olde 
The fall of l.ucifur did set out, 

Some writers awarninte your nutter'^ therefore be bouldo 
L.ustelyu to playe the same to all tlie rowUe : 

And yf any tliercof stand in any double, 

Your author his author hath, your shewe let bee, 

Good speech, fyne players, with apparill conielye. 

( Owstcr Alyiterter) 

Such were the celebrated Mysteries of Chester. 
To Mr Markland's cx.tractK from tliem is prefixed a 
curious disseriation upon their age and author. They 
were so highly popular, as to be ranked in the esti- 
mation of the vulgar with the ballads of Robin Hood ; 
for a character in one of the old moralities is intro- 
duced as boasting 

I ran rhimes of Itobin Hood, and Randal of Cliestcr, 

But of our ] iord oud our Lady I can nought at alL 

The poetical value of these mysteries is never con- 
siderable, ihougli they arc to be found . am<mg the 
dramutlc antiquities of all parts of Europe. It was, 
however, soon discovered that the purity of the 
Christian religion was inconsistent with these rude 
games, in which passages from Scripture were pro- 
fanely and indecently mingled with human inven- 
tions of a . very rude, and sometimes an iudecorous 
character. To the Mysteries, therefore, succeeded 
the Moralities, a species of dramatic exercise, which 
involved more art and ingenuity, and was besides 
much more prope/ for a public; unausement, thad the 
imitations or rather parodies of ^^acred ilistory, 
which had hitherto entertained the public. 

Moralities. These Moralities bear some analogy to the old or 
original comedy of the ancients. They were oRen 
founded upon allegorical subject8|. and . almost al« 



a close and poignant allusion to the inp;- 
deolta mOF the. day. Hwliq reformation was their 
avowed ^hyootk a^id, of course* satire was frequently 
die. implttMot^/Wbud) they Dr Percy, 

however* remarks tbit they were of two characters, 
serious and ludicrous I the one approaching to the 
tragedy, the other to the eoqqcdy of classical times ; 
so that they brought, taste as it were to the th^t^shold 
of. the real drome. .The difference betwixt the Ca- 
tliolic and reformed religion was hercely disputed in 
some of those dramas; and in Scotland, in particu- 
lar, a moetal blow was aimed at the sqperstUions of 
the Roman Church, by the celebrated Sir David 
Lindsay, in a play or morality acted in 1539, Bnd 
entitled The of the Three i^etatee^ The ob- 
jects of this drama were entirety political, alrhougli 
it is mixed with some comic scenes, and introduced 
by an interlude, in coarseness altogether unmatch- 
ed» The spirit of Aristophanes, in all its good and 
evil, seems to have actuated the Scottish king^at- 
arms. It is a singular proof of the liberty allowed 
to such representations at the period, that James V. 
and his queen repeatedly witnessed a piece, in which 
the corruptions of the existing goxernment and re- 
ligion were treated with such satirical severity. The 
phry, as acted, seems to have differed in some re- 
spects from the state in which it exists in manu- 
script. 

In a letter to the Lord Privy Seal of England, 
dated 2Cth January 1540, Siii William Eure 
(Envoy from Henky VJJI.) gives the following 
account of the play, us it had then been performed 

in the feast of Ephipanie at Lightgowe, before the 
king, qiieene, and the whole counsaiie* spiritual! and 
temporall.--ln the firstc entres come in Solace 
(whose parte w^ but to make incry, sing ballets 
with his fellowesy^aud drinke ut the interluydes of 
the play}* wlioe showed hrste to all the audience the 
play to be played. Next come in a kii)g,aiFho pass- 
ed to bis throne, having nae speohe to thende oTthe 
play, and then to ratify and approve, as in Parlia- 
ment, all tilings done by the rest of the players, 
which represented The Three Estates. With 
hym came his cortiers, Placebo, Ficthank, and 
Flatterye, and sic alike gard ; one swering he was 
the lustiest, sturkeste, best proportionit, and most 
volyeant mao that ever was ; anc other swere he was 
the beste with long-bowe, crosse-bowe, and culyerin, 
and so fourth. Thairafter there come a man armed 
In harness, with a swerde drawn in his hande, a 
Busudf, u BuroeSi^ian, and Experience, clede 
like a Doctor ; who set them all down on the dels 
under the King. After them come a poor man, 
who did go up and down the scufibkle, making a 
hevie complainte that be was hereyet, throw the 
courtiers taking his fewe in one place, and his 
tackes in another; whertlirough he liad sceyled his 
bouse, his, wyfe and chiidrene beggyng tliair brede, 
and so ofmuny thousands in Scotland ; saying thair 
was no remedy to be gotten, as be nob neither ac- 
quainted with controller nor treasurer. And then 
he looked to the King, and said he was not King in 
Scotlandi for there was une other King in Scotland 
that banged Johne Armstrang, wdth his fellowes, 
Sym the Laird, and mony otlier mae ; but he had 
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IMtea. Wte ane thing iThenhe madn A long iw- 

'raobne of the o^ession of the poor, by the taking 
of the corse- presaunte beiata, and of the berrying of 
•poor men by the 'Consistorye la«ee, and of many other 
abtuiona of the SpiBiTUAt.mB and Church, Then 
the Bus HOP raise and rebuked hitm Then the Man 
OF Armbs alledged the contraire, and comufanded 
the poor ma^ to go on. The poor man proceeds 
with a long list of the bishop's evil practices, the 
vices of cloisters, &c, Thia.proved by Experience, 
who, from a New Testament, abows the office of a 
bushopt The iVlAK of Arm at and the BunaEs ap- 
prove of all that was said against the clergy, and 
allcdge the expediency of a reform, with tlie con- 
sent of Parliaraent. The Bushop dissents. The 
Man of ArmeS and the Buroes said they were 
two, and he but one, wherefore their voice should 
Jmve most effect. Thereafter the King, in the play, 
ratified, ^approved, and confirmed bH that was re- 

liersed." t 

The other nations of Europe, well as England, 
had their mysteries and moralities. In France, 
Botleau, following Menestrier, imputes the introduc- 
tion of these specUwjles to travelling bands of pil- 
grims. 

'Chci nofl devots ayciix , le theutre abhorri* 

FttI long-tcmp8 dans la France uri plaisir igrtore { 

I3c 8 pclerins dit-on, une troupe growiere 
public a Paiia y nionta la premiere ; 

Kt sottemeiit zccle en sa simplicite 

JoUa les saints, U Vierge, ct Uiou par pieW'*. 

L\‘irt Poctique^ Chant III. 

In Spain the Autos Sacra mentaks^ which are ana- 
logous to tlie mysteries of the middle ages, are still 
presented without shocking a nation whose zeal is 
stronger than their taste ; and, it is believed, such 
rude and wild plays, founded on scripture, are also 
occasionally acted in Flanders. In the Historic 
of ike QounoU Constance, we find that mysie- 
riea were introduced into Germany by the English, 
about 1417, And were first performed to welcome 
the Emperor Sigismund, on his return -from Eng- 
land ; and, from the choice of the subjects, wc should 
almost suppose, that they had transferred to that 
country the Chester Mysteries themselves. “ Lcs 
Anglou," aays the historian, << se signalerent eiUre 
les autres par un spectacle nouveau ou au moins 
inusitfi jusques alors en AllctnogDe, Ce fut une 
comedie sacr^e que les Evcques Anglois fisent re- 
presenter devant i’Empereur, le Dimanciie 31 dc dinr- 
vier, sur la oaissance du Sauvwr, sur I’arrivfie des 
Mages et sur la Massacre des Thfiocens.*’ (Hist, du 
Coneik des CoMtance^ par L'Knfant, lib. v.) The 
character of these rude dramatic essavs renders them 
rather subjects for the antiquary, than a part of a 
history of the regular dramatic art. 
u PLiys. We may also pass over, with brief notice, the Latin 
plays which, upon the revival of lettcrr^ many of the 
karned composed, in express imitatioh^f the ancient 
Grecian and Latin productions. We have mentioned 
thClie eff Mussato, who was followed bv the more cele- 
brated Cararo, in the path which he had opened to fame. 
In other countries tl^ same example was followed. 
These learned prolusions, however, were only ad- 
dressed to persons of letters, then a very oircum- 


scribed and, when acted at all, weiV pre- Drama. 

aentW At universities or courts on solemn public 
occasions. Tiicy form no step in the htstoqr of the 
drama, unless that, by familiarizing the learned with 
the form and rules of the Ancie^^dassical drama, 
they gradually paved the .way fjOf tfie adoption of 
the same regulations into tho revived vernacular dra- 
ma, and formed a division amongst ^ theatres of 
nuKlern Europe, which jiaa never yet been recon- 
ciled. 

While thejearned laboured /4 d revive the classical nistorical 
drama in all its purity, the public at large, to which 
the treasures of the learned languages were as a foun- 
tain scaled, became addicted to a species 'of repre- 
sentation whicli properly neither fell under llie de- 
nomination (if comedy or tragedy, but was named 
History or Historical Drama. Charles Verardo, who, 
about 1492, composed a drama of this soft, in 
Latin, upon the expulsion of the Moors from Gra- 
nada, claims, tbr this production, a total emancipa- 
tion frqm ilie rules of dramatic criticism. 

Ksquirat autem nnllus hie t'ornala^ 

IjCgva ut ubservuntur^ nul tragca'ur^ 

Agcmia neini)C cut iiistoria mm J(/luln. 

Let none expect that in this piece the rules of 
comedy or of tragedy should be observed ; we rajaii 
to act a history, not a fable.” From this exfircssion it 
would seem, tl)at,in a historical drama, the author did 
not think himself eiuitled to compress or alter the inci- 
dents as when the ^ot was fabulous, but was bound, 
to a certain extent, to conform to the actual course 
of events. In these histories, the poet embraced 
often the life and death of a monarch, or some other 
period of history, containing several years of actual 
time, which, nevertheless, were made to pass before 
the eyes of the audience during the two or three 
hours usually allotted for the action of a play. It is 
not to be supposed that, with so fair a field open be- 
fore them, and riie applause ut the audience for their 
reward, the authors of these histories should long 
have confined themselves to the matter of fact con- 
tained in records. They speedily innovated or add- 
ed to their dramatic chronicles without regard to 
the real history. To tliose who plead for stage- 
plays, tliat they elucidate and explain many dark and 
obscure histories, and fix the facts firmly in the minds 
of the audience, of which they had otherwise but an 
imperfect opprehension, the stern Prynne replies 
with great scorn, “ that play-poets do not explain 
but sophisticate and deform good histories, with 
many false varnishes and playhouse fooleries and 
that ** the histories are more accurately to be learn- 
ed in the qriginol authors who record them, than 
in derivative playhouse pamphlets, which corrupt 
them.” (Prynne's Histrio-Mastix, p. 940.) 

The dramatic chronicles, therefore, were a field in 
which the genius of the poet laboured to supply by 
diaractcr, sentiment, and incident, the meagre detail 
of the historian. They became so popular in Eng- 
land, that, during the short interval betwixt the re- 
vival of the stage and the appearance of ‘Shakespeare, 
the most part of the English monarchs had lived and 
died upon the stage ; and, it is well-known, that al- 
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most all his historical plays were newwrittert by him, 
upon the plan uf old 'dramatic chronicles which al- 
ready existed. 

But the miscellaneous audietfCe which crowded to 
the venijciilar tb^atre at its revival in Europe^ were 
of that rank and intellect which is apt to become tired 
of a serious subject, and to demand tlmt a lamentable 
4ragedy should be interininglcd with very pleasant 
mirth, 'riie poets, oblig^ to cater for all tastes, 
seldom failed to insert the Ibumours Of some comic 
character, that the low or gi^tesque scenes in which 
he was engaged, might serve as a relief to the 
graver passages of the drama, a^^d gratify the taste 
of those spectators who, like Christofero SJy, tired 
until the fool came on the stage again. Hence 
Sir Philip Sidney's censure on these dramatists, 
“ how all their plays be neither right tragedies nor 
right comedies, mingling kings with clowns ; not be- 
cause the matter so carrieth it, but^o thrust in the 
clown, by head and shoulders, tq play a psiSt in ma- 
gcstical matters, with neither decOncy nor discretion, 
so that neither the admiration and commiseration, 
nor the right sportfulness, is by their mongrel tragi- 
comedy attained.” (Defence nf Poesie. Sidney's ^r- 
cadia, edit. lti27, p. 563.) “ If wo mark them well,” 
he concludes, “ funerals and hornpipes seldom match 
daintily together.” 

The hiblorlcal plays led naturally into another 
class, which may be called Romantic Dramas, found- 
( d upon popular poems or ficfltious narratives, as 
the i'oriiier were on real liistory. Some of these 
were borrowed from foreign nations, ready dramatized 
to the hand of the borrower ; others were founded 
on the plots which occurred in the almost innumer- 
able novels and roniuiiccs which we had made our 
own by translation. *• i may boldly say it,” says 
Ciosson, a recreant play-wright who attacked his for- 
mer profession, “ because 1 have seen it, th6t the 
Palace of Plrasurcy the Golden Asse, the Ethiopian 
Ilisfon/, Aniadis of Fraunccj the Pound 'Table, 
JSatvdie Comedies in Latin , French, Italian, and 
Spanish, have been thoroughly ransacked to furnish 
the playhouse in London.” But it was not to be 
supposed that the authors would confine tlicmseivcs 
to stricter rules in pieces founded upon Italian and 
Spanish novels, or upon romances of chivalry, than 
they hud acted upon in the liistories. Every circum- 
stance which tended to loosen the reins of theatrical 
discipline, in the one case, existed in the other ; and, 
accordingly, comedies of intrigue, and tragedies of 
action and sliow, everywhere superseded, at least in 
popular estimation, tlie severe and simple model of 
the cla&sical drama. 

It happSibed that in England and Spain, in particu- 
lar, that the species of composition which was most in- 
dependent of critical regulation was supported by the 
most brilliant display of genius. Lopez do Vega 
and Calderon rushed on the stage with their Kastv 
and high-coloured, but glowing productions, fresh 
from the mint of imagination, anti scorning that 
the cold art of criticism should weigh them in her ba- 
lance. Tiie taste of the Spaniards has been proverbial- 
ly inclined to the wild, the romantic, and the chival- 
rous ; and the audience of their bards wiaild not have 
parted with one striking scene, however inartifici- 


ally introduced, to havo gained for their favourites 
the praise of Aristotle and all his commentators. 
Lopez de'Vega himself was not ignorant of critical 
rules : but he pleads the taste of 'his countrymen as 
an apology for neglecting those restrictions which 
he had observed in his earlier studies. 

Yet true it is I too hove written 

The wiser few, who judge widi BKili, might pimise ; 

But when I see how show and nonsense draws 
The crowds, and, more than all, tlic fair's applause c 
Who ilU] are forwaid with indulgent rage 
To sanction every monster of the stage ; ' 

T, doom’d to write the public taste to hit, 
llesume die barbarouB dress ’twas vain to quit ; 
flocJc up every rule beibre I write, 

Plautus and Terence banish £rom my sight, 

Lest rage should teach these injured wits to join 
And their dumb books cry shame on works like mine. 

To vulgar standards, then, I frame my play, 

Writing at ease, for, since the public pay, 

’'i'ts just, methinks, we by their com|iasosteer, 

And write the nonsense that they love to hear.'* 

Lord Holland's Life of Lope de Vega, p. 10H. 

The Spanish pomedies of intrigue also went astray, 
as far as their romantic tragedies, from the clas- 
sical path. In fact, these new representations were 
infinitely more captivating from their vivacity, no- 
velty, and, above all, from their reflecting the actual 
spirit of the time, and holding the mirror to na- 
ture, than the cold imitations which the learned wrote 
in emulation of the classic drama. The one class arc 
existing and living pictures of the times in which the 
authors lived ; the others, the cold resurrection of 
the lifeless corpses which had long slumbered in the 
tomb of antiquity. The spirit of chivalry, which so 
long lingered in Spain, breathes through the wild 
and often extravagant genius of her poets. Thp 
hero is brave and loyal, and true to his mistress ; 

A knight uf love \i1iO never broke a vow. 

Lovers of this description, in whose minds the sexual 
past^ion is sublimated into high and romantic feeling, 
make a noble contrast with the coarse and licen- 
tious Greek or Roman, whose passion turns only on 
the difficulty of purchasing his mistress’s person, but 
who never conceives the slightest apprehension' con- 
cerning the stale of her aflections. 

That the crowd might have their loud laugh, a 
grazioso or clown, usually a servant of the hero, 
is in the Spanish drama uniformly introduced to 
make sport. Like Kemp or Tarletcm, famous in 
the clown’s part before the time of Shakespeare, 
this personage was permitted to fill up his part 
with extemporary jesting, not only on the per- 
formers, but with the audience. This irregularity, 
with others, seems to have been borrowed by the 
English stage from that of Spain, and is the licence 
which Hamlet condemns in his instructions to the 
players : And let those that be your clowns speak 

no more tlian is set down for them ; for there be of 
them that will themselves laugh, to set on some quan- 
tity of barren spectators to laugh too, though, in the 
meantime, some necessary question of the play bO 
then to bo ctmsidcred ;^thata villainous, nnd shows 
a most pitiful ambition in the fool that it.” 

The bald simplicity of the ancient plots was, in 
like manner, contrasted to disadvantage with the in- 
tricacies, involutions, suspense, and buslie ol Spanish 
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intrigue upen tiiff ate^v Henoe the boatt of one of 
their poetsj 4hn$ tfamiated by Lord Hdttand t 

“ Invctmon, imerest, sprightly tunta In pl^ysi 
Say ^at they are Spain^s ptetiliat praise s 
Her'a are the plots which strict atteacion seize, 

Pull of intrigur, and yet disclosed with case. 

Hence oetb and scenes her fertile stage aifnrds. 

Unknown, unrivall'd, on th«A»roIgn boards. '' 

14 ^ 0 / Lope de p. 106. 

While we admire the riehnew ef fancy displayed in 
the Spanish piecez, it is inipoMible, in an age of re- 
finement, to avoid being shocked by ibejr wilful and 
extravagant neglect of eveiy thing which calf add 
probability to the acltoif of their drama. But the 
apology for tliis licence is wdl pleaded by Lord Hol- 
land. 

Without dwelling on the eocpulahm of ihe chorus 
(a most unnatural and inconvenient machine), the 
moderns, by admitting a complication of plot, have 
introduced a greater variety of incidents and cha- 
racten The province of invention ig enlarged ; new 
passions, or at least new forms of the same passions, 
are brpoghl within scope of dramatic poetry. 
Vtesh sources of interest are epcAsed, and additional 
powers of imagination called into activity. Can we 
then what extends its jurisdiction, and* en- 
hances its interest, to be an improvement in an art 
whose profbsted object is to stir the passions by the 
imitation of human actiems f In saying this 1 do not 
mean to justify the breach of decorum, the neglect 
of probability, the anachronisms and other extrava- 
gancies of the founders of the modern theatre. Be- 
cause the first disciples of the school were not mo- 
dels of perfection, it does not follow that the funda- 
mental maxims were defective. , The rudeness of 
their workmanship is no proof of the inferiority of 
the material; nor does the want of skill deprive 
them of 'the merit of having discovered the mine. 
The faults objected to them form no necessary part 
of the 'System they introduced. Their followers in 
every country have either completely corrected or 
gradually reformed such abuses. Those who bow 
not implicitly to the authority of Aristotle, yet avoid 
S4icii violent outrages as are common in our early 
plw^. And those whb pique themselves on the strict 
observance of his laws, betray, in the conduct, the 
sentiments, the characters, and the dialogue of their 
pieces (t^pscially of their comedies) more resetn- 
bIunce4o the modem than the ancient theatre ; their 
code may be Grecian, but thek. manners, in spite of 
themselves, are Spanish, English, or French. They 
may renounce their |)edigree, and even change thtir 
dress, but they cannot, divest their features of a cer- 
tain family-likeness to their poetical progenitors.’* 
la France the irregularities at' the revived drama 
v^e ofa* lower complcxii^n ; for, until her stage was 
refined by Corneille, and brought uglier its present 
strict it was adorned by but little talent ; a 

o^ipiimstnnce which, amongst others, may acebunt 
for the ease with whicli she subjected herself to cri- 
tical rules, and assutned^c yoke of Aristotle. Until 
sh(‘ assumed the Grecian forms and restrictions, there 
is but little interesting in the history of her stage. 
England adopted the historical and romantic dra- 


ma and in a state scarce more limited Diaiai. 

by rules than ^at of Spain herself. Her writers 
seem early to have ransacked Spanish literature : for 
the union of the countries dimbg the short reign of 
Mary, nay even their wa;u utvIlMlt Elisabeth and 
Philip, made them acquainted with each other. The 
Spaniards had tlie start in the revival qf the drama. 

Fei'rex and Perrex, our earliest tragedy^ was hrs|pre-i 
sented inJ5dl ; and Gurton's Netdle^ our 

first comedy, <Sii 1575 r^^'^horeos Lopez de Vega 
(who was not by an}^' means \he earliest Spanish 
dramatist) died in 156S, leaving the singe stocked 
with his innumerable productions, to which his con- 
temporaries hod not failed to add their share. Thus, 

50 soon as tlq; stage of Britain was so far advanced 
as to be in a capacity of borrowing, that of Spain of- 
fered a fund to which her authors could have re- 
course; and, in fact, the Spanish drama continued 
to be a mine ^ which the British poets collected 
inaterialiisoflen without acknowledgment, during all 
the earliwr^art of 4ier dramatic history. From this 
source, as well as from the partialities of the audi- 
ence, arose that early attempt at show and spec tack', 
at comiiMrts and marvellous incidents, winch, though 
with very poor ineaiss of representation, our early 
dramatic poets loved to produce at the Bull or the 
Fortune playhouses. The extravagance of their plots, 
and the poor efforts by wliich our early drumatist> 
endeavoured to represent show and procession, did 
not e^ape the censure of Sir Philip Sidney, who, 
leaning to the critioal reformation which was already 
taking place in Italy, would gladly have seen our 
stage reduced to a more classical model. 

** It is faultie,” says that gallant knight, both 
in place and time, the two necessanc companions of 
all corporall actions. For the stage should ulway 
present but one place ; and the utlcrmost time i)re- 
supposed in it should bee both by Aristotle*s precept, 
and common reason, but one day ; there arc both 
many dayes and many places inartificially imagined. 

Rut if it be so in Gorboduke, liow much more in all 
the rest i where you shall have Asia of the one side, 
and Affrickc ef the other, and so many other under 
kingdomes, that the plair when he comes in, must 
ever begin with telling where hee is, or else the tale 
will not be conceived. Now^ shall you have three 
ladies walke to gather flowers, and then wee must 
beleeve the stage to be a garden. By and by wee 
heare newes of shipwracke in the sanu; place, then 
wee are to blame if we accept it not for a'lrocke. 

Upon the backe of that comes out a hideous monster 
with fire and smoke, and then the miserable behold- 
ers arc bound to take it for a. cave ; while, in the 
mean time, two armies die in, represented with some 
swordes and bucklers, and then what hard heart will 
not receive it for a pitched field ? Now’ of time they 
are much more liberal] ; for ordinarie it is, that two 
young princes fall in love. Afler many traverses shee 
is get with childe, delivered of a faire boy; he is lost, 
groweth a man, falleth in love, and is readie to get 
another, childe, and all (his in two houres space ; 
which how absurd it is in sense, evM sense may 
imagine, and art hath tauj^t, and all ancient ex- 
amples justified, and at this day the ordinary players 
in Itafy will not err in.*’ 
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Draifia. reared to by Sir Philip M the 

efidk of ihe refonaca dfania» had, had her own age 
Italian Tra- of liberty Aod confukion ; her mysteries, hei moraiitieB, 
her hiKtorieal, and i>er rsfamitic dramas. But the 
taste for the ddotent imd classical stage was still 
rwted in the count ry^where it had lioinished, and 
Trissino is jtcknowledj^d the iktluT of the regu- 
• lar drama.' Sopkoiiihbn of this learned prelate 
is praised b^'Voltairp^ mS the first ^regular tragedy 
which Europe had dlfter co tnedty ages of bar- 
barism. Pope^hasVdded^ tribute. 

When learning, after die long Gothic niglit. 

Fair oVt the fresterti world renewed its light, 

\Vith arts atimg, Bophoniaba rose, 

'J’he tragic muse returning wept her woes ; 

>Viih her the Italian ^ne first learned to^glow, 

And the first tears for her were taught to Row. 

Thia tragedy Was ropresontod at Rome in the year 
1515. Tlui Greek model is eeverely obw^rved, arid 
the autlior has encumbeiNSd his sceife with a chorus. 
It Ikis home poetic beauties, ritld is well Cldctiluted 
to recommend the new or rather revived system on 
uliieh it WHS written. La Romondn of HucelJeri 
was written about the same time with Sopimniiba ^ 
and, after tl.ese pieces, tragi-cQ|||cdics, histories, and 
romantic dramas, were discarded, and succeeded by 
tragedies upon n regular classical model ; written 
in verse, having five acts, and generally a chorus. 

Nolvvithi.tanding their rigorous attention to the 
ancient model, the modern tragic poets of Italy have 
not been very successful in orrelttiig the attention of 
their countrymen. They are praised rather than 
followed ; and the stern and unbending composition 
of Alfieri, while it has j^iven a tone of rude and 
stoical dignity to his dramas, lias failed in rendering 
them attractive. Tliey frequently please in the clo- 
set ; but the audience of modern days requires to 
be kept awake by sometlifftg thore active, more 
bustling, more deeply interesting, than the lessons 
of the schools ; and a poet of high fancy has written 
in some measure in vain, because he lias mistaken 
the spirit of his age. The tragic actors also, 
wdiatever excellence (hey may attain to in their art, 
do not attract the same consideration, attention, and 
respect, as in France dr England ; and they who are 
the direct authors of a pLasure so tiearly connected 
with our noblest and best feelings, occupy a rank 
friibordinnte to the performers at the opera. 

li is only as a modification of the drama, thdl we 
here propose to touch u[)on that entertainmenit of 
Ilafian growth, but known by importation in every 
civilized kingdom of Europe. These kingdoms have 
ofien rivalled each other in the rewards held forth 
to musical performers,- and encouraged iheir merit 
by a degree of profusion, which has had the effect 
of rendering the professors petulant, capricious, and 
iinmauagcable. TJieir high emoluments are not grant- 
ed, or their caprices subuiitted to, without a de- 
gree of pleasure in some tlegrto cortospondi|[tg to 
the expcnce and ihe sufferance ; and it is in vat^ j^r 
the admirers of^he iegitimi^ drama to pretend that 
such is not i|||ltained. Voltaire has with more justice 
confessed, that probably the best imitation of* the an- 
cient ^ge was to be found in the Italian trajgic 
opera. The recitative resembled the mi^tsical deda- 
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matidti^f tfaeiAtheaiani) and the choruses, which are 
frequrAtly Introduced, when properly combined udUi 
thd subject, approach to those of the Greeks, .as 
forming a coiiirasti' by the airs which they execute, 
to the racitaure, ortnoduUted dialogue of the scene. 
Voltaire instances the tragic operas of Metusta&io in 
|)articular, as approaching in beauty of diction, and 
truth of sentiment, near to the ancient simplicity ; and 
finds an apology even for the detached airs (so fatal 
to probability), in the beauty of the poetry and the 
perfection of the music. And although, as a critic 
and man of cultivated taste, this author prefers the 
regular, noble, andaevere beauties of the classic stage, 
to the effeminate and meretricious charms of the 



opera, atill lie concludes, that, with all its defects, the 
sort of enchantment which resulU from the brilliant 


intermixture of scenery, ciiorus, dancing, music, 
dress, and decoration, subjects even the genius of 
criticism ; and that the most sublime tragedy, and 
most artful comedy, will not be so frequently re- 
visited by the same individual as an indifferent 
opera. We nify add the experience of London to 
t^ testimony of this great critic; and, indeed, 
were it possible that actors could frequ^pAly be 
procured, possessed of the powers of acitoii and 
of voice, winch were united in Grassini, it would be 
impossible to deny to the opera thu praisqn^ being 
an amusement as exquisite m point of taste, as fasci- 
nating from show and music. IHil as the musical 
parts ol the entertainment are predominant, every 
thing else has been too often sacrificed to the caprice 
of a composer, wholly ignorant in every art save his 
own ; and the mean and paiiry dialogue, which is’ 
used as a vehicle for th^ music, is become prover- 
bial to express nonsense and inanity. 

The Italian coi^edy, as well as Mieir tragedy, boasts ItaMon Co- 
ils regular descent from classical times. Like the y* 
comedy of Menander, it introduces dramatis per^ 
sontr, whose characters ai*e never varied, and some 


ot whom are supposed to be directly descended from 
the ancient Mimi of the Atellanian fables, ^^uch an 


origin is claimed for the celebrated Harlequin, and 
for the no less renowned Punciiiello, our English 
Punch, botbftof whom retain the character of jesters, 
cowards, wags, and buifoons, proper to the Sannio 
of the Roman?. It is believed of these worthies, 
that they existed l>cforc the time of Plautus, and 
continued to play their frolics during the middle 
ages, when the legilimute drama was unknown. For 
tlie former fact, sculpture, as well as traditiaoi is ap- 
pealed to by Italian antiquaries, who have discovert 
the representation of these grotesque characters up- 
on the Etruscan vases. In support of the latter aver- 
ment, the grave aiUhority oi' Saint Thomas Aquinas 
is appealed to, who, we rejoice to find, tliougbtliarle^ 
qmn and Punch no unlawful company in fitting time 
and place. Ladus^^' says that eminent person, ^th 
more consideration for human infirmity than sonae 
saints of our own day, “ tst necet^sarius ad conver^a* 
tioriem vitre humance : ad omnia auUm qua* sunt 
lia conversaiioni humaiucy depuitiri possunt aliqna qf- 
Jtoia liciia : et idea etiam ^^cium hisirionum quod 
ordinatur ad solatium homimbus exhibendum, non est 


seeundnm se illicitum^tiecsunt histriones in siatupecoa* 
ii, dummodo mod^rati ludo utantur ; id 0st, non ukndc 
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(iliqiifbiis tUkiiu HMlfwciisy ad luduw. aMtm ad^ 
hibendo ludtm mef^atiU ei tewparihus ^nda 

illi qui 1 /noderaie eh ^ubveniunt^ nxm peecani^ ied juih 
facfunt iaterced^m minislerTi eorum eis iribuendtu Et 
licit X). 'Aagusit super Joan. dicU ^uoA danare res 
inns histrioiiiius, viiium est immane^ hoc intdligi dem 
bet de dani fnsirionibvs qui in luda ntuntur 

iltkitis, vei de lUh ' qui superfine sua in tales coimi* 
mi/ftt, non Ue Hits khtrivnibus qui moderate iudo tiiun* 
turr ' ' 

8aim Anthony gives hit Banction to Saint Thomas 
on thi« point: “ lintriovaiuKiliDrs quid dcsertit ku* 
njttnte recreaiioni quee necessarta cst vitcp howhis se- 
cuiichm D. Tlioman^ de se non est illictla et de ilia 
arte vivere non est prokihitumf* (S. AnloniuB in 

part, suw Summfk, Ik. iii. cap. 4.) Saint An- 
tliony, indeed, adds the reasonable restrict, ion, thm no 
clergyman should pluy Harlequin, and tliat Punch 
should not exhibit in the church. 

Under this venerable authority these Mimi went 
on and flourished. Other characters enlarged their 
little drama. The personages appeof^d in masks. 
“ Each of these," says Mr Walker, was originaUp 
inlendedi^ a kind of characteriatic representation of 
some particular Italian district or taven. Thus Pan^ 
i alone was a Venetian mercliant; Dot tore a Bolognese 
physician^j>i8/)fla7^j//o a Neapolitan braggadocio ^ 
P^dlicindia a wag of Apulia; Giangurgolo vsid CVj- 
\)ieUo two clowns of (’nlabria ; Gelsomino a Roman 
beau; Beltrame a Milanese simplefon ; Ihighella i\ 
Ferarese pimp ; and Arleechmo u blundering servant 
of Bergamo. Each of these personages was clad in a 
peculiar dress ; each had liis peculiar inosk ; and eacb^ 
spoke the dialect of the place he represented. Be- 
sides these, and a tew other such personages, of which 
at least i'our were introduced in cach|day, there were 
the Amoroso's or InnamoraLd s ; that is, some men 
and women who acted serious parts, with Smcral- 
dina, Colombina, Spillcttn, and other females, who 
played parts of servetta's or waiting-maids. 
All thm spoke I'uscaii or Roman, and wore no 
niaaks." {Essatf on the Revival of the Drama in 
Ittdq, p. 249.) 

iW jdeccs acted by this class of octora were coll- 
eiiCommedia deW arie^^ nnd w'f re congenial to the 
taste bf the Italians, T^th wliom gesticulation and 
buffoonery are natural attributes. I'heir drama wcw 
of the most simple kind. Each of the actors was 
already possessed of his dramatiG character, which 
was as inalienable as his dress, an^ was muster of the 
dialect be was to use, and had hif imagination and 
memory stoh^ with ail the charatteristic jests, or 
lazzi as they were termed, peculior to the personage 
he represented* All that aathor had to do was 
to invent the skeleton of n ^dot, which should bring 
hiagbaeacterB into dramatic situation with respect to 
eac?mcr« The dialogue suited to tlm occasion was 
invented by the players, just as out^ invest their 
parts with die profi^r gestures and actions. This 
skeldl^ had tlie name of scenario^ and was iUJed 
up by the performers, either impromfitu, or in con- 
sequence previous angjj^ement and premedita- 
tion. Tlds species of comedy was, extremely popu- 
lar, especially ameng tlie lower tdass of s)>ectatorB. 
It was often eiopted os ah amusement in good so- 
< ict\ , and by men of ^nius ; and Flaminro de la 


fifty such scenarios adapted for Hrsma. 
repfesentkdoo.^ Jhe iashion twen Ibund its kt* 
to Efighuid^ and probably the parlf of Master Panch, 
who f^t appeared i^^lbab^hltta^er.^f the Vice of 
the English morality, was trui^ed 4li^e improvisa-. 
lory talents of the actor. Mr Dlitraebjja curious 
as well as elegant investigatdr of ancieedthteraturoy 
lias shown, that at least . 

deW arte has been preserve wt/ us* ms published 
in the yfinorHHi tes()eare, but re- 

mains unexplained by thd^^ebnarMehtatoeg. Such co- 
medies, it is evident, could require no higher merit 
in the composer than.^thc imagining and sketching 
a few comic situations; the dialogue and diction was 
all er.tru|ted to titr players. 

Tlie Italians, ho\vcver,'b€came eariy possessed of 
a regular comedy, whieVeUgrossed the admiration of 
the more cultivated classes of society. Bibbiena’s 
comedy, entitled J^a Calaiidra, is composed in imi- 
tation of the dramas of TeiMice and Plautus. It was 
first actedNw 14tK)- Calandra is remarkable not 
only for being tbedrst Italian comedy, but also for 
the perfection of scenic decoration w'lth which it was 
accompanied in the representation. It was followed 
by the productions olpkriosto and I'rissino nnd other 
authors in the same nne. But it appears from the 
efforts used to support this itylo of drama, that it did 
not take kindly root in the soil, and lacked thut po- 
IMtlarity which alone can nurse it ireeiy. V arious 
societies were formed under the whimsical tith;s of 
GU lutrohatiy Gli Imensati, and so forth, for the 
express purpose of bringing forward the regular 
drama ; exertions which would coffainly have been 
unnecessary, had it received that support and en- 
couragement which arises fptmi general popularity* 

Goldoni, in a later age, at once indulged his own 
fanciful genius^nd his natural indolence by renounc- 
ing the ciassieal rides, lind endeavouring to tlirow 
into the old and native Itaban Mnschcratn the va- 
riety und attributes of the proper comedy. He 
adopted Harlequin and the rest of his merry troop 
in the chaiactors which ^hey held, and endeavoured 
to enlist them in llie more regular service of the 
ilramn ; just as free corps und parti xans are some- 
times new^n]ode]led into battaNoriB of the line. This 
ingenious and JivHy writer retained all the licence 
of tlie Comnfedia dell' arfa, anddl the immunities 
which it claimed from regdtar and clussical rules ; 
but instead of trusting to the extempore jests and gro- 
tesque wit of the persons whom he introduced, lie 
engaged tliem in dialogues, as well as plots, of his 
own invention, which often display much humour and 
even pathos. It required, however, the richness of a 
fancy like Goldoni's to extract novelty and interest 
from a dramatic system in which so many of the ac- 
tors held a fixed and prescriptive character, hardly 
admitting of being varied. Accordingly, we do not 
find that the Italian stage is at present in a more flou- 
risbkig condition than that of other modern natioBs. 

revival of the regular doinms^iii prance was French 
attended with important consequences, apwing to the Dramo. 
nature of her government, the general use of her 
language throughout Europe, and the infiuencqjivhich, 
froni^ her situation, she must necessarily hold over 
other nations* It is the boast of Paris that the regulat 
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Drama, clas&ical drama, banished from ^crjjr sciige, 

Amnd a safe and iionourable refj^ge on her onp; 
Yttt'|^i;ance has rdhctanliy confessed that she also 
had her li0ur (^f borbcyrisn). earlier drama was 
borrowed) Jikc^lhat of other countries, from 8pain, 
who, daring tho whale of the sixteenth and great 
part of thev seventeenth century, held such a formi- 
« daMe predoauiHaK^c iuJto European republic. While 
the classici^ stage ^wa^ reviving in Italy, and the 
historical and rpoudi^ flourishing in 

f^ain, Fran<^ wait* tom W" pieces by civil discord. 
The first French tragedy composed upon a regular 
plan was that of Mm'ret, imitated from the Sopho~ 
nuba of Triisino; and iiicco born boasts with justice, 
that whoever shall compare the Italian tragedy of 
the sixteenth tentury with that of the French of 
the same period, wfll fluid ' the latter extravagant 
and irregular^ and the former already possessed of 
gravity, dignity, and regularity. The French, like 
the English, date the aj|^cllenqe of their sta^e fVom 
one gre.it author; and the illuBtrious namex>f Pierre 
Corneille affords to their dramatic litstory the mighty 
landmark which Shakespeare gives to our own. 

Cardinal Richelieu, who had succeeded in esta- 
blishing upon a brosid basis tbt^chsolute power of the 
French mouarch, was not insensible to the graces 
and ornaments which the throne derived from being 
surrounded by the muses. He was himself fond of 
poetry, and even a competitor for the lionours of 
the buskin. ^ He placed himself at the head of five 
dramatic writers, to whom, on that account, the 
public gave the title cf Les cinq Auteurs- ^All 
these are deseivcdly forgotten excepting Corneille, 
of whose successful talent the cardinal had the 
meanness to evince no Ordinary degree of jealousy. 
The malevolence of that minister was carried so far, 
that he employed the French Academy, whoso com- 
plaisance must be recorded to their shame, to criti- 
cise severely the Cid, the first, and perhupa the finest 
of Corneille's tragedies. Scuderie, a favourite of the 
Cardinal, buoyed by Richelieu’s favour, was able for 
some time to balance Corneille in the opinion of the 
public ; but his name is now scarcely known by any 
other circumstance than his imprudent and auda- 
cious rivalry. This great man was not only surround- 
ed by the worst possible models, '-but unfortunately 
the authors of thcfeie mcjdels were ^so favourites of 
the public, and of the all-powerFul cardinal; yet 
Corneille vanquished the taste of his age, the com- 
petition of his rivals, and the'envy of Richelieu. 

Corneille, like his predecessors, and like Routrou 
in particular, borrowed liberally from the Spanish 
theatre ; but his owjn taste, regulated probably upon 
his situation, dictated an adherenoe to the classical 
model. The Frcncli stage arose, ii must be remem- 
bered, Under the protection of an absolute monarch, 
for wltose amusement the poet laboured, and in 
whese presence the drama was performed. It fol- 
lowed, as a natural consequence,. timt a more* strict 
etiquette w|^ exacted upon thd scene than bftd hi* 
therto been^suHppsed applicable to a merely popular 
amusenicn^ A departure from regularity in tragedy 
was no longer u bold flight. A violation of decorum 
in con^dy was no longer a broad jest. When the au- 
dience was dignified by the presence of the monarch, 


flie former became an impertineace, and the latter a ^ 

gross and ^decent insult. The muse of comedy was * 

therefore bound over for her good behaviour ; and 
even her grave sister was* laid under such rules 
and restrictittos as should insure the decorum and 
dignity of her scene. 

It was Bt tliis period that those Classical fetters French Wri- 
wliich are framed on the three unities were fashion- enforce 
ed into form, and imposed on the French drama. ^"*^*^*‘ 
These are acknowledged by Corneille, in his Essa^ 
u^n Dramatic Poetrq^ in the following short but em- 
phatic sentence : obset ver les unites d'actum^ 

de lieu^ ct dejour : persanne n'cn doute** The rule, 
as thus emphuticaliy admitted by thefleiy Corneille, 
was equally binding upou the elegant Kacine, and 
has fettered the French stage until the present day. 

La Motte,” says Voltaire, a man of wit and ta- 
lent, but attacbed to paradoxes, has written in our 
time against the doctrine of the Unities, but. tliat li- 
terary heresy had no success.” 

Upon these rules, adopted by the very first writer 
of eminence for the French stage, and subscribed to 
bjr all succeeding dramatists, depends the principal 
and long-disputed difierence betwixt the drama of 
France and those countries in which her laws of 
taste have been received ; and the stages of Spain, 

England, and modern Germany, where tliBee critical 
maxims have been controverted. In other words, tl>e 
unities proper to the classical drama have been 
ibiind inapplicable to plays of a historical or roman- 
tic plan, it is, therefore, necessary to examine witli 
accuracy the essence and effect of those laws so 
often disputed with more obstinacy than liberality. 

The arbitrary forms to which the French thus sub- F.xainina- 
jeeted their theatre are, in their general purport, don of thiji 
founded on good and sound rules of the critical art. 

But, cdDsidered judaically and literally, the inter- 
pretation put upon those unities by the French cri- 
tics must necessarily lay the dramatic author under 
restraints equally severe and unnecessary, without 
afl'ordiag any corresponding addition to the value 
of his work. The pedantry by which they are en- 
forced reminds one of the extreme, minute, rigorous, 
and punctilious discipline to which some regiments 
have been subjected by a pedantic commanding qfii- 
cer^ which seldom fails to lower the spirit, and de- 
stroy the temper of the soldier, without being of Ihc 
slightest service to him in the moment of danger, or 
the day of battle. 

The first dramatic unity is that of Action^ and, 
rightly understood, it is by ftlr tlie .most important. 

A whole, says Aristotle, is that which, ..has a begin- 
ning, middle, and end. In short, one strong con- 
centrated interest upon which all subordinate inci- 
dents depend, and to which they, jpontribute, must 
pervade the piece. It must open . with the (jam- 
mencemenUof the play, evolve itself, and be pro- 
gressive with its progress,— must be perpetually in 
sight and never stationary, until at length it arrives 
at a catastrophe, by wiiicli it is ended and aaUui- 
guished. In this rule, abstractedly considered, tba^pe 
is nothing but what is Ofnsistent with good senie 
and sound criticism. The period allowed for dra- 
matic representutiofi is not long, and wdl not admit 
of the episodical ornamenii which may be happily 
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jUritm. fnfcrpduce^ bite poetqr. And t» the nitldsi* VfWk ttl|Hp|ltf merit, tlHit the iiytereit iie¥er 
Bine 6r impatienee of a tbeatri^audieiiqp » ale^ or is 8ti8|iended umi^ ' 

one of its marked characteristics, It has been 6h- cesaary ^ 

served, that neither the most aoiinatod dcseriptidn. It woukl intact Intpasy^ to^shesr, that. the tmity of 
rmr the most boautifiil poetry, can ev# reconcile the action, in its strict Jonie>/tnay ,:£huiyc.ntly be an 
spectators to those inartiheial scenes in which the unnatural as weH Os a ouaArous restraint op tjie 
jdot oir aotiod of the piece stands still, 4>faat fhe per- ^tgenius of the poet* ;In the course of O^re, an in* 
may say hno things. The introduction of suiated action sdddia eais^of a ^prop^u' td . 

interest, separate and diatinct from the main transfer tp tho,)Stagp. the '^ay is found- 

action of the play, has a st^ worse effect; it AU cd on sdnie aillie or if tlte scene 

ndtiishes the em^ct of die whole, and divides the at- is laid in some' early at^i|p^of iociety,^ when man as 
tention of the audience ; Bb|£.^ck of hounds', when yet remained separated from^ kind, dod connected 
ip' fuU pursuit, are impeded and puzzled by starting pnly with his petty tribe or family, the subject of a^ 
a fresh objrCl of cliose. plot may be chosen where the agency of u very few 

Yet even this rule must be liberally considered, person^ and these naturally connected together, 
if we would allow dramatic authors that fair room may, without foreign or cxtraneouaiiMiistance, afford 
and exercise for their genius, which gives rise lo matter for a tragedy, 'fiut, in the actual course of 
the noblest displays of genius in the art. Modern tbe peopled world, men are so croU'd'cd together, 
dramatists are no longer, it must be remembered, Ij- and their movements depend so ifnneh upon im- 
mited to the simple and surer uniformity of the an- pulses foreign to themse|j|Ki, that the action must 
cient drama, which fixed on one single event as its often appear multiplied and complicated, and all 
object, — made it the subject of die moral refiec- th^ the author^can do is, to preserve the interest 
tionsof the Chorus,-— managed it by the intervention uniform and undivided. Its progress may be likened 
of three or at most five persons, and conseauent- to that of a brook through beautiful scenery. A 
ly presented a picture so limited sine and sub- judicious improver ^ the landscape would be cer- 
ject, that there was no difHculty in avoiding the tainly desirous to make its course visible, but not 
intermixtilTe of a foreign interest. The modern to cut off its beautiful undulations, or to compel 
^taste has opened the sta^e to a wider range of it into a straight channel. He w'ould follow the 
topics, which arc, at the same time, more compli- course of nature, and neither affect to conceal 
cated in detail, depending on the agency of a va- the smaller rills by which the stream .was fed, nor 
riety of performers, and on the result of a succession bring them so much in view as to deprive the 
of events. Such dramas have indeed an unity of principal object of its consequence. VVe admit the 
action peculiar to tliemdclves, whioh should predo- difficulty inse{>arable from the dramatic art, and must 
minate over and absorb every other. But although, grant, tliat the author runs some risk of losing sight 
like the oak, it should predominate over all the of the main interest of the piece, by dwelling upon 
neighbouring underwood, its dignitji^is not injured by the subordmate accessories ; but we contend, that 
thepresence and vicinity of that which it oversha- tlie attention )0f the audience is still more likely to 
dowB. On the contrary, a succession of ev^ts tending be fatigued by a bald and simple plot, to whicli, 
to the same end, if they do not divert the attention during the course of. five acts, there must belong 
from tl^ principal interest, cannot foil, by their va- much speaking and little progress. And, in pomt of 
riety and succession, to keep it fixed upon the busi- common sense and common feeling, that piece must 
ness of the scene. always present unity of action which' has unity of in- 


iiitel merit, tbtit the iiyterest never 
dptaatioiii or is 8tis|iendad 


cd on sdme ii|Pe myt)ii(pM|w[ lUbie, or if tlie scene 
is laid in some early stri|pf'of iaciety,^when man as 
yet' remained separated from^ kind, and connected 
q[nly with his petty tribe or family, the subject of a^ 
plot may be chosen where the agency of u very few 
person^ and these naturally connected together, 
may, without foreign or extraneouaiiiwistance, afford 
matter for a tragedy, 'fiut, in the actual course of 
tbe peopled world, men are so croWtied together, 
and their movements depend so itench upon im- 
pcrlses foreign to themselHii, that the action must 
often appear multiplied and complicated, and all 
that the author^can do is, to preserve the interest 
uniform and undivided. Its progress niny be likened 
to that of a brook through beautiful scenery. A 
judicious improver qS the landscape would be cer- 
tainly desirous to make its course visible, but not 
to cut off its beautiful undulations, or to compel 
it into a straight channel. He w'ould follow the 
course of nature, and neither affect to conceal 
the smaller rills by which the stream was fed, nor 
bring them so much in view as to deprive the 
principal object of its consequence. VVe admit the 
difficulty inse{>arable from the dramatic art, and must 
grant, Umt the author runs some risk of losing sight 
of the main interest of tho piece, by dwelling upon 
the subordmate accessories ; but we contend, that 
tlie attention of the audience is still more likely to 
be fatigued by a bald and simple plot, to whicli, 
during the course of. five acts, there must belong 
much speaking and little progress. And, in point of 
common sense and common feeling, that piece must 
always present unity of action which' has unity of in- 


To take an example. In the tragedy of Macbeth 
a el^ain of varied and important events are intro- 
duced, any one link of which might be hammered 
out into a drama on the severe ond simple model of 
the drama of ancient Greece. There is the murder 
of Duncan, — that of Bunquo, — and the dethaone- 
ment and death of the tyrant ; all which are events 
complete of themselves, independent of each other, 
and yet included within one t^atgedy of five acts. 
But, nevertheleaX} tins is never fblt as a deficiency 
in the perforinafice. It is to the character of 
Macbetli, to his ambftien, gilUt, remorse, and final 
pite^shment, that the mind attaches itself during 
tlipti^'Whole play ; and thus the succession of va- 
ries incideiics unconnected excepting by the ee- 
latibfk they bear to the principal {Vrsonage, far 
frojpi distraetmg the attention of the audience, 
ooe^ues to sharpen and irritate curiosity till the 
curtain drops over the fallen tyrant. This is not, 
indeed; unity of actieU according to the rule of 
Aristotlb, or the observance of the Ffencfa theatre. 
But, in a W|Aev point of view, it has all the ad- 
vantage whten oo^ possibly be derived iFi'om the 
severest adherence to the precept of Aristotle, 


tercst and feeling ; which fixes the mind of the au- 
dience upon one traiiiof thought and passion, to which 
every occurrence in the drama verges ; and which is 
consummated and wound up by the final catastrophe. 

The second d^matic unit^ i8;diat of Time, about 
which the critics qf various' nations have dii^agreed. 
If taken in its strict and proper sense, it means that 
the time supposed to be consumed in the action re- 
presented, should not exceed that wdiich is occupied 
by the actual representation. But even Aristotle 
extends the duration of the actioo to one revolution 
of tlie sub, and Corneille extends it to thirty hours, 
which is to the actual period of representation as 
ten to one* Boileau, a supereminent authority, 
thus lays down the rule for the unities of time and 
place : 

D 1e lieu de la leene y soit lixe & naarqu^ 

- Himeur, saai^jMii], dela les PireiiMs, f'" 

' fiat la acene en un jour rtnferme des anqiSs/ 
wnivent le Heros d*un spectacle grossier,,^. 

Enfant au premier acte, eat Barbon au dernier, 

Mais nous, que la Raison S se regies eugage^. 

Kous voulons qu'avec art Taction se niepage : 

Qu'en qu^en un jour, un seul acoompli 

Ticnne jusq'^ la fin le Theatre itmpli. 



Drama. Ithoab^n triumpbaiHlj J3m« t(» the rigid enfareer 

yifildiiig strict of |fe ttelWnla^y I^ce;an4 indeed* tlje 

low^ the three ^Urs employed in' ectjLi% p WSj l^rench hhve respecting it the licence of 

to he multJ)dif|4:i^^ thirty* — the relmiiiig;/ii9ipractice*tfi‘eiaverity of their theory. They 

critics^. h»v^' reij^ the inconvenience have frequent^ infringe the rule which they affirm 

Qf this Sms^us th.cy.rSici'ihced' its prin- to be inviolable ; 'and^iolr flexible creed permits the 

ciple* and j^^^dvantii^ ot^acihiedrto its observance.^ place tq be changed* provided the audienoc are not 
, The only suppM^.^ attached to this transported oUt of <he city where the scetie is lajd^ 

is that p^ba^4i|* UWe.ab^l not at present This mitigatioa of doctrine* Hke that granted in ^ 
inquire whether prnogi^g ^ Uie cost uniiy of tiiae^di a virtual reaignglian of the pritaipSe 

of imposing heavy goatricll&i^ on diS^atic genius, contended for. Let us examine* however, upon what 
But granting fhe affii;|mtive* probability is at gciuch that principle is founded 

violated by squeezing the events of twenty* four hours The rule* which prohUms the shilling the sce^d dd- 
into a period of ^ly three* as if the author had ex'« ring the period of performance, was borrowed by 'the 
ercised the still greater Licei^re qf the English and French from the ancients* without considering the 
Spanish theatrcfiK There is no charm in tho^cevelu- peculiar circumstances in which it arose. First* We 
tion of the sun* which cirou^ifpcribes within that parti- hwve seen already tharj^during the ancientdrama* there 
cular period the events of a drama. When the magic was no division into acts* and that the action was on- 
circle drawn ai^nd the author by the actual date of ly suspended during the songs of the chorus* who 
representation is once j^iterated, the argument themselves represented a certain class of personages 
grounded upon probabili^ falls ; and he loay extend connected with the scene. Tiie stage* therefore* 

his narrative unconfined by any ru|ia» except what was always filled ; and a supposed change of place 

may he considered as resolving itself jnto the. uni- would have implied the violent improbability* that the 
ty of action. A week, a month, an year* years whble chorus were transported, while in the sight of 

may be included in the course of the drama, pro- the spectators, ^d employed in the discharge of 

vided always the poet has power so to rivet the their parts* to the new scene of action. Secondly* 
attention of the audience on the passing scene* There is evidence that in the Eumenidea of Eschy- 
that the lapse of time shall pass unregarded, lus* and the Ajax of Sophocles, the scene Is actually 
There must be none of those marked pauses which changed* in defiance of the presence of the chorus ; 
force upon the spectators' attention the breach of this and a much greater violation of probability is incur- 
unity. Still less ought the judicious dramatist to per- red tlmn could have taken place in a modem theatre* 
mit his piece to embrace such a space'^f time os shall where* before every change of scene, the stage is emp- 
necessarily produce the qliange on the persons of the tied of the performers. Thirdly, The ancients Were 
charactiM’s ridiculed by Boileau. The extravagant con- less hardly pressed by tliis rule tlian the modern 
duct of the plot in the Winters Tale has gone far to writers. From the extent of their theatMH* and the 
depreciate that drama which, in passages of detached size of their stages* the place of action was consider- 
hcauty, is inferior to none of Shakespeaj^e’e* in the opi- ably larger* and flight be held to include a wider ex- 
nion of the best judges. It might perhaps be improved tent than ours. The climate of Greece admitted of 
in acting, by performing the three first acts as a play, many things being transacted with propriety in the 
and the fourth and fifth as an afterpiece. Yet, even open air; and, finally, they had a contrivance for 
as it is now acted* who is it that, notwithstanding displaying the*^ interior of a house or tem[4t to the 
the cold objection arising out of the breach of unity* audience, which, if not an actual change of scene* 
witnesses, without delight, the exquisite contrast be- was adapted to the same purpose, 
twixt the court and ihe hamlet, the fascinating and If this long litigated question, therefore, is to 
simple elegance of Perditu, or the witty rogueries of be disposed of by precedent, we have shown that 
Autolycus ? The poet is too powerful for the critic* the rule of the ancients was neither absolute, ntor dIS 
and we lose the exercise of our jj^dgment in the the circumstances of their stage correspond with 
warmth of our admiratioik those of ours; to which, it may be added, that the 

The faults of Shakespeare or of liis age, we do not, simple and inartificial structure of their plots seldom 
ho>vevcr, recommend to the modern dramatist, whose required a change of scene. But, surely, it is of 
modesty will certainly place him in his own estimation less consequence to examine the practice of the an- 
fur beneath that powerful magician whose art could cients, than to consider how far it is founded updn 
fascinate us even by means of deformity itself. But truth, good taste, and general ^ect. Granting, 
if for his own sake the author ought to avoid such therefore* that the supposed illuifon* which trans- 
gross violations of dramatic rule, the public, for ports the spectator to the actual scene of action, 
theirs, ought not to tie him down to such severe Jioii- really exists* let as inquire whether* in sacrificing 
tations as must cramp, at least, if they do not destroy the privilege of an occasional change of scene* we*do 
his power of affording them pleasure. If the whole not run the risk of shocking the spectator, and dis- 
five acts are to be compressed within the spa^ce of turbing his dclijjhtful dreams, by other absurdities 
twenty-four hours, the events rtwst, in the gfljMra! and improbabilities* attendant necessarily on a scru- 
case, be cithdr so much crowded upon each other" as pulous adherence to this restriction, 
to destroy the ’Vety probability which it is the pur- If the action is always to pass in the scene* soma 
pose of this law to preserve ; or, many of them being place of general resort must be adopted* a hall, antt- 
supposed to have happened before the commencement room, or the like. |t can seldom be so fortunately iip- 
of the piece, must be.detailed in narrative, which ne- lected but that mheh must be necessarily disculSed 
fails to have a bad effect on the stage. there, which* in order to preserve any appearance of 
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probability^iilioulAbe tranActedeberbere^ thatjnoany'' 
persons must be inh^duced, whose presence must ap- 
pear unnatural ; and tlmt mueh must be done there, 
which tlie very circumstances of the piece render to- 
tally absurd. Dennis has applied these observations 
with great force, and at the some time with great blt- 
terness, in his critique upon Caio, which Johetion has , 
^oted at length in Iiis I^i/e of Addison, The scenOf 
^Ktnust be remembered, is laid, during tlie whole 
mroma, with scrupoJitis attention to the classical tule, 
in the great hail m Cato's palace at Utica. Here 
the conspirators lay their plots, the lovers carry on 
thehr intrigues; and yet Sei^jproniufi, with groat in- 
oonsittency^ disguises himselr ns Juba, to obtain en- 
trance into this vestibule, which was common to all. 
Here Cato retires to moralize, and chides his son for 
interrupting him, and, altl] 0 %h he retires to stab 
hinisell, it is to this place that he is brought back to 
die. AH this affords a striking proof how genius and 
tatte can be fettered and embarrassed by a too pe- 
dantic observance of rules. Let no one suppose 
that the inconveniences arising from the rigid 4^- 
aervance of the unity of place, occur in the tragedy 
of Cato alone ; they might, in that case, be attribut- 
ed to the inexperience or want of . skill in the au- 
thor, The tr^edies of Corneille and Racine afford 
examples enough that the authors found themselves 
compelled to violate the rules of probability and 
common sense, in order to adhere to those of 
Aristotle. In the tragedy of Cinnay for example, 
tbe scene is hud in the Emperor’s cabinet ; and, 
in that very cabinet, compelled, doubtless, by the 
laws of unity, Amelia shouts forth aloud bor re- 
solution to assassinate the Emparar4 It is there, too, 
that Mo^ltous and Ciiina confide to each other all 
the secrets of their conspiracy; and it is there, 
where, to render the impropriety more glaring, Cinna 
suddenly reflects u[)on the rashness oi his own con- 
dpet : — 

Amis, dons ce pnltiiy on jKiil nous ocoutcr ; 

fit nous purlons peut-i'trc avto trop dlmprudeocc^ 

Dads un lipu bi nul propro u notre confidence. 

It would be an invidious, but no difficult task, to 
show that several of the chefs (feeuvres of the French 
d^ma are liable to similar objections ; and that the 
awicward dilemmas in which the unity of place 
involves them, is far more likely (o destroy the il- 
lusion of the performance, than the mere change 
of scene would have done. But we refer the read- 
er to the Dramaturgic of Lessing upon this curious 
topic 

The main question yet remains behind, namely, 
whether such ap illusion is actually produced in the 
minds of the audience by the best-acted play, as in- 
duces them to suppose themselves witnessing a reali- 
VilTT*'' illusion, in slmrt, so complete, as to suffer 
frm the occiettional extension of time or change of 
place in the course of the piece } We lb not hesitate 
to Bay, that no such impression was ever produced 
OQ\^a sane understanding; and that the Parisian 
critic, in whose presence the unities are never violat- 
ed, no more mistakes Tidma for Nero, than a Lon- 
don dtisen identifies Kemble with Coriolanus, or 
Kean with Richard IIL The ancieptB, from the 
distfuice of the jtage^ and their mode of dressing and 


characters, might certainly ap- Dmr 
'|wpaotraS^p n^rcr to reality; an^ produping^ 
on theis.fitoge the very imagefi of the deities they 
worshipped, ^spea^mg the language which they ac- 
counted proper to ^em, it is lii^y probable that, 
to Luiiids cupabk of high oi^itation, time might be 
a shade of this Uluston in their representations. The 
solcMim distance ofUhe stage, the contiftiious and mv- 
interrupted actioiH kfi|^ ^ 4itteritioi^o^ Greeb&v^^ 
at once mocf^^l^el^ r^tAdr and more abstracted 
from surroutidfng circumstances. ^ But, in the mo- 
dern theatre, the rapid sueceuton of Intervals for re- 
flection ; the well-known features of the actors ; the 
language which they speak differing frequently from 
tliat wliich belongs to age and country where the 
scene.js laid— interrupt, at every tii^, every approxi- 
mation to the fantastic msion of reality into which those 
-writers who insist upon the strict observance of the 
unities, suppose the audience to be lulled. To use the 
nervous words of .Johnson,,? ** It is false, that any re- 
presentation is mistaken for reality ; that any dramatic 
fabie in its materiality was ever credible, or, for a sin- 
gle moment, was ever credited.’' There is a conven- 
tional treaty between the author and the audience 
that upon certain suppositions being granted by iIr 
latter, his powers dr imagination shall be exerted for 
tlie amusement of the spectators. The postulates 
which are demanded, even upon the French theatre, 
and under the strictest model, are of no ordinary 
magnitude. Although the stage is lighted with Jumps, 
the spectator must say with tlie subjugated Cathe- 
rine, 

’ 1 grant it is the sun that shines so bright.'* 

The painted canvas mus( pass for a Landscape ; the 
well known faces of the performers for those of an- 
cient Greeks, or Romans, or Saracens, and the present 
time for many ages distant. He that submits to 
such a convention ought not scrupulously to limit liLs 
own enjoyment; that which is supposed Rome in 
one act, may, in the next, be fancied Paris ; and as 
for time, it is, to use the words of Dr Johnson, of 
all mode/ of existence, most obsequious to imagina- 
tion ; a lapse of years is as easily conceived* as a pas- 
sage of liours. In contemplation we easily contract 
the time of real actions, and, thereibre, willingly per- 
mit H to be contracted when we only see tlieir iini- 
talion." ( 1 ^, 

If dramatic representation docs not produce the 
iipprcssion of reality, in what, it may be asked, con- 
sists its power ? \Ve reply, that its effects are pro- 
duped by the powerful emotions which it excites in 
the minds of the spectators. The professors of every 
fine art operate their impressions in the same manner, 
though they addre^ themselves to different organs. 

The painter exhibits his spene to the eye ; the orator 
pours his thunder upon the edr ; the poet awakens 
the imagination of his reader by written descrip- 
tion; but each has the same motive, the hope, 
naB||ly, of exciting in the reader, hearer, or specta- 
tor, a tone of fealing similar to that wWch existed in 
his own bosom, ere it was bodied i'orth by his pencil, 
tongue, or pen. ]t is the artist’s object, in short, to 
tune the reader’s imagination to the^ame pitch with 
his own; and to conimunicate^as well as colours and 
words can j;|iO| the same sublime sepsatioos which hjid 
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uram*. dictated' his own conaposkionSt Thfr'Hra^i^Aiiin at* 
temptfl to nAin this object atiU' iMOre forcibly, be- 
came his aft oonibiocs those of the pocti orator, and 
artist, by storming; aeitwere, ^^imagination at 4)nce 
through tbd'^yeiMsd the m^Bhdoubte^^ a drama 
with sucli advantages^ 9 /^ wm those of dresses and 
cogtume, aj^roaches nwrfe nearly to actual reality ; 
and, tliercr(>re^ lias a better^ chance of attaining its 
^ ^object, cspeciftliy when Mdressinrg the sluggish and 
inert fancies of the niul^tude ; aithouji^ it may re- 
main a doubtful quastion, whether, with all these 
means and appliances, minds of a high poetic tem- 
perature may not receive a more lively impression 
from the solitary -perusal, tlwin from tlie representa- 
tion of one of Shakespeare's plays. Piut, to the 
most ignorant ^ccator, however unaocustutted to 
the trick of the scene, the eiwitement wliicli his fan- 
cy receives, falls materially short of actual mental de- 
lusion. Even the sapient Partridge himself never 
thought of being startled at the apparition of the 
Kii\g of Denmark, which he knew to be only a man 
ill a strange dress; it was the terror so admirably 
< vpressed by Garrick, which communicated itecif to 
lii'i leelings, and made him reverse the case of the 
iii nds, and tremble without believing. In truth, the 
cil’cL-ts produced upon this irnaginary character, as 
ucscrihcd by an excellent judge of human nature, 
eMiiliii, probably, the highest -point of illusion to 
which theatrical exhibition can conduct a rational 
l)eing. In an agony of terror which made his knees 
knock against each other, he never forgets that he 
is only witnessing a play. P' Mrs Millar 
and his master assures iiim agumst the reality of the 
apparition, yet he is no more able to subdue his ter- 
rors by this comfortable reflection, tlian we have been 
to check our tears, although, well aware, that the 
Pelvidera, with whose sorrows wc aym^iathized, was 
no oilier than our own inimitable Mrs Siddoris. With 
all our pa-i>ions and all our sympathies, wc are still 
('onscioiKs of ihc idijal character oi that which excites 
them; mid it is probably this very consciousness of 
the unrciility of scene that refines our sorrows into a 
nielaiu’holy , yet delicious emotion, and extracts 
iVom it that bitterness necessarily connected with a 
ilis]d.'iy of similar misery in actual life. 

II’. therefore, no illusion subsists of a character to 
lie affected by a change of scene, qr by the pro- 
longation of the time bey^d the rules of Aristotle, 
the very foundation of these unities is undtM-mined ; 
hut, ar the same time, evofy judicious author will use 
libcrt v willi prudence. 

If we are inclined to ascend to the origin of these 
celebrated rules, we ought not to be satisfied with 
The ip%v dixit of a Grecian critic, who wrote ao many 
centuries ago, and whose works have reference to a 
state of dramatic composition which has now no ex- 
istence. Tpon the revival of letters, indeed, the 
authority of Aristotle was considered! as omnipotent ; 
hut even Boilcau remonstrated againut his authority 
when weighed with that of reason and common 

Un peilaiu enviere de su vaine scifncf, 

Tour hcrissc dc Circe, tout bouffi d arrogance, 


- ‘fEt qui'de mnlle nutcura ftwuus mot ^it mot, Drmik* 

U^ns Ja ^tosueiii, convent fait qu* un aot, 

£fok qa^tin lim tout, et que snns AHstote 
Lu raison he foh gOiitt^,'et le bon schk rndote/' 

The opinions' of Aristotle must be judged of ac- 
cording to the opporttinities and authorities which 
lay open before hinr; and . from the high critical 
judgment he has displayed, wc can scarce err 
supposing Ire, would have drawn different results, 
ditlerent circumstances. Dr Drake, whose indust^ 
and taste have concentrated so much curious infON 
mation respecting Shake^eare and his age, has quot- 
ed upon tliis topic a striking passage from Mr Mor- 
gan's on the Charticier of FuUtqff, 

Speaking, says Dr Drake, of the magic influence 
which our poet almost invariably exerts over his 
auditors, Mr Morgan remarks, that on such an 
occasion, a fellow like Rijmevy * waking from his 
trance, shall life 'up his constable's staff, and charge 
this* great magician, thi^ daring prnciiser of arU 'inhi^ 
bitedt in the name of Aristotle to surrender; whilst 
Aristotle himself, disowning his wretched officer, 
would fall prostrate at his feet and acknowledge his 

supremacy 0 supreme of dramatic excellence ! 

(might he suy) not to me be imputed the insolence 
of fools. The bards of Greecf were eonlined within 
the narrow circle of the chorus, and hence they 
found themselves constrained to practise, for the 
most part, the precision, and copy the details, of na- 
ture. 1 I olio wed them, and knew not that a larger 
circle might be dra\\P, and the drama extended to 
the whole reach of human genius. Convinced, 1 sec 
that a more compendious maybe obtained; 

a natUre oi' t^fccts only, to which neither the relation 
of places, or continuity of time, are always essen- 
tial. Nature, condescending to the faculties and 
apprehensions of inun, bus drawn through Jiuman 
life u regular chain of visible causes and effects ; 

But poetry deligiits in 8ur|)ri&e, conceals her steps, 
seizes aC once upon the heart, and obtains the sub- 
lime 7)f things without betraying ibe rounds of her 
ascent. True poetry is magic not Jiaturc ; an effect 
from causes hidden or unknown. To the magician 
1 prescribed no laws ; his law and his power arc one ; 
liis power is liis law. if his end is obtained, who 
shaj[l question his course ? Means, whether appa- 
rent or hidden, are justified in poesy by success; 
but then most perfect and most admirable when most 
concealed. — 

“ Yes, continues Mr Morgan, whatever may bo 
the neglect of some, or the censure of others, there 
are those who firmly believe, that this wild, this un- 
cultivated barbarian^ as he has been called, has 
not yet obtained one half of hts fame ; and who 
trust tliat some new Stagyrite will arise, who, instead 
of pecking at the surface of things, will enter into 
the inward soul of his compositions, and expel, by 
the force of congenial feelings, those foreign impuri- 
ties which have stained and disgraced his page. 

And as to those spots which still remain, they may 
perhaps become invisible, to those who shall seek 
them through the medium of his beauties, instead of 
looking for those beauties, as is too frequently done 


* Ryrner W8S a calumniafor of Sliakcspcarc. 
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througl the of Bdtoe real or imputed ob- 

scurity When the hand of time shall liRve brushed 
off bis present editors and coniroentators, and when 
the very name of Voltaire, and even the memory of 
the language in whicli he has written, shaH be no 
more, ti^ Apalacliian mouhtiiins, the banks of the 
Oliio, and the plains of Scioia, Vhall resound witli the 

« 3 nts of this barbarian. In his native tongue he 
I roll the genuine passions of nature ; nor shall 
the griefs of Lear be alleviated, or the charms and 
wit of Rosnlind be abated by time'' ♦ 

In adopting the views of those authors who 
IraVe plcncled for the liberty of the poi t, it is not our 
intention to deny, that great advantages may be 
obmined by the observance of the unities; not 
considering them os in themselves essential to the 
play; but only as points upon which the credi- 
bility and intelligibility of the action in some sort 
depends. We acknowiedgo, for example, that the 
author would he deficient in dramatic art, wlio should 
divkie the interest of his piece into two or more 
separate plots, instead of combining it in one pro- 
gressive, action. We confess, moreover, that the 
author, who irTorc violently extends the time or more 
frequently changes the place of representation than 
can be juntified by the necessity of the story, and 
vindicated by his exertion of dramatic force, acts 
unwisely, in so far as he is likely to embarrass a great 
part of the audience, wdio, from imperfect hearing 
or slowness of comprehension, may find it difficult to 
apprehend the plot of his play. The latitude which 
we are disposed to grant, is regulated by the cir- 
cumstances of the case, the interest of the plot,^nd, 
above all, the talents of the author. He that de- 
spises the praise of regularity which is attainable by 
stud}', cannot reckon on the indulgence of the 
audience, unless on the condition of indemnifying 
them by force of genius. If a definitive rule 
were to be adopted, we should say that it would 
certainly be judicious to place any change of 
place or extension of time at the beginning of a 
new act ; as the falling of the curtain and ccs- 
eation of the action has prepared the audience to 
set oft', as it were, upon a new' score. Ilut w'e con- 
sider the whole of these points of propriety as se- 
condary to the real purposes of the drama, and Bot 
as limitary of that gitled genius w^ho can, in the 
whirlwind of his scene, bear the imagination of his 
audience along with him over the boundaries of 
place. 

While panting tii^e ioilv after them in vain.*' 

It is not upon the observance of the unities alone 
that the French found their pretensions to a classi- 
cal theatre. They boast also to have discarded that 
intermixture of tragic and comic scenes, which was 
anciently universal upon the Spanish and English 
vtages. \ 

If it had been only understood by this reforma- 
tion, that the French condemned and renounced 
that species of tragi-comedy, which comprehended 


two i l itl# i6fe|giw s, the one ofTS serious, ^le other of Drama, 
a humorous '^aracter, and these two tiBtttly uncon- 
nected, we give them full credit for their restriction. 

Dryden, in the Spnni^Friar, and other pieces ; and 
Southern, botl) in Gjjw }%kbellh^ as well as 

many oilier aiitltWrs mthch^.agc, have in this parti- 
cular transgressed unpardunably the unity of action. 

For, in the' cases we liai^ quoted, the conibinution, 
of the two plats is so sligltt, that the serious and 
comic scen 0 |ii^#efiH rated, nnght each furuibh forth a 
separate drama; so that the ainli(?nce appear to be 
listening not to one- play only, but to iw'O di ionatic 
actions independent of each other, althougli conlaiii- 
cd in the same piece. So i‘ar, therefore, w'c heanily 
agree in the rule which excludes such an unhappy 
interchange of inconsistent scenes, moving upon op- 
posite principles and interests. 

When, however, the French critics carry lliis rule 
farther, and ])roscribe the appearance of comic or in- 
ferior characters, however intimately connccl(‘d with 
the tragic plot, we would observe, in the first place, 
that they run the risk of diminishing the rialiti ol 
the scene ; and secondly, that the) exclude a cla^s 
of circumstances essential to its beauty. 

On the first point it must be observed, that the rule 
which imposes upon valets and subordinate ))crsnnagei* 
the necessity of talking as harmonious verse anil as 
elegant poetry as their masters, entirely ruins the pro- 
bability of the action. Where all is elegant, nothing 
can be sublime ; where all is Ornamented, nothing can 
be impressive ; where all is tuned to the same smooth 
falsetto of sentiment, nothing can be natural or real. 

By such an assimilation of manners and languages, w e 
stamp fiction on the very front of our dramatic re- 
presentation, The touches of nature which Shake- 
speare has exhibited in his lower and gayer eharar- 
lers, like the chastened back-ground of a landscape, 
increase the cftect of the principal grou]). 'fhe 
light and fanciful humour of Mercutio serves, for ex- 
ample, to enhance and illustrate the romanlie and 
passionate character of Romeo. Even the douting 
londnesB and silly peevishness of the nurse tends to 
relieve the soft and nflectionale chiiractcr of Juliet, 
and to place her before the audience in a point of' 
view which tho.se w'lio have seen Miss O^Neil per- 
form Juliet, know how to appreciate. A con- 
trast is effected, wliich n French author dared not 
attempt; but of which every bosom at once ac- 
knowledgCB the powx*r and tlie truth. Let us sup- 
pose, that the gay and gallant Mercutio )iad as little 
character us the walking confident of a Frcncli hero, 
who echoes the hexameters of his friend in hexame- 
tcra of a lower level ; or let us suppose the nurse of 
Juliet to be a gentle Nora, as sublime in w hite linen as 
her principal in w hite satin ; and let the reader judge 
whether the piece would gain in dignity any thing 
proportioned to what it must lose in truti) and inte- 
rest. , The audience at once sympathizes with the 
frieimlship of Romeo and Mercutio, rendered more 
natural, and more interesting^ by the very contrast of 
their characters; and each spectator feels as a passion. 


Shakespeare and his Times, by NaUian Drake, M. D. p. 553, 554, Vol. 11. 
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Drama, not as a matter of reAectioti, that deatr&of vengeance 
' which impels Romeo against Tibalt $ for wc acknow- 
ledge as an amiable and ihtei*esting individual, the 
friend whom he has lost by the sword of Capulor. 
Even the anilities of the nurse^ give a reality to the 
piece, which, whatever French critics may preleud, 
is much more seriously disturbed by inconsistency of 
manners, than by breach of their dramatic unities. 

“ (iod forbid,” says Mr Puft‘ in the Criticy “ that, in a 
free country, all the fine words in the language siiould 
be engrossed by thejiigher characters of the piece.” 
The Trench critics did not carry their ideas of equa- 
. lity quite so far; but they tuned the notes of their 
subalterns just one pitch lower than those of their 
principal characters, so that their language, similar 
in style, but lower in sentiment and diction, presents 
still that subordinate resemblance and correspond- 
ence to that of their superiors, which the worsted 
Ince upon the livery of a servant bears to the embroi- 
dery upon the coat of his master. 

It not to mere o pression whidi these remarks are 
confined; for if we consult, the course of human life, 
we plkull find that niirlti and sorrow, and events which 
cause both, are more nearly allied than perhaps it is 
aitogctlicr pleasing to allow. Considered relatively 
to a spectator, an incident may oflen excite a ming- 
led emotion, partaking at once of that which is mov- 
ing, and that which is ludicrous ; and there is no 
reader who has not, at some period of his life, met 
with events at which he hesitated whether to laugh 
or to cry. It remains to be proved, why scenes 
of this dubious, yet interesting description, should 
be excluded from the legitimate drama, while their 
force is acknowledged in that of human life. We ac- 
knowledge the difficulty of bringing them upon the 
scene with their full and corresponding effect. It 
was, [lerlinps, under this persuasion, that the fool, 
whose wild jests were too much the result of habit 
and practice to be subdued even by the terrors of 
the storm, has been banished from the terrific scene 
of l\mg Lear. Hut, in yielding to this difficulty, the 
terrible eontra>t has been thus destroyed, in which 
Sliakespcaie exhibited the half-perceptions of the 
natural Tool, as contrasted with the assumed in- 
•sanity of Kilgar, and the real madness of the old 
King. They wlm jirefer to this living variety of e- 
rnotion, llu' cold uniformity of a French scene of 
passion, must be numbered among those who rend for 
the ]>lea^ure of criticism, and without hope of par- 
tiikinir ilie enthusiasm ol'thc poet. 

VVliile wo (liiTer I'roM French criticism respecting 
the ii^’hL to tlem;md un accurate compliance wdth 
the unities, and decline to censure that casual inier- 
mixture of comic character which gives at once rea- 
lity and varu ty to the drama, wc are no less dis- 
posed to cnnilemii the impertinent love-scenes, which 
these niifliors have, as a matter of etiquette, intro- 
duced into all their tragedies, however alien from the 
passion on which they are grounded.. TheFrcnclj dra- 
ma assumed its present form under the auspices of 
Louis XIV. who aimed at comblniilg all the charac- 
ters oi‘ a hero of romance. The same spirit which 
iilspii\‘d llie dull monotony of the endless folios of 
Scudt ry and Calprenedc, seemed to dictate to Cor- 
neille, and even to Racine, those scenes of frigid 
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metaphysical passion which encumber their best Dnmu- 
play.s. We do not dispute the deep interest which 
iittHchcs to tW passjon of love, so congenial to the 
human breast, when it forms the ground-work of the 
play; but it is intolerably nauseous to find a dull love 
tale mingled as an indispensable ingredient in every 
dramatic plot, however inconjistent w^h the rest ot 
the piece. The Amourenx and Amourenso ol tlie. 
piece come reguloriy forth to recite their commcniw 
jilaces of gallantry, in language us ( (dd as it is exug- 
gernted, and as incon.^istent with passion and feel- 
ing as with propriety and common sense. Even the 
horrid tale of ClLdipus has the misplaced garnishment 
of a love intrigue between i heseus, brought there 
for no other purpose, and u certain DircC whom, in 
the midst of the pestilence, he thus gallantly com- 
pliments : 

Quulque ravy^c affreux qu’etulc u-i L peste 

L’abscnce uux vrain aniaiiH cst encore plus tunestc. 

Tile predominance of a passion which expresses 
itself so absurdly is all that the French have con- 
descended to adopt from the age of chivalry, ao 
rich in more dramatic stores ; aud they .have bor- 
rowed it in all its pedantry, and without its 
tenderness and fire. Uiccoboni has probably al- 
leged the true reason for the introduction of these 
heavy scenes of love intrigue, which is, that at little 
expence of labour to the author, they fill up three 
quarters of the action of his play. We quote from 
the French version, as tJiat immedistely before us, 
and most generally intelligible ; Par oxcmplcy 
6tons lie Nivomede ids dix scenes dc Laouice ; de 
VOEDiPEy las dix scenes dc l^rnvE; dc PoLiEUCTBy 
Ics scenes d^ amour dc Severe; de la Phedre de 
Monsieur Racine les six scenes d' An iciEy el nous 
verrons que non seulcment Cactiwi nr sera point in^ 
terrompuc, mais qu'elle en sera plus vivc; en sorte 
que Von verra manifesiementy qnc ces sceitcs dc tcu" 
dresses iiont servi quit ralcntir V action dc la piece y 
a la refroidiry et d rendre Ics hcros moins ^^rand. 

Si apres ce deux niei/lmrs Tragedies de la France j 
on examine tons les aulresy on connoitra bicn mieux 
cette vcrtlc. Lorsque !' amour fait Ic siijct de la ira- 
gedie, ce sentiment, si iutcrcssajit par lui-memc oconpe 
Ic scene avee raison ; jaihic Vamour dc Puedhe, 
mais de Phedrk settle P Under this thraldom, the 
fetters of the French .'stage inn/r laboured, notwd^- 
standing the noble example of Athalie, the ehef d’- 
cDUvre of Racine. By the example of Voltaire, in 
one or t .\o of hi.s best pieces, they have of late ven- 
tured occasionally to discard their uninteresting 
Cupid, whose a}>pearance on the stage as a matter 
of course and oi ceremony, produced as little effect 
as when his altar and godiicad are deducted on the 
semicircle of a fan. 

AVe have already observed, that the refined, luti 
ficittl, and affected character of the Juencli trjigedy, 
arose from its immediate connection with tiie plcc.- 
Bures and with the presence of an absolute .sovereign. 

From the same circunrh-jtaLice, however, the French 
stage derived several advaiitaj;v .s. A degree of dis- 
cipline, unknown in other theatre-^, was early intro- 
duce BTntmg the French actors, and those ol‘a sub- 
ordinate rank, who, on the Engli. li ‘’tiige, sometimes 
I o 
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exhibit mtolerable, contemptuous, iind wilful negli-^ 
gonccs become compelled on that of France, to pay 
the same attention to their parts as their superiors, and 
to exert what limited tslents they possess in the sub- 
ordinate parts to which they are awpted. The effect 
of this common diligence upon the scene, is a ge- 
neral liarmoay and correspondence in its parts, which 
j^evLT fails to strike a stranger with admiration, 

The Royal protection, also, early produced on the 
Parisian stage, an improved and s|)lendid style of 
scenery, decoration, and accompaniments. Thu 
scenes ;ind machinery which they borrowed from 
Italy, they improved with their usual alert ingenui- 
ty. They were still further improved under the 
auspices of Voltaire, M'ho had the sole merit of in- 
troducing natural and correct costume. Before his 
time the actors, whetlier Romans or Scythians, ap- 
peared in the full dress of the French court ; and 
Augustus himself was represented in a huge full-bot- 
tomed \tig, surmounted by a crown of laurel. The 
strict national costume introduced by Voltaire is now 
observed. That author has also the merit of excluding 
the idle crowd of courtiers and men of fashion, who 
thronged the stage during the time of representation, 
and formed a sort of semicircle round the actors, 

■ leaving them thus but a few yards of an area free for 
performance, and disconcerting at once the performers 
and the audience, by the whimsical intermixture of 
players and spectators. The nerves of rliose pedants 
who contended most strenuously for the illusion of 
the scene, and who objected against its being inter- 
rupted by an occasional breach of the dramatic uni- 
ties, do not appear to have suHered from the pre- 
sence of this singular chorus. 

It was not decoration and splendour alone which 
;the French stage owed to Louis XIV. Its princi- 
pal obligation was for that patronage which called 
forth in its service the talents of Corneille and 
Racine, the Homer and Virgil of the French 
drama. However constrained by pedantic rules; 
however held back from using that infinite va- 
riety of materials, which national and iiulivi- 
duai character presented to them ; however fre- 
quently compelled by system to adopt a pompous, 
solemn, and declamatory style of dialogue— these 
distinguished authors still remain the proudest boost 
of the classical age of France, and a high honour to 
the European republic of letters. It seems pro- 
bable that Corneille, if left to the exercise of lus 
own judgment, would have approximated more to ilie 
romantic dranja. The Cid possesses many of the 
charms of that species of composition. In the charac- 
ter of Don Gourmaz, he has drawn a national por- 
trait of the Spanisli nobility, for which very ex- 
cellence he was subjected to the censure of the 
Academy, his national court of criticism. In a 
general point of view, he seems to have been am- 
bitious of overawing his audient^ by a display of 
the proud* the severe, the ambitious, and the ter- 
rible. Tyrants and conquerors have never sat to a 
painter of greater skill ; and the romantic tone of 
feeling which he adopts in bis more perfect cliarac- 
tors is allied to that of chivalry. But Corneille was 
deficient in tenderness, in dramatic art, and in the 


p^er of^.fQQving the passions. His fame, too, was Drama, 
injured by the multiplicity of his cflbris to extend it. 

Critics of his own nation have numbered about twen- 
ty of his dramas, which have little to recommend 
them ; and no foreign reader is very likely 'to verily 
or refute the censure, siui^ he must previously read 
them to an end. 

Racine, who began to write when the classical fet- Racine, 
ters were clenched and rivetted upon the French 
drama, did not make that effort oi' struggling with 
his chains, whicli we observe in the elder dramatist ; 
he was strong where Corneille evinced weakness, anil 
weak in the points where his predecessor showed 
vigour. Racine delineated the passion of love with 
truth, softness, and fidelity ; and his scenes of this 
sort form the strongest possible contrast with those 
in which he, as well as Corneille, sacrificed to the 
dull Cupid of metaphysical romance. In relinement 
and harmony of versification, Racine has hitherto 
been unequalled; and his Athahe is, perhaps, Jikiiy 
to be generally acknowledged as the most finished 
production of the French drama. 

Subsequent dramatists, down to the time of VoU Voltam. 
taire, were contented with imitating the works nl ihese 
two great models; until the active and ingenious spi- 
ritof that celebrated author seems tacitly to liavemedi- 
tated further experimental alterations than he thought 
it prudent to defend or to avow. His extreme viva- 
city and acute intellect were mingled, as is not iin- 
frequent in such temperaments, with a certain nerv- 
ous timidity, which prevented him horn attempting 
open and bold innovation, even where he felt com- 
pliance with existing rules most inconvenient and 
dispiriting. He borrowed, therefore, Jiherally from 
Shakespeare, whose irregulariliis were the frequent 
object of Ilia ridicule ; and he did not hesitate tacit- 
ly to infringe (he dramatic unities in his plays, while 
in hi6 criticism he holds them up as altogether in- 
violable. While he altered the costume of tiie stage, 
and brought it nearer to that of national truth, lie 
made one or two irresolute steps towards the intro- 
duction of national character. If we were, indeed, 
to believe the admirers of Corneille, little remained 
to bo done in this department ; lie liad already, it is 
said, tauglit liis Uo'uans to speak as Romans, and 
his Greeks as Greeks ; but of sucli nulionul discri- 
mination foreigners are unable to perceive a trace. 

Ilis heroes, one and all, talk like men of no peculiar 
character or distinct age and nation ; but like the 
other heroes of the French dramatic school, are all 
honourable men;” who speak in high, grave, 
buakined rhimes, where an artificial brilliancy of 
language, richness of metaphor, and grandeur of 
sentiment, arc substituted for that concise and ener- 
getic tone of dialogue, which shows at once tlie na- 
tional and individual character of the personage who 
uses it. In Mahomet, Atzir€, ‘dud one or two other pie- 
ces, Voltaire has attempted some discrimination of na- 
tional character ; the ground-work, however, is still 
French; and, under every disguise, whether of the tur- 
ban of the Ottoman, the feathery crown of the savage, 
or the silk tunic of the Chinese, tlie character of that 
singular people can be easily recognized. Voltaire 
probably saw tlie deficiency of the national drama with 
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Drama, his usual acuteness ; but, like the ancient philosophers, 
he contentedly joined in the idolsitry which he de- 
spised. 

It seems, indeed, extremely doubtful, whether the 
French tragedy can ever be brought many step? near- 
er to nature. That nation is so unfortunate as to 
have no poetical language ; so that some degree of 
^ unnatural exaltation of sentiment is almost necessary 
^ to sustain the tone of tragedy at a pitch higher than 
that of ordinary life. The people are passionately 
fond of ridicule ; thviir authors are equally afraid of 
incurring it: they are aware, like their late ruler, 
that there is but one step betwixt the sublime and the 
ridiculous ; and they arc afraid to aim at the former, 
lest their attempt falling short, should expose them 
to derision. They cannot reckon on the • mercy 
or enthusiasm of their audience ; and while they 
banish combats and deaths, and even violent action 
of any kind from the stage, this seems chiefly on ac- 
count of the manifest risk that a people, more alive 
to the ludicrous than the lofly, might laugh when they 
should applaud. The drunken and dizzy fury with 
whiL-ii Richard, as personated by Kean, continues to 
innke tlie motion of striking aflor he has lost his 
weapon, would be caviare to the Parisian parterre. 
Men must compound with their poets and actors, and 
pardon something like (‘Xtravagance, on the score of 
entiiusiasm* But if they are nationally dead to that 
enthusiasm, they resemble a deaf man listening to 
eloquence, who is mote likely to be moved to laugh- 
ter 1)> the gestures oPkhc orator, than to catch fire 
at hih passionate declamation. 

Above all, the Frenclr people are wedded to theJr 
own opinions. Each Parisian is, or supposes him- 
ficli', master of the rules of the critical art ; and 
wliatever limitations it imposes on the author, the 
spt'ctators receive some indemnification from the 
pleasure of sitting in judgment upon him. To re- 
«]uirc from a dancer to exhibit his agility with- 
out touching any of the lines of a diagram chalk- 
ed on the floor, would deprive the performance of 
much ease, strength, and grace ; but still the specta- 
tor would feel a certain interest in watching the dex- 
terity with which the artist avoided treading on the 
interdicted limits, and a certain pride in detecting 
occasional infringements. In the same manner, the 
French critic obtains n triumph from watching the 
transgressions of the dramatic poet against the law\s 
of .Aristotle ; equal, perhaps, to the more legitimate 
pleasure he might have derived Irom the unfettered 
exercise of his talents. Upon the whole, the French 
tragedy, though its regulations seem to us founded 
in pedantry, and its sentiments to belong to a state of 
false and artificial refinement, contains, nevertheless, 
passages of such perfect poetry and exquisite moral 
beauty, that to hear them declaimed wuh the art of 
Talma, cannot but afford a very high pitch of intellec- 
tual gratification. 

Krendj Co- French comedy assumed a regular shape about 

the same perigd with the tragedy ; and MolieD? was 
in his department what Uorneille and Racine were 
in theirs; an original author, approached in excel- 
nce by none of those that suci eeded him. The 
rm which he assumed for a model was that of the 


comedy of Menander; and he has copied pretty Drama, 
closely some pieces from the Latin stage. MbJiere' 
was endowed by nature with a rich fund of comic 
humour, which ismowhere more apparent than in 
those light pieces which are written upon the plan 
of the Italian masked comedy. In these he has in. 
troduced the jealous old Pantaloon ; the knavish and 
mischievous Servant, and' some of its other chOf* 
racters. Jn his regular comedy he soared to a higi^^r 
pitch. Before his time the art had sought its 
sources in the multiplicity and bustle of intrigue, 
escape, and disguise, — ^'of at best, in a comic dia- 
logue, approaching to mere buffoonery Moliere’s 
satire aimed at a nobler prey ; he studied mankind 
for the purpose of attacking those follies of social 
life which are best exposed by ridicule. The aim 
of few satirists has been so legitimate, or pursued 
with such success. Female vanity, learned pedantry, 
unreasonable jealousy, the doating and disgraceful 
passions of old men, avarice, coquetry, slander, the 
quacks who disgrace medicine, and the knaves who 
prostitute the profession of the law, were the marks 
at which his shafts were directed. 

Moliere’s more regulai* comedies arc limited by 
the law of unities, and finished with great diligence. 

It is true, the author found it sometimes necessary 
tacitly to elude the unity of place, which he durst 
not openly violate ; but, in general, he sacrifices pro- 
bability to system. In the Eco/e des Femmest Ar- 
nolph brings his wife into the street, out of the room 
in which his jealousy has imprisoned her, in order 
to lecture her upon the circumspection due to her 
character ; which absurdity he is guilty of, that the 
scene may not be shifted from the open space before 
his door to her apartment In general, however, it 
may be noticed, that the critical unities impose much 
less hardship upon the comic tiian upon the tragic 
poet. It is much more easy to reconcile the inci- 
dents of private life to the unities of time and place, 
than to compress within their limits the extensive 
and prolonged transactions which comprehend the 
revolution of kingdoms and fate of monarchs. What 
influence, however, these rules do possess, must ope- 
rate to cramp and embarrass the comic as well as the 
tragic writei ; to violate and distlinite those very pro- 
babilities which they affect to maintain : and to occa- 
sion a thousand real absurdities rather than grant a 
conventional licence, which seems essential to the 
freedom of the drama. 

The later comic nutliors of France seem to have 
abandoned the track pointed out by Moliere, as if in 
despair of approaching his excellence. Their comedy, 
compared with that of other nations, and of their 
great predecessor, is cramped, and tame, and limited. 

Id this department, as in tragedy, the stage experien- 
ced the inconvenience arising from the influence of 
the Court. The varied and unbounded field of co- 
mic humour which the passions and peculiarities of 
the lower orderspresents, was prohibited, as containing 
subjects of exhibition too low and vulgar for a mo- 
narch and his courtiers ; and thus the natural, fresh, 
and varied character of comedy was flung aside, 
while the hcarlless vices and polished follies of the 
great world were substituted in its place. SebU^ 
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nruM^ has mil observed, that the diject of French 
coroetly “ it no longer IH'e bait society ; that pcrf>e- 
tual negotiation between conflicting vanities which 
never eiiils in a sinceve trea^ oi' peace; tlio em- 
broidered drcM, the hat under the arm, and the 
snrord by the side, essentially belong to them i and 
the whole of the clmvacterization is limited, to^ the 

t of the men and tlie coquetry of the women/’ 
is scarce in nature that a laugbtev-loviug people 
lid have remained satisfled with an amusement 
so dull and insipid as their regular comedy. A few 
years preceding the revolution, and while the causes 
of that event were in full termentation, the Marriage 
of Figaro appeared on the stage.. It is a comedy of 
intrigue ; and the dialogue is bleiuled with traits of 
general and political satire, as well os with a tone of 
liceptiouBitess, which was till then a stranger to the 
I'Vcnch stage. It was received with a degree of eu- 
* thusiaslic and frantic popularity which nothing but its 
uoxelty could have occasioned, for there is little real 
merit in the com|>osition. Frederick of Prussia, and 
other admirers of the old theatrical school, were 
greatly scandalized at so daring an innovation on the 
regular French comedy. The circumstances which 
followed have prevented Beaumarchais* example 
froip being imitated ; and die laughers have consoled 
themselves with inferior departments of the drama. 
Accordingly, we And the blank supplied by farces, 
comic operas, and dramatic varieties, in which plote of 
a light, flimsy, and grotesque character are borne out 
by the comic humour of the author and comic skill of 
the actor. Brunet, a comedian of extraordinary 
powers in this cast of interludes, has at times pre- 
sumed so far upon his popularity as to season his 
farce with political allusions. It will scarce be be- 
lieved that he aimed several shafts at Napoleon when 
in the height of his power. The boldness, as well 
as the wit of the actor, secured him the applause of 
tlic audience ; and such a hold had Brunet of their 
affections, that an imprisonment of a few hours was 
the greatest punishm(?nt which Bonaparte ventured 
to inflict upon him. But whatever be the attach- 
ment showm to the art in general, the French, like 
ourselves, rest the c|iaracter of their theatre chiefly 
upon the ancient specimens of art ; and the regular 
tragedy, as well as comedy, seems declining in that 
kingdom. 

i-npliNh As the drama of France was formed under the 
Urunin. patronage of the monarch, and bears the strongest 
proofs of its courtly origin, that of England, which 
was encouraged by the people at large, retains 
equally unequivocal marks of its popular descent. 
Its history must naturally draw to some length, 
as being that part of our essay likely to be most 
interesting to tlie reader. In part, how'cver, we 
have paved the w^oy for it by the details common 
to the rise of dramatic art in the ^ler nations cif 
liiurope. Wc shall distinguish the English drama 
as divided into four periods, premising that this is 
merely a general and not a precise division. The 
taste which governed each period, and the examples 
on which it is grounded, will usually be found to 
have dawned in the period preceding that in which 
it vas received and established. 
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I. Fran Iffia^mival of the Aeatre until the great Dramn. 
civil war. ' 

II. From the Restoration to the reign of Queen 
Anne. 

III. From the earlier part of thu last century 
down to the present reign. ,, 

IV. The present state of the British drama. 

1. The drama of England commenced, as wchave Fi^ .t pcn(»ti 
already observed, upon the Spanish model. Ferrex^'*^ ‘ 
a^fd Forrex was the first composition approacliing to ' 

a regular tragedy ; and it w as ^ctccl before Queen 
Elizabeth, upon the JBtl) day of January 15(»1, by 
the gentlemen of the Inner IVinpIe. It parUikey 
rather of the character of a liiMorical than of a cir.s- 
sical drama ; although more nearly allied to the iat- 
ter class, than the clironicle plays which afterwards 
took possession of tlie stage. We have already re- 
corded Sir Philip Sidney’s commendation ol' this 
play, which he culls by the name of (iorfjodtic, 
from one of the principal characters. Acted i^y ;i 
learned body, and written in great pan by Lord 
Sackville, the principal autlior of the Mirror /hr 
Maghsiriiicst the first of* Englisli trugedies assumed 
in some degree the honours of the learned buskin ; 
but although a chorus was presented ac’cording to 
the classical model, the play w*ns free fiom the ob- 
servance of the utiiticwS ; and c('ntains niun> irregu- 
larities severely condemned by the regular critics. 

English coined), considered as a regular composi- 
tion, IS said to have cominen(x*il with Gnmmcr 
ioas Seedle, Tins right pleasant and rni rry 

comedy,” was the ^upposed composition of John Still, 

Muster of Arts, and aftcrwardfci Bishop of Hath and 
Weils. It was acted in Christ-Churcli College, 
Cambridge, in 1575. It is a piece of low' humour ; 
the wliole jest turning upon llie loss and ret o\ cry of 
the needle with which Gammer Gurton wa:, to re- 
pair the breeches oi’ her man Hodge ; but, in pomt 
of manners, it is a great curiosity, us the vurtn mp- 
pellex of our ancestors is scarcely any wdicre so well 
described. Tiie popular characters also, tiie Sturdy 
Hegga^-, the Clown, the C'oiiutry Vicar and the JSbrew 
of the sixlttnih century, are drawm in colours taken 
from tlie life. The unity of time, place, and action, 
are observed through I he play with un accuracy of 
which France might he jealous. The time, is a few 
hours — Itie place, the open Miuarc of the village be- 
fore C;lamnuT Gurton’s door — the action, the los^ of 
the needle — and this followed hy the search for and 
hnul recovery of that lacessaiy implement, is inter- 
mixed with no other thwwting or suboidinute inte- 
rest, but is progressive from the commencement to 
the conclusion. 

It is remarkable, that the earliest Englijih tragedy 
and comedy are both works of considerable merit: 
that each partakes of the distinct character of its 
class; that the tragedy is without intermixture of 
comedy ; the comedy without any intermixture of 
tragedy. 

Th’ese models w^ere followed hy a variety of others, 
in which no such distinctions were observed. Nu- 
merous theatres sprung up in diflerent parts of tlie 
metropolis, opened upon speculation by distincl: 
troops of pci formers. Their number show s lioi?; 
much they interested ))ublic curiosity ; for men nr- 
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Dramn. ver struggle for a share we ft tosiagf pvtftaiiOB. They 
acted under licences, which app<.*iir to' have been 
granted for the purpo*?^^ of |)ollcc alone, not of ex- 
clusive privilege er monopoly ; since London con- 
lained, in tln‘ iatt.T of tl>e sixteenth century, no 
fewer than I'ourU en diflUjinct companies of players, 
with very considerable privileges and reiminem- 
^lion?. See Drake’s Skahspeare and hii Times^ Vol, 
^ "ll.p. 20:>. 

'J'lr- [lublic, tliCTcfore, in the widest sense of the 
word, was at oncc' anbitcr and patron of the drama. 
'I'hc companies ofidayers who traversed the country, 
might indcca] assnino the name of some peer or bo- 
ron, lor the sake of introduction or protection; but 
those of the metropolis do not, at this early period of 
our dramatic history, appear to have rested in any 
citnsiderable degree upon learned or aristocratic pri- 
vilege. 'fheir licence was obtained from the crown, 
bill I heir success depondi*d upon iht voice of the 
people ; and the pieces which they brought forward 
were, of course, adapted to popular taste. It follow- 
ed necessarily that histories and romantic dramas 
wire the favourites of the age. A general audience 
in an unlearned age requires rather amusement than 
conlbrmiiy to rules, and is more displeased with a 
tiresome unilbrmily than shocked with the breach of 
all the unities. The players and dramatists, before 
the rise of Shaltesp.eare, followed, of consequence, 
the taste oftJie |)ublic; and dealt in the surprising, 
elevating, and often bombastic incidents of tragedy, 
as \u*!i as in the low’ humour and grotesque incident 
of rho comic sc^me. Where these singly were Jbund 
to lack attraction, thej ininglcd them together and 
daslied their tragic plot with an under-mtrigue of 
tin: lowest buffoonery, v/itlioutany respect to taste or 
congruity. 

'I lie clown wa£ no stranger to the Flage ; lie 
interfered, without ceremony, in the most hcart- 
rtmiling scenes, to the scandal of the more learned 
spectators. 

Now lest such shows of liortvine’f fall, 

And hliKuly ty mill's rafy sliouhl cliancc uppidl 
The ilLMih-stiiiih audiiiiii'. 'piultt the silent roiil, 

Conie*, U-apirij.^ in .i sclf'-i iislormtd lout, 

And laiij^lis nnd i^iins, and tiaiiicM ins niniik' face, 

And jOHtU's Mtru’(5lit into the plice ; 

Then doth the tlii-atre echo all a^oiid, 

With {.'lailsunif noi.se c)l that applauding crowd, 

A goodly htUflipoti'h, wiicre vile nis'^ettin^s 

Are inalihcd ^ monarclis and with niiglily kingii. 

An oneijnt stage-triek, illustrative of the mixture 
of tragic and comic action in Slrikespeare’s time, was 
long jireserved in tlie tlieiiMc. Henry 1\^ hold- 
ing council before the battle of iShrew^bLiry, was 
always represented as seated on a drum; and when 
lie rose and came forward, the place was occupied 
by Falstaff, which seldom failed to produce a laugh 
from the galleries. 1'he taste and judgment of the 
author hir.iseJf was very different. During the whole 
scene, Falstutt’ gives only once, and under irresistible 
tem|)tfltion, tlic rein to his petulant wit, and it is in- 
stantly checked by the prince ; to whom, by tlu‘ w'ay, 
aid not to the king, his words ought to be ad- 
dressed. 


dm 

The Eftglish fttage might be considerad eqmdly 
without rule and without model when Shakespeare 
arose. The effect of the genius of an individual 
u|>QO the ta.^te of a Dotion is mighty ; but that ge- 
nius, in itif turn, is formed according to the opinions 
prevalent at the period when it comes into existence. 

Such was the case with Sfiakespearc. With an edu- 
cation more extensive, and a taste refined by the 
classical models, it ik probable that he also, in adnij^ 
ration of the ancient drama, might have mistaken the 
form for the essence, and subscribed to those rules 
win'ch had pnKiuced such masterpieces of art. 
Fortunately for the full exertion of a geniue, as 
comprehensive and versatile as in tense and pow- 
erful, Shakespeare Jiad no access to any models 
of which the Commanding merit might have con- 
trolled and limited his own exertions. He followed 
the path which a nameless crowd of obscure writers 
had trodden before him ; but be moved in it with 
the grace and majestic step of a being of a superior 
order; and vindicated for ever the British theatre from 
a pedantic restriction to classical rule. Nothing went 
befoi'c Sliakespeare which in any respect was fit tofil 
and stamp the character of a national drama ; and cer- 
tainly no one will succeed him capable of establish- 
ing, by mere authority, a form more restricted than 
that \\ Inch Shakespeare used. 

Such is the action of existing circumstances upon 
genius, and the re-action of genius upon future cir- 
cutnstances. Shakespeorc and Corneille was eacli 
ihc leading spirit of his age ; and the difference be- 
tween them i.s well marked by the editor of the lat- 
ter. “ Corneille comwe Shakespeat^^ 

et plein de grnie comnie lui : mais le gvnie dc Cor* 
iieille cioii e) cehii de Shakespeare ce qu*un seig» 
neur est il regard d\in homme dc pcuple ne avccle 
mhne esprii <]ue lui,'* This distinction is strictly 
accurate, and coiitums a compliment to the English 
author which, assuredly, the critic did not intend to 
make. Corneille wrote as a courtier, circumscribed 
within the imaginary rules and ceremonies of a court, 
as a chicken is by a circle of chalk drawn round it. 
Shakespeare, composing for the amusement of the pub- 
lic alone, had within his province, not only the inex- 
haustible field of actual life, but the whole ideal 
world of fancy aniksupcrstition ; — more favourable to 
the display of poetical genius than even existing re- 
alities. Under the circumstances of Corneille, Shake- 
speare must have been restricted to the same dull, 
regular, and unvaried system. He must have yrrit- 
U'u. not according to the dictates of his own genius, 
but in conformity to the mandate of some intendant 
drs ntenus plauin ; or of some minister of state, who, 
like Cardinal llichcllcu, thought he could write a tra- 
gedy because he could govern a kingdom. It is not 
equally clear to what height Corneille might have 
ascended, hud enjoyed the national immunities of 
Shakes|)eai'e. Each pitched down a land-mark in 
his art. The circle of Shakespeare was so extended, 
that it is with advantage liable to many restrictions ; 
that of Corneille included a narrow limit, which hie 
successors have deemed it unlawful to extend. 

It is not our intention, within the narrow space 
to which our Essay is necessarily limited, to enlarge 
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upon die character and writings of Shakespeare. We 
can only notice his performances as events in the 
history of the .theatre — of a gigantic character, in- 
deed, so far as its dignity^ elevation, and importance 
are considered ; but, in respect of the mei^ practice 
of the drama, rather fixing and sanctioning, than 
altering or reforming those rules and fonns which he 
already established. This wc know, for ccr- 
IVAi, that those historical plays or chronicles, in 
virbich Shakespeare's muse has thrown a never-fading 
light upon the history of his country, did, almost 
every one of them, exist before him in the rude shape 
of dry dialogue and pitiful buffoonery, stitched into 
scenes by the elder play-wrights of the stage. His 
romantic dramas exhibit the same contempt of regu- 
larity which was manifested by Marlow, and other 
writers ; for where there was abuse or extreme 
licence upon the stage, the example of Shakespeare 
may be oflen quoted as its sanction, never as tend- 
ing to reformat. In these particulars the practice 
of our immortal bard was contrasted with that of 
Ben JonsoD, a severe and somewhat pedantic scho- 
]ar;-^a man whose mind was coarse, though capable 
both of strength and elevation, and whose strong per- 
ception of comic humour was tinctured with vulgarity* 

Jenson’s tragic strength consists in a sub- 
lime, and sometimes harsh, expression of moral 
sentiment; but displays little of tumultuous and 
ardent passion, still Jess of tenderness or delica- 
cy ; although there arc passages in which he 
seems adequate to expressing them. He labour- 
ed io the mine of the classics, but overloaded 
himself with the ore, which he boiild not, or would 
not, refine. His Cataline and Sejanus arc labour- 
ed translations from Cicero, Sallust, and Tacitus, 
which his own age did not endure, and which no 
succeeding generation will he probably much tempt- 
ed to revive. With the stern superiority of learning 
over ignorance, he asserted himself a better judge 
of his own productions, than the public which con- 
demned him, and haughtily claimed the laurel which 
the public suffrage often withheld ; but the world has 
as yet shown no disposition to reverse the opinion of 
their predecessors. 

In comedy, Jonsoii made some efforts partaking 
of the character of the older comedy of the Greci- 
ans. In his Tah oj a Tub he follows tlte path of 
Aristophanes, and lets his wit run into low buffoon- 
ery, that he might bring upon the stage Inigo Jones, 
his personal eneniy. In C'ynthia’s Revells, and the 
Staple of ^ews, we find him introducing the dull 
personification of abstract passions and qualities, and 
turning legitimate comedy into an allegorical mask. 
What interest can the reader have in such charac- 
ters as the three Penny boys, and their transactions 
with the Lady Pecunia ? Some of Jonson’s more 
legitimate comedies may be also taxed here with 
filthinesH of language; of which disgusting attribute 
his works exhibit more instances, th^ any English 
writer of eminence, excepting Swifl. Let us, how- 
evefv he just to a master-spirit of his age. The 
comic force of Jonson was strong, marked, and pe- 
culiar,^, and he excelled even Shakespeare himself in 
drawiifg that class of truly English characters, re- 


markaUiS 4^' ''peculiarity "of humour — tliat is, for 
some mode ef thought, speech, and behaviour, super- 
induced upon the natural disposition by profession, 
education, nr fantastical affectation of singularity. 
In blazoning these forth with their natural attributes 
and appropriate language, Ben Jonson lias never 
been excelled, and his works every where exhibit a 
consistent and manly moral, resulting naturally from 
tile events of the scene. 

It must also be remembered, that, although it was 
Jonson’s fate to be eclipsed by Ahe superior genius, 
energy, and taste of Shakespeare, yet those ad- 
vantages which enabled him to maintain an honour- 
able though an unsuccessful struggle, were of high 
advantage to the drama. Jonson was the first who 
showed, by example, the infinite superiority of a well- 
conceived {dot, all the parts ofwliich bore upon each 
other, and forwarded an interesting conclusion, over 
a tissue of detached scenes, following without ne- 
cessary connection or increase of interest, 'I'he 
plot of the Foi is admirably conceived ; and that of 
the Alchymiati though faulty in the conclusion, 
is nearly equal to it. Jn the two comedies of 
Every Man in his Humour^ and Every Man out 
OJ his Humour y the plot deserves much less piuise, 
and IS deficient at once in inteiest and unity 
of action ; but in that of the Silent Woman ^ no- 
thing can exceed the art with which the cir- 
cumstance upon which the conclusion turns is, 
until the very last scene, concealed from the know- 
ledge of the reader, while he is tempted to suppose 
it constantly within his reach. In a word, Jonson 
is distinguished by his strength and stature, even in 
those da}s when there were giants in the land ; and 
affords u model of u close, animated, and character- 
istic style of comedy, abounding in moral satire, and 
distinguished at onceby force and art, which was after- 
wards more cultivated by English dramatists, than the 
lighter, more wild, ami more fanciful department in 
which Shakespeare moved, beyond the reach of emu- 
lation. 

The general opinion of critics has assigned genius 
as the characteristic of Shakespeare, and art as the 
appropriate excellence of Jonson ; not, surely, that 
Jonson was deficient in genius, but that art was the 
principal characteristic of his laborious scenes. Wc 
learn from his own confession, and from the pane- 
gyrics of his friends, os well as the taunts of his 
enemies, that he was a slow composer ; the natu^ 
ral result of laborious cure is jealousy of lame ; 
for that which we do witli labour we value 
highly when achieved. Shake^peare, on the oilier 
hand, appears to have composed rapidly and care* 
lessly; and, sometimes, even without considering, 
while writing the earlier acts, how the catastrophe 
was to be huddled up, in that which was to conclude 
the piece. We may fairly conclude him to have 
been indifferent about fame, who would take so lit- 
tle pains to win it. Much, perhaps, might liavc 
been achieved by the union of these opposed quali- 
ties, and by blending the art, of Jonson with the 
fiery invention and fluent expression of his great 
coutemperury. But such an union of opposite exceU 
Icncips in the same author was hardly to be expeetk 
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Braiuft. cd ; nor, pcrhapf?, would Ihc result hare proved alto- 
gether so favourable, ns might at first view be con- 
ceived. We should have had more perfect specimens 
of the art ; but they must have been much fewer in 
number ; and posterity would ct^rtatnly have been 
deprived of that wild luxuriance of dramatic excel- 
lencies and poetic beauties, which, like wild flowers 
upon a coniinun held, lie scattered profusely among 
tile unacted plays of Shakespeare. 

Although incalculably superior to his contempora- 
ries, Shakespeare ha^l succesAful imitators, and the 
art of Jonson was not unrivalled. Massinger ap- 
pears to have studied the works of both, with the in- 
tention of uniting their excellencies. He knew the 
strenglh of plot ; and although his plays are altoge- 
ther irregular, yet lie well understood the advantage 
of a strong and defined interest ; and in unravelling 
the intricacy of his intrigues, he often displays the 
management of a master. Art, therefore, not per- 
haps in its technical, but in its most valuable sense, 
was Massinger's as well as Jonson’s ; and, iu point 
of composition, many passages of his pluys are not 
unworthy of Shakespeare. Were we to distinguish 
Massinger's peculiar excellence, we should name 
that first of dramatic attributes, a full conception of 
character, a strength in bringing out, and consisten- 
cy in adhering to it. lie does not, indeed, always 
introduce his personages to the audience, in their 
own proper character ; it dawns forth gradually in 
the progress of the piece, as in the hypocritical 
Luke, or in the heroic Marullo. But, upon look- 
ing back, we are always surprised and delighted to 
trace from the very beginning, intimations of what 
tlie personage is to prove, as the play advances. 
There is often an harshness of outline, however, in 
the character of this dramatist, which prevents their 
approaching to the natural and easy portraits be- 
queathed us by Shakespeare. 

RiMimiont Beauinont and Fletcher, men of remarkable ta- 

Miid rkulior.leiii, seemed to have followed Shakespeare’s mode of 
composiiioii, miller than Jonson's, and thus to have 
altogether neglected that art which Jonson taught, 
and which Massinger in some sort practised. They 
may, indeed^ be rather said to have taken for their 
model the boundless licence of the Spanisli stage, from 
wliicli many of I heir pieces are expressly and avow- 
edly derived. The acts of their plays are so detach- 
ed from each other, in substance and consistence, 
that the plot scarce can be said to hang together at 
all, or to have, in any sense of the word, a begin- 
ning, progress, and conclusion. It seems os if the 
play began, because the curtain rose, and ended be- 
causL it fell ; the author^ in the meantime, exerting 
his genius for the amusement of the spectators, pret- 
ty ruucli in the same manner, us, in. the Scenaino of 
tile Italians, by the actors filling up with their extern < 
pore wit, the scenes chalked out for them. To com- 
pensate for this excess of irregularity, the plays of 
Beaumont and Fletcher have still an high poe- 
tical value. If character be soroctimes violated, 
piob.ihility discarded, and the interest of t’ne 
plot neglected, the reader is, on the other hand, 
ofttM gratified by the mos: beautiful desciip- 
tiiu. iiie most tend^’i* and passionate dialogue ; a 
display of brilliant wit and gaict/, or a least of comic 


Jnimour. These attributes had so much effect on Drama, 
the public, that, during the end of the seventeenth and 
the beginning ot the eighteenth centuries, many of 
Beaumont and Fletcher s plays had possession of the 
stage, while those of Shakespeare were laid upon the 
shelf. 

Shirley, Ford, Webster. Decker, and others, Shirley and 
added performances to the early treasures of the 
English drama, which abound with valuable pas- 
sages. There never, probably, rushed into the lists of 
literary competition together, a band more distin- 
guished for talent. If the early drama be intgfiificial 
and unequal, no nation, at least, cun siiuw so many 
detached scenes, and even acts of distinguished poe- 
tical merit. One powerful cause seems to have pro- 
duced an effect so marked ami distinguished ; to wit, 
the universal favour of a theatrical public, which daily 
and nightly thronged the numerous theatres then 
open in the city of London. 

In considering this circumstance, it must above Cause of 
all be remembered, that these numerous 
diences crowded, not to feast their eyes upon 
show and set nery, but to see and hear the liter* Talent in 
ary production of the evening. The scenes which tins pedod, 
the stage exhibited, were probably of the most pal- 
try description. Some rude helps to the imagination 
of the audience might be used, by introducing 
the gate of a ca^tle or town the monument of the 
Capulels, liy sinking a trap-door, or by thrusting in 
abed. The good-natured audience readily received 
these hints, with that conventional allowance, which 
Sir Philip Sidney h id ridiculed, and which Shake- 
speare hhiiself has alluded to, when he appeals from 
the poverty of theatrical representation to the ex- 
cited imagination of lii$ audience. 


. I I I Can this r.ockpit hold 
The vasty fields of France ? Or may wc cram 
VN'ithin this wimmIcu O. the very casques 
That did iifiriglit the air at Agincourt ? 

O. iMirdon ! since a crooked figure may 
Attest, in little space, a iiiiUion; 

And let us, riphers to tliis great account, 

On your imaginary forcts work ; 

Suppose, within the girdle ivl these walls 
Are now confin'd two mighty monarchies, 

Whose high upreared and abutting fronts 
The ^)L‘rilou8 narrow ocean |>art.s iisundcr ; 

Prinung tlicir proud hoofs i‘ the receiving cartli. 

For 'tis your thoughts tliut now must deck our kings, 
Carry tlicm here and there ; jumping o'er tinieis ; 
Turning the accomplishment of many years 
Into on liouT.gluss ; — ■■ ■ 


Such were the allowances demanded by Shake- 
speare and his contemporaries from the public of 
their day, in consideration ot‘ the inipcri'ect means 
and appliances of their theatrical machinery Yet 
the deficiency of scenery and show, which, wlicn ex- 
isting in its utmost spleiiduur, divides the interest of 
the piece in the mind of the ignorant, and rarely af- 
fords much pleasure to a spectator of taste, may have 
been rather an advantage to tlie infant drama. The 
spectators having nothing to withdraw their attention 
trom the immediate business of tlie piece, gave it their 
full and uninteri upted attention. And here it muy not 
be preniiiuire to inquire into the characterislical dif- 
ference between the audiences of tlie present day, 
and those earlier tlieatrical ages, when the drama 
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DrABM. boasted not only the names of Shakespeare, of Mas^^ 

“ ^ 'singer^ of Jonaon, Of Beaumont and Fletcher, of 
Shirley, of Ford, and otliers of subordinate degree ; 
the meanest of ‘whom shows occasionally more hre 
than warms Whole reams of mordern playn. This will 
probably be found to rest on the varied and contrast- 
ed feelings with which the audience of ancient and 
4l^t of modern days attend the progress of the scene. 

Nothing, indeed, is more certain, than that the ge- 
neral cast of theatrical composition must receive its 
principal bent tind colouring from the taste df the 
audience : 

The draTriH's lawi, the drame’b patfons f;ivc ; 

l^'or those who live to plcMe, uiiut p]c»8c to live* 

But though this be an undeniable, and rn some 
respects a melancholy truth, it is not less cer- 
tain, that genius, labouring in behalf of the pub- 
lic, possesses the power of re-action, and of in- 
ilueiicing, in its turn, that taste to which it is in 
some respects oblige d to conform ; while, on the 
other hand, the play-wright, who aims only to catch 
the passing plaudit and the profit of a season, by ad- 
drefefiing hmiSeK' exclusively to tlie ruling predilec- 
tions of the audience, degrades the public taste still 
farther, by the.gross food which he ministers to it; un- 
less it shall be supposed that he may contribute invo- 
luncitrily to rouse it from its degeneracy, by cram- 
ming it even to satiety and loathing. This action, 
therefore, and re-action of the taste of the nge on 
disamatic writing, and vice vrrsrj, must he both kept 
in view, when treating of tlie difference betwixt the 
days of Shakespeare and our own. 

Perhaps it is the leading distinction betwixt the 
ancient and modern audiences, that the former came 
to listen, and to admire ; to lling the reins of their 
imaginations into the hands of the author and actors, 
and to be pleased, like the reader to whom Sterne 
longed to do homage, they knew not why, and 
cared not wherefore.” The novel of dramatic en- 
tertainments (for there elapsed only about twenty 
years betwixt the date of Oanimer Gurtous Needle^ 
accounted the curliest English play, airl the rise of 
Shakespeare), must have Iiad its natural elfecl upon 
the audience. The sun of Shakespeare arose almost 
without a single gleam of intervening twiligikt ; and 
it was no wonder that tlic Budicoce, introduced to 
this enchanting atkl seductive art at once, under 
such an effulgence of excellence, should have bi cn 
more dispubed to wonder than to criticise ; to admire 
—ov rather to adore— than to measure the height, er 
aseertam the course of the luminary which- diftused 
such glory around him. 'fhe great number of tlieatrcs 
ill London, and the profusmnof varied talent whiehwas 
dtsdicated to this service, attest the eagerness of the 
pubiic to enjoy the entertainnienls of the scene. The 
ruder amusements of the age lost tlieir attractions; 
and the ren a! bear- ward of QueC \ Elizabeth lndg>- 
ed a formal complaint at the foot of Jier majis- 
ty^ that tite pkiy-honses had seduced ihe nu- 
ilience from his periodical bear-baitings ! This 
fact is worth a thousand conjecturcb { and we can 
hardly doofbt, that the converts, transported by 
tlieiT improving taste from the bear-garden to the 
theatre, irrust, generally speaking, have felt their rude 
i 


minds and led sSiptive by the superior in- 

telligence, "#hich not only placed the stage at 
pleasure an ranks, all ages, all tempers, all passions 
of mere humanity, but extended its powers beyond 
the bounds of time and space, and seemt d to render 
visible to mortal eyes the secrets of the' invisible 
world. We may, perhaps, form the best guess of 
the feelings of Shakespeare’s contemporary atidience,^ 
by recollecting the emotions of any rural friend of 
rough, but sound sense, and ardent tidings, whom 
wc have had the good fortune to conduct to a theatre 
for the first time in his life. It may be well imagi- 
ned, that such a speetafor thinks little of the three 
dramatic unitie^, of uhieli Aristotle says so little, 
and liis commentators and followers talk so much ; and 
that the poet and the performers have that enviable 
influence over his imagination, whicli transports him 
from ]>lace to place at pleasure , crowds yeais in- 
to the course of houi\s. and interests him sn the busi- 
ness of each scene, however disconnected from the 
others. His eyts are rivetted to the stage, his ears 
drink in the accents cf the speakers, and he experi- 
ewces in his mature age what w^e have all Iclt rn 
cliildhood — a sort of doubt whether the beings and 
business of the scene be real or fictitious. Jn this 
state of delightful fascination, Slrnkespcaio and the 
gigantic dramatic champions of his ugc, fnL.nd the 
lii'itit^h public at large ; and how they availed tficm- 
sefves of the advantages whic.b so favourable a Icinpci 
afforded them, their works will sliow’ so long ns tlie 
language of Britain continues to be read. It is true 
that the enthusiastic glow of the publii: admiration, 
like the rays of a tropical sun darted upon a rich 
soil, called up in profusion weeds as will as 
flowers ; and that, spoiled in some degree hy the in- 
dulgent acceptation which attended tljcir eftorts, even 
our most admired writers of Elizabeth’s age not iinfrc- 
quently exceeded the bounds of critical nicety, and 
even of common taste and decorum. But these eccen- 
tricities were atoned for by a thousand bratuies, to 
which, fettered by the laws (?f the classic dranm, tiic 
authors would hardly have as])i;'cd, or a^-piring, wouhl 
hardly have attained. All of us know nnd feel how 
much t!»e exercise of our powers, (.specially thoso 
which rest on keen feelingand sell conlideiuo, is de- 
pendent upon a favourable irecej)lion from those for 
W'hom they arc put in action. Rvery one has dl;- 
fierved how a cold brow can damp the biilliauey of 
wit, rind fetter the flow' of eloquence; and how botli 
are induced to send forth sallies corresponding in 
strength and fire, upon being received by the kindred 
cntluisiastii of those whom fliey have addressed. And 
thus, if wc owe to the in'diserimmatc admiration with 
which the dratha w-as at first received, tlie irreguiari- 
tfes of the authors by whom it was [jractised, we also 
stand iir^le'hted to it, in all prdluibfHty, tor many of 
itb bciVutk?*j, which became of rare tJecurrcnce, 
vlhrn, by a natural, and indeed a necessary change, 
satiated admiration btgnn to give way to other feel- 
ings. 

Milieu a ohi'ld is rired of playing with a new toy, 
its next delight is tf) examine how it is constructed ; 
and, in like marnier, soon as the first burst of pi b- 
hc admiration is over with respect to any new mo h* 
of composition, tire iext impulse prompts us to ana- 
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Drama, lyzc and to criticise wha^was at firafr^ls subject of 
' vague and iudiscrioUDate wonder. first in- 

stance, the toy is generally broken to pieces ; in the 
other, while tlie imagination of the authors is subjected 
to the rigid laws of criticism, the public generally lose 
in genius what they may gain in point of taste. The 
author who must calculate upon severe criticism, 
turns his thouglits more to avoid faults than to at- 
tain excellence ; as he who is afraid to stumble must 
avoid rapid motion. The same process takes place 
in all the fine arts ; their first productions are 
distinguished by bo^iess and irregularity ; those 
which succeed by bm better and more correct taste, 
but also by inferior fad less original genius. 

The original school founded by Simkespeare and 
Ben Jonson, continued by Massinger, Beaumont 
and Fletcher, Shirley, Ford, and others, whose 
compositions arc distinguished by irregularity us 
well as genius, was closed by the breaking out of the 
great civil war in The stage had been the 

constant object of reprobation and abhorrence 
on the part of the puritans, and its professors had 
no favour to expect at their hands if victorious. 
We read, therefore, with interest, but without 
surprise, that almost all the actors took up arms 
in behalf of their old master King Charles, in 
whose service most of them perished. Robinson, 
a principal actor at the Blackfriars, w%6 killed by 
Harrison in cold blood, and under the application of 
a text of scripture, — “ Cursed is he that doeth the 
work ot the Lord negligently.” A few survivors 
endeavoured occasioiuilly to practise their art in 
secrecy and obscurity, but were so frequently dis- 
covered, plundered and stripped by the soldiers, that 

Enter the red-coat^ Exit hat and cloak^* was too 
frequent a stage direction. Sir William Davenant 
endeavoured to evade the severe zealots of the time, 
by representing a sort of opera, said to have been 
the first drama in which moveable scenery was in- 
troduced upon the stage. Even the cavaliers of 
the more grave sort disapproved of the revival of 
these festive entertainments during the unstable and 
melancholy period of the interregnum. I went,” 
says the excellent Evelyn, in his Diary^ 5th May 
16‘58, “ to sec a new opera after the Italian way ; in 
recitation, mu.sie, and scenes, much inferior to the 
Italian composure and magnificence ; but it was pro- 
digious that in such a time of -public consternation, 
such a variety should be kept up or permitted, and 
Deing engaged with company, could not dcccndy re- 
sist the going to aee it, though my heart smote me for 
it.*' Davenant’s theatrical enterprise, abhorred by 
the fanaticism of the on^e party, and ill adapted to 
the dejected .circumstances of the other, was not 
probably very successful. 

Second Pc- H. With royalty, the stage revived in England. But 
riod of ihc theatres in the capital were limited to two, a re- 
lirLia! striction which has never since been extended. This 
was probably by the advice of Ciarendon, who en- 
deavoured, thougli vainly, to stem at all points* the 
flood of Jdle gaiety and dissipation which broke in 
after the ucstoration. The example of France mi^ht 
reconcile Charles to this exertion of royal authority. 
'Ulith this restoration of the drama, as well as of the 
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crown, commences the second part of English drama« Brama. 
tic history. 

Charles II. had been accustchned to enjoy the 
foreign stage during his exile, and had taste 
enough to relish its beauties. It is probable, how- 
ever, that his judgment was formed upon the Frencli 
model, for few of the historical or romantic dramas 
were Revived at the Restoration. St> early as 26tk 
November 1662, the Diary of Evelyn contains 
this entry : 1 saw Hamlet, Prince of Denmark, 

played, but now the old plays began to disgust 
this refined age, since his Majesty has been so 
long abroad.” Dryden, Howard, and others, who introtluctioa 
obtained possession of the stage, introduced, whatoftlieHntic 
was for some time called Heroic Plays, written in 
couplets, and turning upon the passions of love 
and honour. In the dialogue, these pieces resembled 
that of the Frencli stage, where the actors declaim 
alternately in the best language, and in the finest 
thoughts which the poet can supply ; but witliout 
much trace of natural passion or propriety of charac- 
ter. But though French in dialogue and sentiment, 
the heroic plays were English in noise and bustle, and 
the lack of truth and nature was supplied by trum- 
pets and tempests, victories and processions. An 
entertainment of a character so forced and unna- 
tural, was obviously of foreign growth, and flowed 
from the court. Dryden himself has assured us 
** that the favour which heroic plays had acquired 
upon the stage, was entirely owing to the counte- 
nance whidi they had received at court ; and that 
the most eminent persons for wit and humour in the 
royal circle had so far honoured them, tliat they 
judged no way so fit as verse to entertain a noble 
audience, or express a noble passion.” In these 
pieces the unities were not observed ; but in place 
of the classical restrictions there were introduced cer- 
tain romantic whimsical limitations of the dramatic art, 
which, had they been adopted, must soon have destroy- 
ed all its powers of pleasing. The characters w^erc a- 
vowedly formed upon the model of the French romance, 
where honour was a sort of insane gasconading ex- 
travagance, and who seem to have made a vow never 
to speak or think of any thing but love ; and that in 
language sometimes ingeniously metaphysical, some- 
times puerile to silliness, sometimes mad even to 
raving, but always absurd, unnatural, and cxtrava<» 
gant. In point of system it was stated, tlmt a he- 
roic play should be an imitation of a heroic poem. 

The laws of such compositions did not, it was said, 
dispense with those of the elder drama, but exalted 
them, and obliged the poet to draw all things as 
far above the ordinary proportion of the stage, as 
the stage itself is beyond the common words and 
actions of human life. I'he effects which a heroic 
play, constructed upon such an overstrained model, 
produced, is well described by Mrs Evelyn, wife of 
the author of that name already quoted, in a let- 
ter to Mr BohuHi written in 1671. Since my 
last tv) yon I have seen the Siege o/* Grenaday a 
play so full of ideas, that the most refined romance 1 
ever read is not to compare with it. Love is made so 
pure, and valour so nice, that one would imagine it 
designed for an Utopia rather than our stage. 1 do 
4* r 
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, ^ not quarrel with, the poet, but admire one born in 

the decline of rooi^ity ehould be able to feign iuch 
exact virtue ; abd'&i poetic fetion has been instruc- 
tive in fornier itges, 1 wish this the same event in 
outs. Ab to Ifie strict law of comedy I dare not pre- 
tend to judge. Some think the division of the story 
hot so well as if it could all have been comprehend- 
ed In the day of action. Truth of history, OKact- 
IMs of time, possibilities of adventures, are niceties 
which the ancient mtics might require, but those who 
liave outdone them in fine notions may be allowed 
the liberty to express them their own way, and the 
pretent world is so enlightened that the old drama- 
tique must bear no sway. This account peril ups is not 
enough to do Mr Driden right, yet is as much as 
you can expect from the leisure of one who has the 
care of a nursery.” (See Evelyn’s Works.) This 
ingenious lady felt what, overav/cd by the fashion of 
the moment, she has intimated rather than expres- 
sed ; namely, tliat the heroic drama, notwithstand- 
ing the fine poetry of which it may be made the 
v^icle, was overstrained, fantastical, und unnatural. 

In comedy, also, there was evinced, subsequent 
to the llestoration, a kindred desire of shining 
in dialogue, rather than attempting the humor- 
ous delineation of character of which Shakc« 
speare, Jonson, and the earlier scliool, had set 
the example. The comic author no longer wrote 
to move the hearty laugh of a popular assembly, but 
to please a fashionable circle, ** the men of wit and 
pleasure about town with whom wit and raillery is 
always more pravailiog than humour. As in tra- 
gedy, therefore, the authors exhausted trope and 
figure, and reduced to logic the language of heroic 
passion ; so in comedy, a succession of smart jests, 
which neither served to advance the action of the 
iecc, or display the character of the speaker, were 
and^d to and firo upon the stage, 
tfcroic Plays Satire is the appropriate corrective of extrava- 

8ii]wrsL*dpd gmmje in coapositiun, and the Rehearsal of the 
Duke of Buckingham, thougli it can scarcely be 
natural termed a* work of uncommon power, had yet the 

■tructure. efiect of holding up to public ridicule, the marked 
and obvious absurdities of the revived drama in 
both its branches. After the appearance of this 
satire, a taste too extravagant for long endur- 
once was banished from the theatre; both tra- 
gedy and comedy retraced their steps, and ap- 
proached more nearly to the field of human action, 
passion, and suffering; and down to the lievo- 
iutlon, a more naturai style of drama occupied 
the sta^e. It was supported by men of the higli- 
cst genius ; who, but for one great leading error, 
might perhaps have succeeded in giving to the 
art its truest and most energetic character. The 
talents of Otway, in his scenes of passionate affec- 
tion, rival, at least, and sometimes excel, those 
of Shakespeare. Moro tears hav<\ been shed, pro- 
bably, for the sorrows of Belvidera and Monimia 
than for those of Juliet and Desdemono. The itiiro- 
duction of actresses upon the stage was scarce 
known before the Restoration, and it furnished the 
poets pf the latter period with appropriate represen- 
tatives for their female characters. This more hap- 
py degree of personification, as it greatly increased 


the tlie scette» must have animated in DrAoix. 

proportiOnfO^e genius of the author. A marked 
improvement, therefore, may be t¥^d in love 
scenes, and, indeed, in all those wherein female cha- 
racters are introduced ; that which was to he spoken 
by a fitting representative was, of course, written 
with more care, as it was acted with greater effect. 

This was an advantage, and a great one, possessed 
by the theatre succeeding the Restoration. Great * 
dramatic force and vigour marked tlie dramatic com- 
positions of this age. It was not, indeed, equal to 
that of Shakespeare, either iy point of the talent 
called forth, or the quantity of'joriginal poetry given 
to the public ; but Otway, andifven Lcs, notwith- 
standing his bombastic rant, possessed considerable 
knowledge of dramatic art and of stage-cfiect. Several 
plays of this period have kept possession of the stage; 
less, perhaps, on account of intrinsic merits, than be- 
cause some of the broad errors of the earlier age 
had been removed, and a little more art had been 
introduced in the combination of the scenes, and 
disentanglement of the plot. The voice of criticism 
was frequently heard ; the dramatic rules 6f the an- 
cients were known and quoted; and though not 
recognized in their full extent, hud nevertheless some 
influence in regulating the action of the drama. 

In one heinous article, however, the poets of thisCnx^s Tm- 
age sinned at once against virtue, good taste, 
decorum ; and endangered, by the most profligate 
and shamdess indecency, the cause of morality wliicli 
has been often considered as nearly allied with that 
of the legitimate drama. In the first period of tiie 
British stage, the actors were men of decent cha- 
racter, and often acquired considerable indepcMi- 
deuce. The women’s parts were acted by boys. 

Hence, although thfere were loo many instances ol 
low and licentious dialogue, there were few of that 
abominable species which addresses itself not to the 
fancy but to the passions ; and is seductive, instead 
of being ludicrous. Had Charles 11. borrowed from 
the French monarch the severe etiquette of their 
court, when he introduced into England something 
resembling the style of their plays, he would have 
asserted what was due to liis own dignity, and 
the cause of sound morals and good manners, 
by prohibiting this vulgar and degrading licence, 
which in itself was insulting to the presence of 
a king. It was, however, this prince’s lot, in 
the regulation of his amusements, as well as in his 
state government, to neglect self-respec lability. Iri^ 
his exile, he had been “ merry, .scandalous, and 
poor;” had been habituated to shcire familiarly 
coarse jests and loose pleasures with his dissolute 
companions ; and, unfortunately, he saw no reason 
for disusing the licence to which he had accustomed 
himself^ when it was equally destructive to his owu 
character and to decorum. What had been merely 
coarse was, under his influence, rendtred vicious and 
systematic impurity. Scenes, both passionate and 
humorous, were written in such a as if the 

authors bad studied, whether the grave seduction of 
the heroic, or tlie broad infamy of the comil scenes^ 
should contain the grossest insult to public deccMicy. 

The female performers were of a character proMr 
to utter whatever ribaldry the poet chose to put inW 
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Drama, thcir mouths ; and, as thej practised idlppbi^ taugTit, 
’ the King him^lf, and the leading cdmwrs, formed 
connections Iffiich gave the actrekses a right to be 
saucy in their presence, and to reckon upon their 
countenance when practising in public the effrontery 
which marked their intercourse in private life, llow 
much this shocked the real friends of Charles, is 
shown by its efTects upon Evelyn, whose invaluable 
Diary wc have already quoted : '' This night was act- 
ed my Lord Eroghill’s tragedy called Mustapha, be- 
fore thoii Majesties at court, at which 1 was present; 
though very seldom how going to the public thealrei, 
for many reasons, ^ they are now abused to an 
atheistical libcrty«.j^vjroul and indecent w'omen now^, 
and never till now, are permitted to appear and act, 
who, inflaming several young noblemen and gal* 
lants, became their misses and some their wdves — 
witness the Earl of Oxford, Sir li. Howard, P. Ru- 
pert, the Earl of Dorset, and another greater per- 
son than any of them, who fell into their snares, 
to the reproach of their noble families, and ruin 
of both body and soul.*’ He elsewdiere repeatedly 
expressei his grief and disgust at the pollution and 
degeneracy of the stage. (Evelyn’s Worhs^ Vol. I. 
p. 392.) In a letter to Lord Cornbury (son of the 
great Clarendon) he thus expresses himself: “ In 
the town of London, there arc more wretched 
and indecent plays permitted, than in all the world 
besides and adds, shortly after, “ If my Lord 
Clianccllor w^ould but be instrumental in reforming 
this one exorbitancy, it would gain both the King 
and his Lordship multitudes of blessings. You 
know, my Lord, that I- (who have written plays, 
and am a scurvy poet, too, sometimes) am far from 
puritan isme ; but I would Imve no reproach left our 
adversaries, in a theme which may so conveniently 
be reformeJ. Plays arc now with us become a li- 
centious exercise, and a vice, and neede severe cen- 
cors, that should look ns well to their morality, as to 
their lines and numbers.”— And, at the hazard of mul- 
tiplying quotations, we cannot suppress the follow^- 
ing;.-^I&t March “I walked with him (the 

King) through St Jamcs\s Park, to tlic garden, where 
I both lieard and saw a very familiar discourse be- 
twixt — (i, r. the King) and Mrs Nelly (Gwyn) as 
they called an impudent Comedian, she looking out 
of Iicr terrace at the top of the wall, and — [the 
King] standing in the green wfWk under it. I was 
heartily sorry at this scene.” 

The foul stain, so justly censured by a judge so 
competent, and so moderate as Evelyn, was like that 
of the leprosy in the Lcvitlcal Law, which sunk into 
and pervaded the very walls of the mansion ; it be- 
came the leading characteristic of the English 
theatre, of its autiiors, and of its players. It was, 
however, especially in comedy, that this vice was 
most manifest; and, to say truth, were not the 
eyes of antiquaries, like the ears of confessors, free 
from being sullied by the impurities committed to 
tlicm, the comedies of this period, as well asr the 
comic scenes introduced to relieve the tragedies, arc 
fitter for a brothel, than for the library of a man of 
letters. 

.It is a pity that we are under the necessity of 
diawing the character of the drama, at this age, 
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froiti a feofture so coarse and di^usting. Unques- Bnuna. 
tionably, as tbe art in other respects made progress, 
it might, but^r tbia, circumstance, have reached 
an uncommon pitch of mrfection. The comedies 
of Congreve contain prc^bly wit than was 

ever before embodied upon the stage ; each word 
w as a jest, and yet so characteristic,' that the repar- 
tee of the servant is distinguished from that of the 
muster ; the jest of the coxcomb from that of the hu- 
morist or fine gentleman of the piece. Had not 
Sheridan lived in our own time, we could not have , 

conceived the possibility of rivalling the comedies of 
Congreve. This distinguished author understood 
the laws of composition, and combined his intrigue 
with an art unusual oq the British stage. Nor was he 
without his rivals, even where his eminence was most 
acknowledged. Vanburgh and Furquhar, inferior to 
Congreve in real wit, and falling into the next 
period, were, perhaps, his equals in the composi- 
tion of acting plays. Like other powerful stimu- 
lants, the use of wit has its bounds, which Con- 
greve is supposed sometimes to have exceeded. 

H^s dialogue keeps the attention too much upon tha 
stretch, and, however, delightful in the closet, fa- 
tigues the mind during the action. When you are 
perpetually conscious that you lose something by 
the slightest ipterruption of your attention, whether 
by accident or absence of mmd, it is a state of 
excitement too viyid and too constant to be altoge- 
ther pleasant ; and wc feel it possible, that we might 
sometimes wish to exchange a companion of such 
brilliant pow ers, for one who would a&brd us more 
repose and relaxation. 

The light, lively, but somewhat more meagre dta- 
loguG of the latter dramatists of the period^ and 
of that which succeeded, was found suflBcient to 
interest ; yet was not so powerful as to fatigue the 
audience. Vanburgh and Farquliar seemed to have 
written more from the portraits of ordinary life ; 

Congreve from llie force of his own conception. 

The furmci', tlicrcforc, drew tlie cliaraclers of men 
and women as they found them ; selected, united, 
and heightened for the purpose of effect; but with- 
out being enriched with any hrilL'ancy foreign to 
their nature. But all the personages of Congreve 
have a glimpse of his ow^n fire, and of his own 
acilteness. * He could not entirely lay aside his 
quick powers of perception and reply, even wlien he 
painted a clown or a coxcomb; and all that can, be 
objected, saving in a moral sense, to this great au- 
thor, is, his having been too prodigal of his wit ; a 
faculty used by most of his successors with rigid 
economy. 

That personification of fantasy or whim, called 
characters of humour, which Ben Jonsoii introduc- 
ed, was revived during this period. Shadwcll, now 
an obscure name, endeavoured to found himself a re- 
putation, by affcctiug to maintain the old school, 
and espousing the cause of Ben Jonson against Dry- 
den and other , innovators. But although there was 
considerable force of humour in some of his for- 
gotten plays, it was Wycherly upon whom fell the 
burthen of upholding the standard of the Jonsonian 
school. U'he P/ain Dealer is, indeed, imitated 
from Mollere ; but tlie principal character has 
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more tbe force of a real portrait, and is better eon- 
trasted with the perverse, bustling, masculine, petty- 
foggtng, and litigious (Varactor of .^Widbw Black* 
acker, than Akeste is with any of the characters in 
thcP^isanth^* The other plays of this author are 
marked by the .same strong, masculine, and forcible 
painting, which approaches more to the satire of 
Jonson, than to the ease of Vanburgh, the gaiety of 
POrquhar, or the wit of Congreve. Joining, however, 
the various merits of these authors, us belonging to 
this i)eriod, they form a galaxy of comic talent, 
scarce to'be matched in any other age or country ; 
and which is only obscured by those foul and im- 
pure mists, which their pens, like the raven wings of 
Sycor^, had brushed fron^ fern and hog. 

Morals repeatedly insulted, long demanded an 
avenger ; ana he arose in the person of Jeremy Col- 
lier. It is no disgrace to the memory of this virtu- 
ous and well-meaning man, that, to use the lawyer’s 
phrase, he pleaded his cause too high ; summoned, 
unnecessarily, tQ his aid the artillery with which 
the Christian fathers had fulminated against the 
Heathen Drama ; and, pushing his arguments to ex- 
tremity, directed it as well against the use as the 
abuse of the stage. Those who attempted to reply 
to him^ Bvarled themselves, indeed, of the weak parts 
of hts arguments ; but, upon the main^oints oi' im- 
peacthenent, the poets stoc^ self-convicted. Dryden 
made manly and liberal submission, tliough not 
without' sothe reflections upon the rudeness of his 
antagonist's attacks. 1 shall say the less of Mr 
Collier, because in many things he has taxed me 
justly ; and I have pleaaed goflty to all thoughts 
and expreesionsot' mme, which can be truly accused 
of obfcenity, profaneness^ or immorality, and retract 
them. If he be my enemy, let him triumph ; if he 
' be my friend, as 1 have given him no occasion to be 
otherwise, he will be glad of my repentance, it be- 
comes me not to draw my pen in the defence of a 
bad cause, when 1 have so often drawn it for a good 
one. Yet it were not difficult to prove, that, in many 
pIaceByvlie;has perverted my meaning by his glosses, 
and interpreted my words into blasphemy and bawd- 
ry, of which they were not guilty ; besides, that he 
is too muoh |fiVeh>to horse-play in his raillery, and 
comes from batfie, like a dictator from the plou^. 
1 will not say, ^ The seal of Gofl^s bouse has ea%n 
liira up but, I am sure, it has devoured some part 
of his good manners and civility.’ '—Congreve, lees 
prudent, .made an angry and petulant defence, yet ta- 
citly admitted the charge brought against him, by re- 
trenching, in the ftiture editions of his plays, pas- 
sages of grossness and proffineness, which the rest- 
less antiquary still detects in the early copies. And, 
on the whole, Cdller's satire was attended with such 
salutary effects, that men started at the mass of im- 
pudence. and hlth, which had been gradually accu- 
mulated in tlie theatre, during the I |t reigns ; and 
if the Augepb stable was not sufficiently deansed, 
the stream of public pinion was fairly dh'ectcd 
against its con^ottikraled impurities. Since that 
period, igdccency, that substitute for wit and 
pleasantry, ^has been grai^uolly ^banished from the 
drama, where the conversation is now (according 


to 8h least always moral, if not entertain- Drama. 

During' the second period of the%Mtish Drama, 
great improvement was made in point of art. The 
principles of dramatic composition were more com- 
pletely understood, and the poets themselves had 
written so much upon the subject, that, as Dryden 
somewhere complains, they had taught their audience 
the art of criticising their performances. They did ^ 
not, however, so far surrender the liberties and im- 
munities of tlieir predecessors^ as to receive laws 
from the French critics. The rufes of the unities were 
no further adopted by Otwayl Congreve, and the 
writers of their lime, than their imUkediate purpose ad- 
mitted. It was allowed, on all hands, that unnecessary 
and gross irregularities were to be avoided, but no 
precise rule was adopted ; |)oets argued upon the sub- 
ject according to caprice, and acted according to con- 
venience. Gross and palpable extensions of tinu\ and 
frequent changes of place, were avoided, and, unlessin 
tragi-comedies, authors studied to combine the in- 
trigue of their play into one distinct and progressive 
action. The genius by which this art was support- 
ed, was neither so general Aor so profuse as that 
which decorated the preceding period. It was e- 
nougli, however, to support the honour of the drama ; 
and if the second period has produced fewer master- 
pieces of talent, it has exhibited more plays capable 
of being acted. 

III. In the third period of dramatic history, the Third Pf- 
critics began to obtain an authority for which they had ^lod of tUe 
long struggled, and which might have proved fatal to 
the liberties of the stage. It is the great danger of cri- 
ticism, when laying down abstract rules wdihout re- 
ference to any example, that these regulations can 
only apply to the form, and' never to the essence of 
the drama. They may assume, tliat the plot must 
be formed on a certain model, but they cannot teach 
the spirit which is to animate its progress. They 
cannot show how a passion should be painted, but 
they can tell to a moment when the curtain should 
be dropped. The misfortune is, that, while treating 
of these subordinate considerations, critics exalt them 
to an undue importance in their own minds and that 
of thdur scholars. What they carve out for their 
pupils is a mere dissection of a lifeless form ; the 
genius which animalpd it escapes, as the prin- 
ciple of life glided from the scalpel of those anato- 
mists who sought to detect it in the earlier days of 
that art. Rymer had, as early as 1688, discovered 
that our poetry of the last age was as rude as its archi- 
tecture. “ One cause thereof,” he continues, “might 
be, tlmt Aristotle’s Treaiue of Poetry has been so 
little studied amongst us; it was, perhaps, comment- 
ed upon by all the great men in Italy, before we well 
knew (on this side of the Alns) that there was such a 
book in being." AccQrdingly, Rymer endeavours to 
establish what he calls the Rule of Reason over 
Fancy, in the contrivance and economy of a play. 

“ Those who object to this 'subjugation,” he ob- 
serves, “ are mere fanatics in poetry, and will ne- 
ver be saved by dieir good works.” The species 
of reason, however, to which Rymer appeals, resem- 
bles, in its occult nature, that which l^s hidden ik 
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DrMTiB. the depths of municipal lai^, and which is better 
known to the cjpmmon class of mankind under the 
name of AutiOTity. Because Aristotle assigns Pity 
and Terror as the objects of tragedy, Ryraer resumes 
the proposition, that no other source of passion can 
be legitimate. To this he adds some arbitrary rules, 
of vvhicli it would be difficult to discover the ration- 
ale. It was the opinion, we are told, of the ancients, 
“ that Comedy (whose province was humour and ri- 
diculous matter only) was to represent worse than 
the truth. History to describe the truth, but Tra- 
gedy was to invent\tliings better than the truth. 
Like good painters, liey must design their images 
like the life, but yowetter and more beautiful than 
the life. The malefactor of tragedy must be a bet- 
ter sort of malefactor than those that live in the pre- 
sent age : I'or an obdurate, impudent, ^ and impeni- 
tent malefactor, can neither move compassion nor 
terror, nor be of any imaginable use in tragedy." 
It would be difficult to account for these definitions 
U|)on any logical principle, and impossible for an ad- 
mirer of the drama to assent to a rule which would 
exclude from the stage lago and Richard HI. It is 
equally difficult to account for the rationale of the fol- 
lowing dogmata ; “ If 1 mistake not, in poetry no wo- 
man is to kill a man, except her quality gives her the 
advantage above him; nor is aservanttokillhismaster; 
nor a private man, much less a subject, to kill a king, 
nor on the contrary. Poetical decency will not suffa|i 
death to be dealt to each other by such persons, whom 
the laws of duel allow not to enter the lists together/’ 
(Rymer's View: qf ihe Tragedies of the Last /Ige.) 
Though for these and similar critical conceits it would 
be difficult to find any just principle, nevertheless, 
Ryiner, Dennis, and other critics who, mixing observ- 
ntions founded on sound judgment and taste, with 
others which rested merely upon dauntless assertion, or 
upon the opinions of Aristotle, began thereby to ex- 
tend their authority, and produce a more than salutary 
influence upon the drama. It is true, that both of the 
aristarchs whom wc have named were so ill advised 
as themselves to attempt to write ])lays, and thereby 
most effectually proved, that it w^ospussiblefor adrama 
to be extremely regular, and, at the same time, into- 
linf^ivoura. ^^^'^bly dull, (iradually, however, their precepts, in 
biL infill- despite of their ixampli*, gained influence ever the 
•nec of stage. They laid down rules in which the audience 
Dramatic taught to regard the trade of a contioiMeur as 

t.riucism. learned ; and the same quantity of 

technical jargon which, in the present day, consti- 
tutc«( a judge of painting, was, in the beginning of 
the eighteenth century, sufficient to elevate a Tem- 
plar info a dramatic critic. The court of criticism, 
though self-constituted, was sufficiently formidable, 
since they possessed the power of executing their 
own decrees. Many authors made their submission ; 
and, amongst others, Congreve humbled^iimiclf in the 
Mourning Bride, and Addison, with anxious and con- 
stituiiontd timidity, sacrificed to the unities in his 
celebrated trage^ of Cato. Being in form and 
essence rather a French than an English play, it is 
one of t!lie few English tragedies which foreigners 
have admired. It was translated into Italian, and 
rdmired as a perfect model by Riccoboni, although 


^lis taste condemns the silly love intrigue. Its sue- Bramt. 
cess was conti^ious* Sontheme and Rowe may bo 
considered as'lbc^longing to the same school ; al- 
though the former admired Shakespeare, and the 
latter formed himself, in some degree^^o the model 
of Otway, Translations of French tragedies became 
every day more frequent ; .and theh*' diction and 
style of dialogue was imitated upon the British stage. 

The language of tragedy no longer expressed human 
passion, or intimated what the persons of the drama 
actually felt, but described and debated, sdternatoly, 
what they ought to feel ; and sounding sentences, 
and long similies, exhibiting an active fancy and a 
cold imagination, supplied at once the place of force 
and of pathos. 

The line between comedy and tragedy was now 
strictly drawn. The latter was no longer permit- 
ted to show that strain of heroic humour which ex- 
hibits itself in the character of Falconbridge, Hot- 
spur, and Henry V., as well as Mercutio. All was 
to be cold and solemn, and in the same key of dull, 
grave, state. Neither was comedy relieved by the 
touches of pathetic tenderness, and even sublimity, 
which are to be found in the romantic plays ot' the 
earlier period. To compensate the audience for the 
want of this beautiful variety of passion and feeling, 
Southern, as Otway had done before him, usually in- 
troduces a few scenes of an under-plot, containing the 
most wretched and indecent farce, which was soshght- 
]y and awkwardly dovetailed into the original trage- 
dy, that they have sin^e beet) cancelled as impertinent 
intrusions, without being so much as missed. Young, 
Thomson, and others who followed the same wor^ 
and declamatory system of composition, contributea 
rather to sink than to exalt the character of the stage. 

The tw'o first were both men of excellent genius, as 
their other writings have sufficiently testified ; but, as 
dramatists, they wrouglit upon a false model, and 
their productions are of little value. 

It is a remarkable instance of the decay of drama- 
tic art at this period, that several of the principal 
authors of the time felt themselves at liberty to write 
imitations of old plays belonging to the original 
school, by way of adapting them to tlic taste of their 
own age. The Fair Penitent of Rowe is well known 
as a poor imitation of Massinger's Fatal Dowry. 

It floes not greatly excel the original in the manage- 
ment and conduct of the piece ; and, in every thing 
else, falls as far beneath it as the baldest translation 
can sink below the most spirited original. 

It would appear that the players of this period had 
adopted a mode of acting correspondent to the poetical 
taste of the time. Dedamation seems to have been 
more in fashion in th(* school of Booth and Betterton 
than that vivacity of action that exhibits at once with 
word, eye, and gesture, the immediate passion which it 
is the actor’s part to express. “ 1 cannot help/' says 
Cibber, “ in regard to truth, remembering the rude 
and riotous havock we made of all the late dramatic 
lionuura of the theatre ! all became at once the spoil 
of ignorance, and^solf-conccit ! Shakespeare was de- 
faced, and tortured in every signal character ; f/am- 
let and Othello lost, in one hour, all their good sense, 
their dignity, and fame \ Brutus and Cassius became 
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noisy bluitererSj with bold unmeaning eya, it was to the higher classes^ because it lay Drama, 

taken sentimentSi and turgid elocution 1" — (Cibber's within immediate drcl^^ and turned upon the ' 

Memx>irs,) y f . topics gfgdliMitryi persiflage, afFecta^Ibi^ and raillery. 

A singular attempt to deviate ftobn the prevailing Itwos agl^eeable to^egeneralaudience.whoimagiiicd 
Ingte in t^ag^y was made by Lillo, witli the highly they were thereby admitted into the presence of their 
l&dable pd^se ofi;nIarging the sphere of dramatic betters^ and erlljc^edtheirabiuscment at their expence. 

Utilitv. Heebnoeived that playsfounded upon incidents The Caikles$ Huihand of Cibber is, perhaps, the 
iifprivateJife^tnight carry more immediate conviction best English play on this model. The general fault 
to the mind of thehearers^ and be the means of to whicn they are all liable, is their tendency to^ 
stifling more vices in the bud, than those found- lower the tone of moral feeling ; and to familiuri/.c 
cd on Iho more remote and grander events of his- men, in the middling, with the cold, heartless, 
tory. Accordingly, he formed his plots from domes- 4 imd selfish system of profligate gallantry practised 
tic crimes, and his characters never rose above the^' among the higher ranks. We^ire inclined to believe 
raoiks of middle life, Lillo had many requisites for that, in a moral point of view,\||||ntee1 comedy, as it 
h tragedian; he understood, either from innate taste, has been usually written, is more prejudicial to pub- 
or critical the advantage to bo derived from lie morals than plays, the tendency of which seems 

a consistent ikbfc; and, in the tragedy of tlie Fatal at first more grossly vicious. It is not so probable 
he has led the model of a plot, in which, that the Beggars Opera has sent any one fioni 
Without the help of any exterior circumstances, a the two-shilling gallery to the highway, as that 
train of events operating upon the characters of the a youth entering upon the world, and hesitating 
dramatic persons, produce a conclusion at once the between good and evil, may bo determined to 
most dramatic and the most horrible that the ima- the worse course by the guy and seductive c\- 
gination can conceive. Neither does it appear that, ample of Lovemore or <S/r. diaries Easy.' At any 
as a poet, Lillo was at all inferior to others of his rate, the tenderness with which vices are shaded oil' 
age« He possessed a beautiful fancy ; and much of into foibles, familiarizes them to the mind of the hcar- 
hls dialogue is as forcibly expressed as it is well con- er, and gives a false colouring to those crimes which 
c^Od. On mme occasions, however, jie sinks below should be placed before the mind in their native de- 
Kb subject ; and on some, be appears^to be dragged formity. Hut the heaviness of this class of plays, and 
down to the nether Sphere in which it is laid ; and to difficulty of finding adequate re])rcsentatives for 
become coMi and creeping, as if depressed with the %osc characters which arc nally well drawn, are 
consciousness tha^ ho' was. writing upon a pcan pb- powerful antidotes to the evil wliich wc complain of. 
ject. Georiae' BarntoeS nevir rises above an idle That which i.s dully written, and awkwardly perform- 
and profligm apprentice ; Mitwood's attractions are cd, will not find many imitators. 

not b^^d those of a very vulgar woman of the The genteel comedy being a plant of foreign Comcily of 
town; Thoroughgood, as tus name expresses, is very growth, never obtained exclusive possession of the 
worthy and very tiresome ; and there is, positively,.. English stage, any more than court dresses have been 
nothing to redeem the piece, excepting the interest adopted in our private societies. The comedy of in- 
arising from a tale of horror, and the supposed use- trigue, borrowed, porhaps, originally from the Span- 
fulaess of tht moral. The Fatal Curiosity is a play iards, continued to be written and acted with success, 
of a very deferent cast, and such as might have Many of Cibber’s pieces, of Ccntlivre’s, and others, 
shaken the Grecian stage even during the reign of still retain their place on the stage. This is a spe- 
tenroT. But' the powers of the poet prove unequal eics of comedy easily written, and seen with plca- 
to the wneluding horrors of his scene. Old Wilmot's sure, thougli consisting chiefiy of bustle and com- 
cbaracter, as the need^manwho had known, bet- plicated incident; and requiring much co-operation 
teiir days/ exiubits a mind naturally good, but pre- of the dress-maker, scene-painter, and carpenter. 

J ared for acting evil, even by the evu which he has Alter all the bUstlc, however, of surprise and dis- 
imsclf suffered^ and opens in a r^mner Which exc|fei guise, and squabble ; after jevery trick is exhaust- 
the highest interest and exjpectation. ^But Lillo was ed, and every stratagem played off, the writer 
unable to sustain the character to the close. After too often finds himself in a labyrinth from which 
discovering himself to be the murderer of bis son, a natural mode of extrication seems altogether ; 
the old man falls ifito the common cant of the impossible. Hence the intrigue is huddled up at ' 
theatre ; be talks about computing sands^ Increasing random; and the persons of the drama seem, as 
the noise of thunder, adding water to the sea, and if by common consent, to abandon their drama- 
fire to Etna, by way of describing the excess of his tic character before throwing off their stage-dress- 
horror and remorse ; and becomes as dully desperate, es. The miser becomes generous ; the peevish cy- 
or as desperately dull, as any other despairing hero nic good-humoured ; the Ubertinc virtuous ; the co- 
in the last scene of a fifth act. quettc is reformed ; the debauchee is reclaimed ; all 

Durifig this third period of the drama, Comedy vices natural and habitual are abandoned by those 
underwent several change^^ Tlie dep| |uient called mdst habitually addicted to them a marvelfous rc- 
genteel comedy, where tlie persons as well os the formation,' which is brought about entirely from tlie 
foibles ridiculea, were derived chiefly from high life, consideration that the play must now be concluded, 
assumed a separate And 'distinct existence from that It was when pressed by this difficulty, tliat Fielding 
which ransa^ed human rlature at large for its sub- is said to have damned all fifth acts, 
ject. Like the tragedy of the period, this particular , The eighteenth century, besides genteel comedy, 
species of comedy was borrowed from the French, and comedy of intrigue, gave rise to a new specif opem. 
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Drama, of dramatic amusement. The Italian QpOT.bad been 
introduced into this country at a great expence, and 
to the prejudAi^, as it was supposed, of the legitimate 
drama. Gay, in aiming at nothing beyond a parody 
of this fashionable entertainment, making it the vchi>- 
cle of some political satire against Sir Kobert Wal- 
pole's administration, unwittingly laid the foundation 
of the Englisli opera. The popularity of his piece 
was unequalled; partly owing to its peculiar humour, 
partly to its novelty, partly to the success of the po- 
pular ain, which every body heard with delight, and 
partly to political motives. The moral tendency of 
the Beggar* s Opera his been much questioned ; al- 
though, in all prob^lity, the number of highway- 
men is not more increased by tho example of 
Machcath, than that of murderers is diminished by 
the catastrophe of George Barnwell. Many years 
ago, however, an unhappy person, rather from a 
perverted and most iiiLspluced ambition, than from 
the usual motives of want and desperation, chose, 
though in easy circumstances, and most respectably 
connected, to place himself at the head of a band of 
thieves and imusebreakers, whose depredations he 
directed and sliared. On the night on which they 
committed the crime for which he suffered, and when 
they were equipped for the expedition, he sung to 
his accomplices the chorus of the Beggar $ Opera, 

“ Let us take to the road.” But his confederates, 
professional thieves, and who pursued, from habit 
and education, the desperate practices which Mr. 
B— — adopted from an adventurous spirit of pro- 
fligate Quixotr}^, knew nothing at all of Gay or the 
Begi^ars Opoa ; and in thch several confessions and 
testimonies, only remembered something of ^ flash- 
song^ about ** turning lead to gold.” This curious 
circumstance, while it tends to show that tlic drajjia 
may affect the -weak part of a mind, predisposed to 
evil by a diseased imagination, proves the general 
truth of what Jolinson asserts in Xh^ Life of Gmj^ 
that “ highwaymen and housebreakers seldom min- 
gle in any elegant diversions; nor is it possible 
lor any one to imagine, that he may rob with 
safety, because he sees Macheath reprieved on 
the stage.” 

This play is now chiefs remarkable, as having 
given rise to the English Opera. In this pleasing 
entertainment, it is understood that the plot may 
be light and the characters superficial, provided 
that the music be good, and adapted to the situa- 
tion, the scenes lively and possessed of comic force. 
Notw ithstanding the subordinate nature of this spe- 
cies of composition, it approaches, perhaps, more 
closely to the ancient Grecian drama tnan any 
thing which retains possession of our stage. The 
subjects, indeed, are as totally different as the 
sublime from the liglit and the trivial. But, in the 
mixtitre of poetry and music, and in the frequent in- 
troduction of singing-characters unconnected with 
the business of the piece, and therefore somewhat al- 
lied to the chorus, the English Opera has some^ ge- 
neral points of resemblance wdih the Grecian trage- 
dy. This species of dramatic writing was success- 
fully practised by Bickerstaff, and has been honour- 
ti by the labours of Sheridan. 
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IV. With the fourth era of our dramatic history com- Drams, 
roenced a return to a better taste, introduced by the 
celebrated David Garrick. The imitations of French 
tragedy, and the tiresome uniformity of genteel co- * 

medy, were ill adapted to th^ display of^is inimitable Drami. 
talent. And thus, if tlie last generation reaped 
many hours of high enjoyment from the perform- 
ances of this great actor, the present is indebted to 
him for having led back the public taste to the dra- 
mas of Shakespeare. 

The plays of this great author had been altogether Utvival of 
^forgotten, or so much marred and disguised by in- 
terpolations and alterations, that he seems to 
arisen on the British stage with the dignity of an ^ ^ 

antique statue disencumbered from the rubbish in 
whicli it had been enveloped since tbe decay of the 
art. But, although Garrick showed the world how 
the characters of Shakespeare might be acted, and so 
far paved the way for a future regeneration of the 
stage, no kindred spirit arose to imitate his tone, of 
composition, llis supremacy was universallv acknow- 
ledged ; but it seemed as if he was regardea as an ob- 
ject of adoration, not of imitation ; and that authors 
were as much interdicted the treading his-tragic patb^ 
as the entering his magic circle. It was not sufficiently 
remembered that the faults of Shakesoearei or rather 
of his age, are those into which no modem dram^t is 
likely to (all ; and that he learned his beauties in the 
school of nature, which is ever open to all who profess 
the fine arts. Shakespeare may, indeed, be miraitahlc, 
but there are inferior depi^s of ^cellence, which 
talent and study cannot (ail to attain ; and the statu- 
ary were much to blame who, in despair of model- 
ling a Venus like that of Phidias, should set himself 
to imitate a Chinese doll. Yet such was the conduct 
of the dramatists of Britain long afler the supremacy 
of Shakespeare had been acknowledged. He reigned 
a Grecian prince over Persian slaves ; and they who 
adored him did not dare attempt to use his language. 

The tragic muse appeared to unger behind the taste Tragwly »f 
of the ago, and still used the constrained and mincing this period, 
measure which she had been.taught in the French 
school. Hughes, Cumberland^ and other men ofta< 
lent, appeared in her service ; but their model re- 
mained us imperfect as ever ; and It was not till our 
own time that any bold efforts wore made to re- 
store to tragedy that truth and passion, without 
which, declamation is only rant and impertinence. 

Horace Walpole, .however, showed what might be 
done by adopting a more^anly and vigorous style of 
composition ; end Home displayed the success of a 
more natural current of passion. The former chusing 
a theme not only totally unfit for representation, but 
from which the mind shrinks in private study, treat- 
ed it as a man of genius, free from the trammels of 
habit and of pedantry. His characters in the Afys- 
ierious Mother do not belong to general classes, but 
have bold, true, and individual features ; and the lan- 
guage approaches that of the first age of the English 
drama. . The Dmglas of Home is not recommended 
by this species of merit. In diction ^d character it 
docs not rise above other productions of the period. 

But the interest turns upon a passion which finds a 
response in every bosom ; for those who are too old. 
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^aii^ for love, and too young for ambition, are all alike 
awake to the ly^rmth and purity of maternal and filial 
affection. The scene of the recognition of Douglas's 
birth possessei a power over the affectionsi which, 
when 8imp,Q^(^d by adequate representation, is scarce 
equalled in th^ circle of our drama. It is remark- 
able that the ingenious author was so partial to this 
theatrical situation, as to introduce it in several of 
his other tragedies. 

t’lmcdy of The coDie^ of thei fourth period is cliicfly remark- 

this period, fQ^ exhroiting The Rivals and the School Jor 
Critics preftr the latter; while the general^ 
audience reap, perhaps, more pleasure from Uie 
mer ; the pleasantry being of a more general cast, the 
incident more complicated and varied, and the whole 
plot more interesting. In both these plays, the gen- 
tlemanlike ease of Farquhar is united with the wit of 
Congreve. Indeed, the wit of Sheridan, though equal- 
ly brilliant with that of his celebrated predecessor, 
nows so easily, and ts so happily elicited by the line 
of the dialogue, that, in admiring its sparkles, wc ne- 
ver once observe the stroke of the flint which pro- 
duces them. Wit and pleasanty seemed to be the 
natural atmosphere of this extraordinary man, whose 
history was at once so brilliant and so melancholy. 

^ Goldsmith was, perhaps, in relation to Sheridan 
what Vanburgh was to Congreve, fiis comedies 
turjoi on an extravagance of intrigue and disguise, 
an^ so far belong to the Spanish school. But the 
ease of his humorous dialogue, and the droll, yet tirue 
conception of the character^ made sufficient amepds 
for an occasional stretch in point of probability. If 
all who draw on the spectators for indulgence, were* 
equally prepared to compensate by a correspond- 
ing degree of pleasure, they would have little oc- 
casion to complain. The elder Oolman’s Jealous 
Wtfe^ and some of his smaller pieces, are worthy, 
and it is no ordinary cqpq)liment, of being placed 
beside these masterpieces. We dare not rank Cum- 
beriand so high, although two or tlirec of his nu- 
merous efforts retain possession of the stage. The 
Wheel of Fortune was certainly one of the best imt- 
ing plays of its time, but it was perhaps chiefly on 
account of the admirable Representative which the 
principal character found in Mr John Kemble* 

The plays' of Foote, the^ modem Aristophanes, 
who ventured, by his powers of mimicking the mind 
os well as the external habitSp to bring living pei^sons 
on the stage^ belong to this period, and make a re« 
markable part of its ^h^atic history. But we need 
not dwell upon il. Fiitle was an unprincipled satirist ; 
and while he affected to be the terror of vice and 
folly, was only anxious to extort forbearance-money 
from the timid, or to fill his theatre at the indiscrimi- 
nate expenoe of friends and enemies, virtuous or vi- 
cious, who presented foibles capable of^being turned 
into ridicule. It is a just punishment of this course 
of writing, that Foote’s mys, thou|;!| abounding in 
comic and biia^>raut dialogue, have died with the 
parties whom4ie ridibt^d. When^bey lost the zest 
of personality, their ^|K^arity« in spite of much in- 
trinsic merit, fell into utter decay. 

Meantime dramatic oomposition of the higher 
class seemed declining. Garrick jn our fathers’ time, 
Mrs SiddoDS in ours, could neither of them extract 


from theie^i^rary admirers any spark of conge- Drama, 
nial fire. ^^^6 part written for either of these nsto- 
nishing performers has survived the traii||ient popula- 
rity which their talents Could give to almost any- 
thing. The trqth seems to be, that the' French mo- 
del had been wrought upon till it was altogether worn 
out ; and a new impulse from some other quarter — a 
fresh turning up of the soil, and awakening of its latent 
energies by a new mode of culture, was become ab- 
solutely necessary to the renovation of our dramatic 
literature. England was destined to receive this im- The Drama 
pulse from Germany, where literature was in the^c^dvesa 
first luxuriant glow of vegetatton, with all its 
of flowers and weeds rushing m together. There many, 
was good and evil in the importation derived from this 
superabundant source. But the evil was of a nature 
so contrary to that which hud long palsied our dra- 
matic literature, that, like the hot poison mingling 
with the cold, it may in the issue bring us nearer 
to a state of health. 

The affectation of Frederic II. of Prussia, and of 
other German princes, for a time suppressed the native 
literature, and borrowed their men of letters from 
France, as well us their hair-dressers,— their dramas as 
well as their dressed dishes. • The continental courts, 
therefore, had no share in forming tlie national drama. 

To the highest circle in every nation, that of France 
will be most acceptable, not only on account of its 
strict propriety and conformity to les convenances^ 
but also as securing them against the risk of hear- 
ing bold and offensive .iruths uttered in the pre- 
sence of the sovereign and the subject. But the 
bold, frank, cordial, unci rough character of ti)c Ger- 
man people at large, did not relish the style of the 
French tragedies translated for tlieir stage ; and this 
cannot be wondered at, when the wide difference be- 
tw'ccn the nations is considered. 

The natural character of the Gnmans is diametri- 
cally opposite to that of the French. The latter are 
light almost to frivolity, quick in seeing points of ri- 
dicule, slowly awakened to those of i'eeling. The 
Germans are of an abstracted, grave, and some- 
what heavy temper, less alive to the ridiculous ; 
more easily moved by an appeal to the passions. 

That which moves a Frenchman to laughter, affects 
a German with sorrow or indignation ; and in that 
which touches the German as a source of the su- 
blime or pathetic, the quick-witted Frenchman sees 
only subject of laughter. In their theatres the 
Frenchman comes to judge, to exercise his critical 
faculties, and to apply the rules which he has 
learned, fundamentally or by rote, to the per- 
formance of the night. A German, on the con- 
trary, expects to receive that violent excitation 
which is most pleashig to his imaginative and some- 
what phlegmatic character. While the Frenchman 
judges of tlie form and shape of the play ; the observ- 
ance of the {pities, and the denouement ut the plot, the 
German demands the powerful contrast of character 
and passion,— the sublime in tragedy and the gro- 
tesque in comedy. The former may be called the 
formalist of dramatic criticism, keeping his eye chiefly 
on its exterior shape and regular form ; the latter is 
the fanatic, who, disregarding forms, requires a deep 
and powerful tone of passion and of sentiment, an't 
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Dr an^ is often content to surrender his feeling to inadc- 
^ quate motive?. 

Gcnirai Hia- From the? different temper of the nations, the 

[>rinaii ^ faults of their national theatres became 

Dram. diametrically opposed to each other. The French 

author is obliged to conBnc himself, as we have already 
observed, within the circle long since described by 
Aristotle. He must attend to all the decorum of 
the scent*, and conform to every regulation, whether 
rational or arbitrary, which has been entailed on the 
stage sjiice the days of Corneille. He must never 
so far yield to feeling,pis to lose sight of grace and 
dignity. He must nejer venture so far in quest of 
the sublime, as to rin the risk of moving the ri- 
sible faculties of an audience, so much alive to the 
ludicrous, that they will often find or make it in what 
is to others the source of the grand or the terrible. 
The Germans, on the contrary, have never subjected 
their poets to any arbitrary forms. The division of 
the empire into so many independent states, lias 
jirevi'Hted the ascendancy of any -general system 
ol criticism ; and their national literature was not 
much cultivated, until the time when such au- 
tiiunty had become generally unpopular. Lessing 
had attacked the whole French theatrical system 
in his Dramaturp^ie with the most bitter raillery. 
Schiller brought forward bis splendid dramas of 
Romance and of History. Goethe crowded the 
stage with the heroes of ancient German chival- 
ry, No means of exciting emotion were condemn- 
ed as irregular, providing emotion was actually 
excited. And there can be no doubt that the li- 
cence thus given to tlie poet, — the willingness with 
whicli the audience submitted to the most extrava- 
gant postulates on thi ir part, left them at liberty to 
exert the full efforts of their genius. 

Lessing, Schiller, and Goethe, became at once 
the fathers and the musters of the German theatre ; 
and it must be objected to these great men, that, in 
the abundance oi' their dramatic talent, they some- 
times forgot that their pieces, in order to be acted, 
must be adapted to the capabilities of a theatre; 
and thus wrote plays altogether incapable of being 
represented. Their writings, although affording many 
high examples of poetry and passion, arc marked 
with faults which the exaggeration of their followers 
has often carried into total extravagance. The 
plays of Chivalry and of History were followed by 
an inundation of imitations, in which, according to 
Sclilegel, there was nothing historical but the 
names and external circumstances ; nothing chival- 
rous but the helmets, bucklers, and swords; and 
nothing of old German honesty but the supposed 
rudeness. The sentiments were as modern as they 
were vulgar ; from chivalry pieces, they were con- 
verted into cavalry plays, which certainly deserve to 
be acted by horses rather than men.” (Schlegel on 
the Drama,) 

It is not the extravagance of the apparatus alone, 
but exaggeration of character and sentiment, wliich 
have been justly aSicribed as faults to the German 
jmhool. The authors appear to have introduced too 
hatshly, brilliant lights and deep shadows ; the tu- 
mid is too often substituted for the sublime ; and 
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faculties and dispositions the most opposed to each Drama, 
other, are sometimes described as existing in the 
same person. 

In German comedy the same faults predominate 
to a greater degree. The pathetic comedy, which 
might be rather called domestic tragedy, became, 
unfortunately, very popular in Germany- and found 
a champion in Kotzebue, who carried its conquests 
over all the continent. The most obvious fault of 
this species of composition is, the demoralizing false- 
hood of the pictures which it offers to us. The vL 
xious are frequently presented as objects less of cen- 
sure than of sympathy ; sometimes they are select- 
ed as objects of imitation and praise. There is an 
affectation of attributing noble and virtuous sen- 
timents, to the persons least qualified by habit or 
education to entertain them ; and of describing 
the higher and better educated classes, as uni- 
formly deficient in those feelings of liberality, ge- 
nerosity, and honour, which may be considered as 
proper to tlieir situation in life. This contrast may 
be true in particular instances, and being used 
sparingly, might afford a good moral lesson ; but 
in spite of trutli and probability it has been assumed, 
upon all occasions, by these authors, as the ground- 
work of a sort of intellectual jacobinism ; consisting, 
as Mr Coleridge has well expressed it, ** in the con- 
fusion and subversion of the natural order of things, 
their causes and their effects ; in the excitement of 
surprise, by representing the qualities of liberality, 
refined feeling, and a nice sense of honour, in per- 
sons and in classes of life where experience teaches 
us least to expect them ; and in rewarding with all 
the sympathies that are the dues of virtue, those cri- 
minals whom law, reason, and religion, have excom- 
municated from our esteem.” 

The German taste was introduced upon the Eng- 
lish theatre within these twenty years. But the 
better productions of her stage have never been 
made known to us ; for, by some unfortunate chance, 
the wretched pieces of Kotzebue have found a read- 
ier acceptance, or more wtfting translators, than 
the sublimity of Goethe, the romantic strength of 
Schiller, or the deep tragic pathos of Lessing. 

They have tended, however (wretched as the mo- 
del is), to introduce on our stage a degree of 
sentiment, and awaken among the audience a strain 
of sensibilit}'^ to which we were strangers, 

George Coleman's comedy of John Bull is by far 
the best effort of our late comic c^ama. The scenes 
of broad humour are executed in the best possible 
taste ; and the whimsical, yet native characters, re- 
flect the manners of real life. The sentimental 
parts, although one of them includes a finely wrought 
up scene of paternal distress, partake of the falsetto 
of German pathos. But the piece is both humor- 
ous and affecting; and we readily excuse its ub« 
viouB imperfections, in consideration of its exciting 
our laughter and our tears. 

While the British stage received a new impulse Joanna Bail- 
from a country whose literature had hitherto scarce 
been known to exist, she was enriched by produc- 
tions of the richest native genius. A retired female, 
thinkingand writing in solitude, presented to her count* 

4 a 
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trymen ihe meana of regaining the true and manly 
tone of national tragedy. She has traced its foun- 
dation to that strong instinctive and sympathetic cu- 
riosity, which tempts men to look into the bosoms of 
tlieir fellow creatures, and to seek, in the distresses or 
emotions of others, the parallel of their own passions. 

has built on the foundations which she laid bare, 
and illustrated her precepts by examples, whicli will 
long be an honour to the age in which they were 
produced, and admired ; — yet its disgrace, when it is 
considered that they have been barred their legiti- 
mate sphere of influence upon the public taste. 

Besides this gifled person, tlie names of Coleridge, 
of JMaturln, and other men of talents, throng upon 
our recollection ; and there is one who, to judge 
from the dramatic sketch he has given us in Man- 
frtdy must be considered as a match for TEschylus, 
even in his sublimest moods of horror. It is no part 
of our plan, however, to enter upon the criticism of 
our contemporaries. Suffice it to say, that the age 
has no reason to apprehend any decay of dramatic 
talent. 

Neither can our actors be supposed inadequate to 
the representation of such pieces of dramatic art, 
as wc judge our authors capable of producing. We 
have lost Mrs Siddons and John Kemble, but wc still 
possess Kean, Young, and Miss O’Neil ; and the stage 
has to boast other tragic performers of merit. In 
comedy, perhaps, it was never more strong. In point 
of scenery and decoration, our theatres are so amply 
provided, that thev may rather seem to exceed than 
to fall short of what is required to form a classical 
exhibition. 

Where, then, are we to look for that unfortunate 
counterbalance, which confessedly depresses the na- 
tional drama in despite of the advan^ges wc have 
enumerated ? Wc apprehend it will be found in 
the monopoly possessed by two large cstablish- 
rnents, which, unhappily for the progress of na- 
tional taste, and, it is said, without any equivalent 
advant^e to the proprietors, now enjoy the exclu- 
sive priyilege of dramatic representation. It must 
be distinctly understood, that we attribute these dis- 
advantages to the itself, and by no means 

charge them upon those who have the administration 
of either theatre. The proprietors have a right to 
enjoy what the low invests in them ; and the mana- 
gers have probably discharged their duty to the pub- 
lic as honourably os circumstances would admit of; 
but the system has into errors which affect public 
taste, and even public morals. We shall briefly con- 
sider it as it influences, ] st, the mode of representation ; 
^dluy the theatrical authors and performers ; and, 
the quality and composition of the audience. 

The^r^f inconvenience arises from the great size 
of the theatres, which has rendered them unfit for 
the legitimate purposes of the drama. The persons 
of the performers are, in these huge Srcles, so much 
diminished, that nothing short of the mask and bus- 
kin could vender tbbm distinctly visible to the au- 
dience. Show and machinery have, therefore, usurp- 
ed the place of tragic poetry ; and the author is com- 
pelled to address himself to the eyes, not to the un- 
derstanding or feelings of the spectators. This is of 
Itself a gross error. Every thing beyond correct cos- 


tume and ^Oatrical decorum is foreign to the legi- 
timate purposes of the drama, as tending to divide 
the attention of the audience; and tlie'^tivalry of the 
scene-painter and the carpenter cannot he very flat- 
tering to any author or actor of genius. Besides, 
ail attempts at decoration, beyond what the decorum 
of the piece requires, must end in paltry puppct-sliow 
exhibition. The talents of the scene-painter and me- 
chanist cannot, owing to the very nature of the stage, 
make battles, sieges, &c. any thing but objocls of ri- 
dicule. Thus we have enlarged our theatres, so as 
to destroy the effect of acting/ witliout carrying to 
any perfection that of pantomiiKC and dumb show. 

Secondly t The monopoly of me two large theatres 
has operated unfavourably both upon tlicatrical wii- 
ters and performers. The former have been, in ma- 
ny instances, if not absolutely excluded from the 
scene, yet deterred from approaching it, in the same 
manner as men avoid attemptingtupass througli a nar- 
row wicket, which is perpetually thronged by an im- 
portunate crowd. Allowing the managers of these 
two theatres, judging in the first and in tlie last resort, 
to be possessed of the full discrimination necessary to 
a task so difficult — supposing them to be at all times 
alike free from partiality and from prejiidjce — still 
the nuiiihcr of plays thrust upon their hands must 
prevent their doing equal justice to all ; and must (iv- 
quently deter a man of real talents, either from pride 
or modesty, from entering a competition, clogged 
with delay, solicitation, and other circumstances, 

hand snheunda ingenio suo'* It is unnc<*essary to 
add, that increasing the number ol‘ tlicatres, and di- 
minishing their size, would naturally lend to excite a 
competition among the managers, whose interest it 
is to make experiments on the public taste; and 
tliat this would infallibly secure any piece of reason- 
able promise a fair opportunity of being represented. 
It is by such a competition that genius is discover- 
ed ; it is thus that horticulturists raise wholt beils of 
common flowers, for the chance of finding among 
them one of those rare varieties which are the boast 
of their art. 

The exclusive privilege of the regular London 
theatres is equally, or in a greater degree, detrimental 
to tlie performer ; for it is with difficulty that he lights 
his way to a London engagement, and when on ce recei v- 
ed, he is too oflen retained for the mere purpose of 
being laid aside or shrlfed. as it is technically called; — 
rendered, that is, a weekly burden upon the pay-list of 
the theatre, without being produced above four or five 
times in the season to exhibit his talents. Into this 
system the managers are forced from the neces- 
sity of their situation, which compels them to enlist 
tn their service every performer who seems to 
possess buds of genius, although it ends in their 
being so crowded togetlier that they liave no room 
to blossom. In fact, many a man of talent thus 
brought from the active exercise of a profession, 
to be paid “for remaining inactive in obscurity ia 
Lonefon, and supported by what seems little short 
of eleemosynary bounty, either becomes careless of 
his business or disgusted with it ; and, at any rate, 
stagnates in that mediocrity to which want of exer- 
cise alone will often condemn talent. 

Thirdly, and especially, the magnitude of the^c 
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Drama theatres has occasioned them to be destined to com- 
Dredging. P“'’y scandalous, that persons not very nice in 
tiicir taste of society, must yet exclaim against the 
Abuse ^ u national nuisance. We are uvrare of the 
impossibility of excluding a certain description of 
females from public places in a corrupted metro- 
polis like London; but in theatres of moderate 
size, frequented by the better class, these unfor- 
tunate persons would feel themselves compelled 
to wear a mask at least of decency. In the pre- 
sent theatres of Lon(;Jon, the best part of the house 
IS openly and avowedly set off for their reception ; 
and no part of it that is open to the public at large 
is free from their iiltrufiiop, or at least from the 
open display of the disgusting improprieties to which 
ilieu* neighbourhood gives rise. And these houses, 
raised at on immense cxpence, are so ingeniously 
misconsiructed, that, in the private boxes you see too 
little of the play, and, in the public boxes, greatly too 
much of a certain description of the company. No 
man of delicacy would wish the female part of his 
family to he exposed to such scenes ; no man of 
sense would widi to put youth, of the male sex, in the 
way of such temptation. This evil, if not altogether 
arising from the large size of the theatres, has been 
flo incalculably increased by it, that, unless in the 
case of strong attraction, prostitutes and their ad- 
mirers usually form the principal part of the audi- 
ence. \\ c censure, and with justice, the^rruption 
of morals in Paris, liut in no public pHKe in that 
metropolis is vice permitted to bear so open and 
audacious a front as in the theatres of London. Bare- 
faced vice is never permitted to insult decency.— 
Those wlio seek it must go to the haunts to which it 
is limited. In London, if we would enjoy our most 
clas.sical public amusement, we are braved by her on 
the very threshold. 

c notice these evils, without pretending to point 
out the remedy. If, liowever, it were possible so to 
arrange interests, tliat the patents of the present 
theatrOft should cover four, or even six, of smaller 
size, dedioalcd to the same purpose, we conceive 
that more good actors would be found, and more 
good plays written ; and, as a necessary consequence, 
that good society would attend the theatre in suffi- 
cient numbers to enforce respect to decency. The 
access to the stage would be rendered easy to both 
authors and actors ; and although this might give 
Bcnpi' to some rant, and false taste, it could not fail 
to call forth much excellence, that must otherwise 
rerniiin latent or repressed- The theatres would be re- 
lieved of the heavy cxpence at present incurred, in 
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paying performers yho do not play ; and in each main- 
taining three theatrical corps for the separate pur- 
poses of tragedy, comedy, and musical pieces ; only 
one of which can be productive labourers on the same 
evening, though all must be supported and paid. Ac- 
cording to our more thrifty plan, each of these com- 
panies would be earning at the same time the fruiu 
of their professional industry. The hours of repre- 
sentation, in one or more of these theatres, might be 
rendered more convenient to those in high life, while 
the middling classes might enjoy a rational and 
classical entertainment after the business of the 
day. 

Such an arrangement might, indeed, be object- 
ed to, by those who entertain a holy horror of 
the very name of a theatre ; and who imagine im- 
piety and blasphemy aro inseparable from the dra- 
ma. We have no room left to argue with such 
persons ; or we might endeavour to prove, that 
the dramatic art is in itself as capable of being 
directed either to right or wrong purposes, as the art 
of printing. It is true, that even after a play has 
been formed upon the most virtuous model, the man 
who is engaged in the 4|ities of religion will be bet- 
ter employed than he who is seated in a theatre, and 
listening to it. To those abstracted and enrapt spi- 
rits, who feel, or suppose, themselves capable of re- 
maining constantly involved in heavenly thoughts 
"any sublunary amusement may justly seem frivolous. 
But the mass of mankind are not so framed. The 
Supreme Being, who claimed the seventh day as his 
own, allotcd the other six days of the week for pur- 
poses merely human. When the necessity of daily 
labour is removed, and the call of social duty ful- 
Blled, that of moderate qtnd timely amusement 
claims its place, as a want inherent in our nature. 
To relieve this want, and hli up the mental va- 
cancy, games are devised, books are written, mu- 
sic is composed, spectacles and plays are invent- 
ed and exhibited. And if these last have a moral 
and virtuous tendency ; if the* sentiment expressed 
tend to rouse our love of what is noble, and our 
contempt of what is mean ; if they unite hundreds in a* 
sympathetic admiration of virtue, abhorrence of vice, 
or derision of folly; it will remain to be shown how 
far the spectator is more criminally engaged, than if 
he had passed the evening in the idle gossip of so- 
ciety ; in the feverish pursuits of ambition ; or in the 
unsated and insatiable struggle'after gain— the graver 
employments of the present life, but equally uncon- 
nected with our existence hereafter. (n.n.) 


DREDGING is a term used to express qn im- 
portant operation in the practice of the engineer, 
that of removing mud and other deposited matters 
from the bed of rivers, canals, harbours, and 
Of the Pro- basins. 

In describing the several methods by which dredg- 


ing has been successfully employed for preserving 
the necepary depth of water in our harbours and 
tracks of inland navigation, it is not our intention 
to enter minutely into geological discussions regard- 
ing the deposition of silt or mud ; but we can* 
not allow the process of silting to pass without at 
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Dre<)ging. least hinting at the cause of su^h depasitions. If 
we consider the tendency to waste and decay in 
the higher lands from the agency of moisture^ heat, 
and frost, we shall find that every rill of water carries 
along with it a portion of separated matter; and 
these rills being so many tributary streams to the 
.great rivers forming the drainage of vast tracts of 
country, we need not be surprised to find the beds 
of such rivers as the Thames, the Humber, the Tay, 
and the Clyde, &c. much incumbered in the central 
parts by numerous sand-banks, while their margins 
are skirted with the finer or more miiuire particles 
called silt and mud. Nor can we avoid noticing this 
marked difiereuce in the separation oi the deposited 
matters at the mouths of rivers which flow with 
a very gentle current towards the sea. From the 
greater specific gravity of the salt water, it is found 
to preserve its course up the respective rivers, ac- 
cording to the rise of the tide, in a distinct stratum 
under the fresh water. A considerable proportion 
of the heavier matters, as gravel and sand, may thus 
be conceived to be arrested in their progress, whereas 
the lighter particles, floating at or near the surface, 
are either borne along with ^6 stream into the ocean, 
or, by getting into the eddy waters, formed by the 
projecting obstacles along the banks of the respective 
rivers, are, in this manner, allowed to be deposited 
in the form of silt, sleek, or mud. 

The more ponderable matters, accordingly, accu* 
mulate in the form of sand-banks and small islets in 
the central parts of the stream, while all the creeks 
and sinuosities on the margin are silted up, and too 
often render the connecting harbours and shipping- 
places so shallow as to be unfit for the purposes of 
floating ships of burden. To such a degree has this 
been experienced in some situations on our shores, 
as for example at Sandwich in Kent, that that ancient 
sen-port is left almost in the state of an inland town. 
Great importance is therefore justly attached to such 
means as may be instrumental in preventing so great 
an evil ; and we shall endeavour to direct the atten- 
tion of our readers to the different modes of dredg- 
ing, by treating the subject under the following 
heads, viz. tlie Scouring Basin, the Harrow, &c. 
the Spoon Apparatus, and the Bucket dredging ma- 
chine, worked by the power of men, by horses, and 
by steam. 

Scouring Scouring Basin is a water-tight compartment 

Basin. of a harbour, furnished with sluices, and set apart for 
containing a quantity of tidal or river water, to be 
run off at low tides for scouring or floating away 
the stuff which may have been loosened in the pro- 
cess of dredging ; or in situations where the command 
of head^voatcr is considerable, it is used for cleansing 
the bottom and bar of harbours, without tlic assistance 
of any dredging apparatus ; Indeed, it is only in con- 
junction with such basins, natural or artificial, that the 
several modes of dredging, simply b||( loosing the 
stuff, can be roodered effectually or permanently use- 
ful. All harbours left in a state of dryness every 
tide, at low water, ought, if possible, to be fur- 
nished with a scouring basin, especially those situ- 
ated at the embouchure or upon the banks of rivers, 
where the deposition of mud is most apt to take 
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place. We cannot, perhaps, illustrate this better Dredging, 
than by referring to the harbour of Montrose in 
Forfarshire, where the great natural basin con- 
nected with that harbour is flooded every tide 
by the waters of the ocean, to the extent of a- 
bout five square miles, and has been estiniuted to 
contain about fifty-flve millions of cubic yards of 
backwater, which produces so great a current^ that 
the shifting sand-bank called the Annet, is prevent- 
ed I'rom being thrown across the mouth or entrance 
of that harbour in gales of wind from the eastward. 

By this means a great body of 'water is kept passing 
through tlie comparatively small entrance of the har- 
bour, which not only keeps the ndvigation open^ but is 
sufiicient to preserve it of considerable depth, even at 
the lowest ebbs of the tide. The same observation is 
strictly applicable to the entrance of all great rivers 
or estuaries, where the navigation can only be pre- 
served by a strong current of water. V\'e accord- 
ingly find that the most eminent engineers, bofli of 
our own country and of France, have introduced 
scouring basins into their designs of tide harlwun. 

Mr Snieaton constructed a basin of tl is knui at 
Ramsgate, where the silt of the outer harbnur is 
dredged or loosened, and raked into the tracks or 
courses of the water issuing from the sluices in the 
scouring basin ; by which a considerable portion of 
the stuff is carried out of the hurliour into deep wa- 
ter. It U, however, to be regretted that the very 
circumsdUbcd position of this harbour prevented that 
eminent engineer from enlarging this basin sufiici- 
ently ; so that the good effects of this design have 
never, it is believed, been fully experienced. In 
extensive chains or plans of wet docks, much use 
may be made of this mode of scouring or floating 
away mud, by opening numerous sluices from one 
dock into another ; and also by taking the advantage 
of such a command of head water fur clearing the 
outer harbour, or receiving busin^ by a judicious and 
well-directed system of sluices. 

The Harrow, and even the common plough, and Dml^^c 
also a kind of dredging-frame, made of timber and Harrow, 
plate iron, like a box without bottom or top, is chiefly 
used for loosening or dragging loose stuff, and bring- 
ing it within reach of removal, by the waters of the 
scouring basin, the spade, and barrow, 'i'hesc, and 
other implements of less note, have been used with 
good eftect in navigable rivers and harbours. Such 
modes are much practised in Holland, upon the exten- 
sive flats at the entrance of the great navigable ri- 
vers of that country, in connection w^ith the operation 
of the sluices andstrong currents issumgfrom theirex- 
tensive basins and canals. In Great Britain, dredg- 
ing is now almost exclusively confined to the .^pbon 
and bucket apparatus, for lilting and removing the 
stuff. But, in the improvement 6l' the navigation of 
the river Clyde, even these have now, m a good 
measure, been laid aside by the enlightened trus- 
tees ; having given way to the natural and more suc- 
cessful operations of narrowing the channel and con- 
fining the current, which has at length produced the 
depth of about nine feet, instead of five feet, as for- 
merly ; from which the trade and commerce of the 
city of Glasgow derive the most decided advantages*. 
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DrcdgiDpt* The spoon di;pdginp[-boat .has been long, and is, 
indeed, still much used by the Dutch, with whom it. 
Spoon ^ j^jj probability, originated. It is also at this mo- 
nient more extensively employed on the Thames 
than the bueket-machine, or any other contrivance 
for biting b.iihist, and improving the navigation of that 
river. llefiTring to I'late LXXIII, and to the figure 
on it marked Spoon Diedffiriir Uoaty the reader will at 
once comprehend this simple apparatus, 'flie boat varies 
in size according to the situation in wliicb it is to be 
used; but is genei .illy from twenty to sixty tons 
burden. These boats are built so as to float u])on 
an easy draiiglit of water : tliey are sometimesyZi/.'?/!- 
deuxed, and carry their cargo upon deck, but the 
greater part, and especially the larger sizes, are in the 
stale of open boats, or have a kind of inner sole or 
floor. When the excavated matters are not to he em- 
ployed in banking or for ballast, a convenient mode 
of gelling fpm of them is to have an aperture or open 
in rhe hottoni, by winch the stuff is afterwards drop- 
ped into deep water, in the manner represented in 
one of the compartments of the boat in the diagram. 

file spoon apjiaiMtus eoiiMsts of a strong ring or 
h(tt)p ol‘ malleable iron, about six or sinen fict in 
circuniference, properly Ibrnied for making an im- 
pression upon the soft and muddy ground. To this 
ring alaige b.ig is strongly attached with thongs, 
whicli are sometimes made o\' hid locfc a- hide, but more 
generally of tanned leather. Tlic bag is perforated 
with a number of small holes for allowing the water 
to drain off, and its capacity may be about four or 
five cubic feet. A long pole or handle is attached to 
the s|)0()n, and a rope to the bottom of the bag for di- 
recting their position at the commencement of each 
operation. The pole or handle varies in length and 
thickness according to the depth of water, from fitlecn 
to thirty feet. This apparatus is generally worked with 
a wheel and pinion, or winch, and the chain or rope 
is brought from the spoon to the winch through a 
block suspended from a small crane for bearing the 
spoon and its contents to the side of the boat, and 
bringing it over the gunwale to be emptied into the 
bout. The purchase rope is led upon deck by a 
snatch block in the ])roper direction for the barrel 
of the w inch. These dredging boats, when placed 
for work, are moored at head and stern with guy 
ropes for shifting their birth at pleasure. They are 
inaiiagcd and w'rought with from two to four men, 
who with this simple apparatus can lift from twenty 
to sixty tons in one tide, at the depth of about two 
and a half or three fat hom.s, when the ground is 
somewhat loose, and favourable for the operation. 

In lloilaiid and I'landers, the spoon apparatus is 
much u.?cd in deepening the extensive tracts of 
canal, where the labour is more easily performed than 
on the 'fhames, from the absence of tide or cur- 
rent, and from the more manageable nature of the 
stulF at the bottom. There the excavated matters 
are very generally of a mossy description, which, af 
ter being compressed in moulds, is used as tiirhfueL 
On the Thames, this operation is conducted upon a 
. great scale, and in the most systematic manner, un- 
der the immediate direction of the Trinity Board of 
^ondon; and the stuff dredged and brought up from 
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the bottom, consisting chiefly of mud and gravel, is Drwlging. 
not only useful for deepening and improving the 
navigation, but is sold to good advantage as ballast 
to the shipping of the port of London, particularly 
to the colliers ; and to such an extent is this process 
carried on, that the Ballast Hills of Shields and New- 
castle, which form no small curiosity from their vast 
extent, have been chiefly brought from the Thames. 

In proportion as the commerce of a country ex- Bucket 
tends, its shipping increase in dimensions, and a 
greater depth of water is consequently required to 
float tlicin ; and greater difficulty and expence are ac- 
cordingly experienced in constructing the necessary 
harbours along the coast, and in preserving a suffi- 
cient depth of water. To effect the objects in view, 
recourse has been had to various means, such as ex- 
tending piers and breakwaters, together with the 
apparatus above described. These have been suc- 
ceeded by a still more powerful apparatus, termed 
the Bucket Dredging Machine* 

'fins powerful engine is said to have been first 
worked by men only ; when the principles on which 
it acts were more fully ascertained, horses were em- 
ployed, but It is now generally w'orkedby the power 
of steam. Diflerent situations are found to require pe- 
culiar modes of application. Thus we find, that at the 
port of Greenock, on the Clyde, after using one of 
these macliines with horses working in a covered gin* 
tract, or circular [>ath in the boat, it is now found to be ' 
more suitable and expedient to' resort to the use of 
manual labour, applied by crane-work, with a wheel 
and pinion. Perhaps in all situations where fuel is 
very expensive, aad where the work is not of suffi- 
cient extent for the full and ample employment of a 
steam-engine, it will be found better to have re- 
course to manual labour than to the power of horses, 
which is applied under many disadvantages on board 
of u boat of tins kind, as experience has sliowm in 
the Clyde. Indeed, the only question with us is, 
whether, in cases of this kind, it would not be much 
better to use the spoon apparatus. 

The bucket dredging-machine is the same in prin- 
ciple, whether the power applied be that men, 
horses, or steam. We shall, however, in our de- 
scription, refer to a vessel with a steam-engine for 
working the buckets, Plate LXXlll. We hope that this 
apparatus, with the connecting diagrams, will appear 
sufficiently obvious, without the necessity of having re- 
course to numerous alphabetical references, which of- 
ten lend to distract the general reader, without being 
useful or necessary to those professionally instructed, 
who must, in their operations, proceed upon expe- 
rience, and a more precise knowledge ol the subject 
than can be conveyed in an article of this limited 
extcjiu. We, therefore, deem it unnecessary to give 
references to the parts of the vessel or diedging ma- 
chinery, consi'itmg of the moveable frame and re- 
volving buckets for lifting the deposited matters 
from the bottom, and the mode of discharging the 
stuff into the receiving boats ; as this will be easily 
understood upon a simple inspection of the plate. 

In describing the operation of dredging with the 
bucket-machine, we may suppose the vessel brought 
to the position in whicli she is intended to work. 
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where she id moored by the head and stern, and pro- 
vided with (he necessary crane-work and ropes for 
shifting her birth at the discretion of the boatmen. 
The bttoket- frame, whicli consists of two beams of 
timbdifi It supported on a rod of iron with shores of 
wood; on these -beams tlie fuU buckets move upon 
iron rollers fixed to the timber, while the empty 
buckets and endless chain form a curve in descend- 
ing to the bottom, whicli is essential to tlie manner in 
which the buckets are respectively intentlLd to touch 
the ground. The bucket-frame, so constructed, it» then 
lowered with proper precaution till the empty buck- 
ets come 'in contact with the mud, and, according to 
the tenacity of the stuff, a greater or less impresoion 
is made by the buckets on the ground. *riie operation 
of lowering and raising the frame is usually pt rformed 
by a piece of crane-work, distinct from the machinery 
of the steam-engine: but a considerable improvement 
has been made in the drcdging-machine lately con- 
structed Jbr deepening the harbour of Dundee, in 
which the bucket-frame is lowered and raised with 
great regularity by a power taken from the steam- 
engine ; as will be seen by tracing the line of the pur- 
chase-chain from the lower part of the bucket-frame 
to the macliincry of the engiim. Things being in this 
state of preparation, the buckets are ranged on the 
frame and put in motion by the power of men, horses, 
or steam. 

The reader may next attend to the direction of the 
buckets, as delineated on the plate, from the lower 
poifii^ where they arc shown touching the ground, to 
the upper extremity of the frame, where tlie stuff is 
tilted into a kind of trough. This operation will 
readily be understood by directing our attention to 
the crown or upper-wheel of’ the train of machinery, 
connected willi the steam-engine ; which is placed 
upon tJic same axle with the apper-iumbler of the 
bucket-frame with which the train of buckets is 
made to revolve by means of an endless chain. The 
I -ckets at the low^er end of the frame arc continually 
tilling, while those at the upper extremity are, at 
the same time, emptied. Tlie tumbler, buckets, 
and eij|(}leBB chain, form very important parts oi' this 
apparatus, and we have, therefore, given separate 
views of these, upon an enlarged scale, in the con- 
necting diagrams on the plate, from which the gene- 
ral dimensions may be ascertained. Instead of a 
cylindrical barrel, the tumbler is necessarily formed 
into a polygonal figure by bars ol’ iron, to which the 
links of the endless cliain arc exactly fitted ; and in 
revolving upon its axis, it takes round the chain and 
buckets, and so produces the complete effect of 
filling and discharging the drcdging-buckcts into the 
receiving barge, or bout, moored alongside for this 
purpose, as represented in the Plate. 

If these excavated matters are not required as 
ballast for sliipping, as on tlie Than \9, or for em- 
banking and filling up behind the piers, and other 
purposes connected with the works at the place, 
the receiving boat Is generally made with two 
holds sloping towards the keel or bottom, for the 
purpose of lessening the width of the discharg- 
ing apertures, which are shut with liatchcs, or 
rather with hinged doors^ as will be observed by 


the dotted lines delineated on the elevation of 
the receiving boat in the plate. 'I'hesc hatches ' 
or doors open outwards, and therefore, as the boat 
receives its cargo, the increasing pressure of the 
water, acting in a conlrury direction, prevents tlie 
doors from being forced open by the w eight of the 
stLiif, till it be transported to the place of its des- 
tination ; when the chains, fixed to ring-bolts on 
these doors, are loosened by turning a windlass or 
crane work upon deck, when the whole contents iii- 
siaiuly drop into the water. On the Continent 
inucJi use is made of this description of boat in 
dredging operations. , 

Though we have not been able to trace tlie inven- 
tion of tlie bucket dredging-machine to any ]iarticu- 
lar person, yet we believe it is strictly of 
origin, and, so far as our information goes, it was 
first used at the port of Hull in the Humber. V» e 
know' that the application of the steani-engitu was 
proposed us part of the esiablishnient at liie r(j)al 
doek-yards, for icrn'ing or dragging ships, by an in- 
genious person of the name of .lonallian Hull, so far 
back as the year ITilC; who, at that eaily period, 
obtained a patent for his invention. About the year 
171 ^ 7 ? nr nearly forty years afterwards, the late Mr 
Miller of Dalswinton, distinguished for his c urious 
nautical experiments, introduced the steam-engine 
into one of‘ his boats*, with three keels, for pl}ing 
upon the o])en sea. The late Earl of Stanhope, 
well known lor his many ingenious contrivances, 
also laboured in the same itiijiortunt branch of me- 
chanics. 'rhese circumslanees alone are sullit ient 
to prove the steam-boat to be of Hritish origin ; 
but it is probable that steam w'as not a])plied to 
the dredging-apparatus prior to the year 18(J0, nor 
brought into general use in Great llriluin sooner than 
by Mr Hell of Helensburgh, on the Clyde. 

Since the first rude and simple attempts at this 
machine, very considerable improvements liave been 
made both in its construction and application. The 
figure of the dredging-machine, delineated in the 
plate, is simple in its form, and contains the latest iin- 
jirovuments, both in the position and arrangement of 
the machinery and of the dredging-frame. I’lie form 
of the vessels on which this apparatus is niounud is 
very different ; but the great object to be attended to 
in framing vessels for this purpose, is to obtain such a 
sufficient degree of strength as not only to wiihstand 
the tremulous motion of the engine and machinery, 
which is apt to shake tlie timbers of tlic vessel, but 
to resist the strains to wliich a vessel so employed 
must be contiiiuully liable. 

These vessels are very different in their tonnage 
and dimensions, including a range from about 60 
to upwards of tons. The smallest machine on 
this principle is, perhaps, that already noticed at 
Greenock, which, exclusively of receiving boats, is 
worked by about eight men. Perhaps the largest 
vessel in which a steam-engine is employed, is ut the 
w'orks of the Caledonian Canal ; where about the 
same number of men are occupied in attending tlie 
vessel and steam-engine. At Greenock, from 70 
to !)0 tons of silt and mud are lifted per day ; but 
on the Caledonian Canal, about 400 tons have been 
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removed in the same period, in deepening Locli 
Donglihiur, where the bottom is ol‘ rough gra- 
l)i\,u lt ^^1 indeperulcntly of the value of the 

app.iratu'^, the ex|)ciK:c lias been found to be about 
nim'iJt'uce jji r cubic yard, including the expcnce 
of removal in barges; a rate which, compared with 
the usual tedious ojieration of digging and cart- 
ing in tide harhour^ that are ([uite accessible, will 
be Idund to be extiemel\ moderate. When we con- 
•-idt'r iliu situations in u Inch tJiu process of dredg- 
ing is usually pci formed, this niotle of excavating 
under water cannot t’dil to. strike every one as an im- 
mense improvement in the hands of the engineer. 

Oil the riiames, the bucket dredging-machine is 
also in use, though the work tluTc is cliicfly done 
will) tlic spoon apparatus. One of the dredging 
niacliinis on the river at London has a bucket frame 
working at each side ol‘ a vessel of about 100 ton.s 
burden, fi.rnislu'd with an engine of the power of 
sixteen leirses, which excavates about .'iOO tons pf?' 
diiy. 

It I*; lound t’ at gravel and small stones are more 
easily exc.ualcl than ^ilt or mini. In a gene- 
lal waA, ue may estimate that a bucket ilredging 
maciimi , in gooil ouli'i', litled up w'ltli one of Watt 
and 'hjlMii's stc nn-cnames, of the pow'er of about 
tweivc nr In'lcan horses, on a vessel of 100 or hiO 
Ions, uuh two nr more receiving boats, according to 
Jlie (ii^iancc of removal, aiul working in a situation 
.sbcileied fiom tiie hj/ or swell of the sea, and in 
a not exceeding one or two miles pa liour 

in vi'loeiiy, nor mori' th.aii two fathoms ni deptli, 
A\ill lilt fioin rJO to KiO ton^, o^* at the rate of about 
,S0 or to tons per hour ; and according to tlie situation 
of the w’oik the cxpence wdll be from fourpence to 
one shill mg p(r cubic yank The cost iif a dredging 
:ij)p iratU", co iiplet , with an engine of the power of 
t'.M ive or till) eii horses^ will he about L.:J5(K). I’lic 
expen-lii 111 (' of coals for such an engine may be la- 

u at iht iMtv* of a';out '2\ cwt. per hour; and the 
daily ('\penee of tiu. wiiole, including the value of 
die appaiaius, and men lor every purpose, will 
amount to I'roiii three to live pounds, according to 
die eii'cumstanees of the place where it is employed. 

Till' .strengtli of' the vessel and Htness of the ma- 
chinery, and also the security of the whole against 
lu eidenl by foe, are eii eumstances connected with 
tlie application of the dredging-niachinc, w'liieli will 
always meet with the consideration of the engined*; 
wlu»> ' >egulalion of all the parts of this apparatus 
will b^' niucli gukh.d by attention to the actual 
oper.Uion. a^ more or less suitable to the pccu- 
liai sifiuitioii of' the w'orks in which it is to be 
em[)lo> ed. What wv have been able to bringunderthc 
reader’s noiic in thisarticle, we trust wull be found suf- 
ficient to give him an iilea of tlie construction of the 
ap})aratus, and the principles upon wliicli it acts. 
To those wlio may not take much mtw'rest in the de- 
tails of complicated machinery, we prcMimc it^will 
have been interesting to know how operations ot 
this kind arc piTlormed^ the ijuantity ot work that 
may be done, and the rate of its ex|)ence. (n* n ) 
•DRVANDEH (Jonas), a Swedish naturalist 
of eminent talents, and a distinguislied pupil of 
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the great Linna'us, was born in 17J.8. HJs fa- Hryander. 
then, a clergyman near Gottenburgh, died during 
the minority, if not the infancy, of his son; in con- 
sequence of which, the care of the education of the 
latter devolved on a maternal uncle. This was Dr 
Lar.s Montin, a member of the Stockholm Academy, 
knowui to the world by several bo^uical writings, 
and, amongst others, by an inaugural dissertation on 
the genus SplacJinuw, published under the presiden- 
cy of Linnaius, March 28, 1750; and reprinted 
in the Amu'tiitah^ Acatlemico!, Vol. II. 208. The 
early education of young Dryander, as far as we 
can learn, was chiefly in the University of Gotten- 
burgh ; imt he afterwards removed to Lund, where 
he took his degree of Master of Arts, or Doctor in 
Philosophy, under the prcbidcney of Lidbeck, in 
I77fl; on which occasion he published a dissertation, 

Ftuigos Regno VvgetabUi V indicans. He combated 
the ideas of certain philosophers, who, led by ana- 
logy rather than obbcrvation or judgment, were dis- 
posed to believe that Fungi might, like corals and 
corallines, be the production of animals. But though 
Mr Dryander thus Jissorted the vegetable nature of 
these bodies, ho subsequently imbibed, from his 
friend and preceptor Linna'us, an insuperable dislike 
to their use as food, nor could the most delicate 
mushrooms, of the most luxurious tabic, ever tempt 
him to overcome this prejudice. We know not at 
what period he w ent to study at Upsal, nor how long 
he remained there. lie became for some time do- 
mestic tutor to a young Swedish nobleman, after 
which he visited England, under the patronage of 
his countryman, the well-known Dr Solander, wlio 
introduced him to the acquaintance of Sir Joseph 
Banks; and on the sudden death of Soliinder 
in 1782, he succeeded to the place of that emi- 
nent man, in the confidence and friendship oi’ his 
dibtinguished patron, lie w^as, in like manner, do- 
mesticated under the roof of Sir Joseph, as liis lihra-^ 
rian, and continued in that situation as long as he 
lived. Mr Dryander also held the olfices of librarian 
to the Royal and the Linmean Societies. lie was 
one of the first founder^ of the latter in and 

took a principal interest in .all its conetrns, cbpeeial- 
ly in drawing up its laws and ivgulations, vv^lien this 
society was incorporated by royal charter in 1802. 
lie, moreover, fulfilled the duties of a very active 
vice-president, rill the time of his decetise, which 
happened towards the end of October 1810, in the 
()8d year of his age. Ilis remains were deposited in 
the vault ol St Aim’s Cliurch, Soho, the funeral be- 
ing attended by a number of his friends, principally 
inemborB of the Linmcan Society. 

The acknowdedged publications of Mr Dryander 
on the subject of botany consist of the follow ing dis- 
sertations: 1. An Account of the Genus Albin a^ in the 
Stockholm Transactions for 1781, in Swedish. 2. 06- 
scrvalions on f he Genus Begonia^ in the Transactions 
of the Limuran Societ^y Vol, 1. In this essay twen- 
ty-ono species are determined, with an indication of 
nine doubtful ones, though the genus was previously 
supposed to consist of a solitary species only. .‘f. On 
Genera and Species of Plants which occur twice or 
three time*' in Prolessor Gindin's edition of Lin-» 
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Dryanilcr. nfcus’s Sijsiema NaturrP ; Trans, of lAnn. Soc. Vol. 

1 1, These corrections unfortunatfiy extend no fur- 
ther than the class Octandyia. Their author intend- 
ed to have completed them, but other occupations 
intervened ; and the book, which was the object of 
his correction, soon fell into absolute neglect, as far 
as regards botany ; insomuch that its errors, however 
great and numerous, became harmless. 4. Lindsea^ 
a new Genus of Ferns ; Trans, of Linn. Vcl. 111. 

Til is genus is distinguislied i ron: Pieris, by the irmolu^ 
criim opening outward. 5. Botanical Description of 
the Benjamin Tree of Sumatra^ in the Phil. Trans. 
Vol. LXXVII, The tree in question, about which 
^ great mistakes had arisen, is here shown to be a spe- 
cies of Styrax. This paper has been republished and 
translated. 

The principal works, published under the super- 
intendence and correction of the subject of this me- 
morial, were, the Horius Kewensis of Mr Alton, 
printed in IT^.Qi and about half the second edition 
of the same work, interrupted by his death ; as w ell 
as Dr Roxburgh’s Plants of the Coast of Coromandel y 
a splendid and highly valuable publication, for which 
the world is indebted to the inuniiicenci* of the East 
India Company. To both these the critical learning 
and accuracy of Mr Dryander were most usefully 
applied, especially in the typographical department. 
It would be vain to seek for an error in the printing 
of any thing which had passed through his hands. 
We have only to regret, that the same critical cor- 
rectness was not extended, as a principle, to every 
Other department of the works in which he took a 
part. Mad this been the cose, the erroneous essen- 
tial character of Oldenlandia, copied in Hort. Kew. 
from Linnaeus and Willdenow, would not have been 
allowed to contradict the plate and description of 
Roxburgh, cited underneath. But, above all, va- 
rious inaccuracies and faults in nomenclature are 
propagated and confirmed by an authority which Mr 
Dryander himself never intended to give. He has 
often assured the writer of this, that, had he pub- 
lished in his own name, he would not have adopted 
such inaccuracies ; w'hich is mentioned here, to pre- 
vent the errors of others being laid to his charge. 
The popular Species Planiurum of Willdenow being 
the avowed guide, the author of that work must be 
responsible for matters, which it did not come with- 
in the scope of the author or editor of the Horius 
Kewensis to correct. Many subjects, however, are 
most skilfully elucidated in this jnihlication, as well 
as in the sequel of its second edition by Mr Brown, 
and these cannot escape the discrimination of an in- 
telligent reader. Practical botany was but a second- 
•ary or occasional pursuit of Mr Dryander, and he 
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had a diffidence of his powers, and a consequent dis- riryandc 
taste, for the technical and descriptive parts of the 
science. The descriptions he had pn part'd for Mr 
Bauer’s splendid figures of Erica- ^ published by Mr 
Aiton, were readily, and even glTicHy, thrown into 
the fire, on occasion of a difierence of opinion re- 
specting the intended title of the work. 

The study in which this most acute and correct 
man found ample scope for the exercise of his 
talents, was bibliograiihy. His Catalogus Biblio^ 

Iheccc Hisiorico' Aaturalis Josephi Hanks , is a mo- 
del for all future writers in this line; but a mo- 
d(‘l rather calculated to check than to excite imi- 
tation. A work so ingenious in design, and so 
perfect in execution, cun scarcely be produced 
in any science; so faultless a specimen of typo- 
graphy we have never elsewhere seen. The frank 
and unvainished sincerity of I\Ir Dryander’h cha- 
racter was secondary only to his universal and fiisti- 
dious exactne ss upon every subject that came under 
his notice. He could not be the silent wdtnes>j of 
the slightest injustice, misrepresentation, or miscon- 
ception. His impatience of contradiction arose 
more 1‘rom the quickness of his penetration into iht' 
confusion and inaccuracy of oidinary intellects and 
characters, than from any natural severity. All 
clearness, honesty and precision himself, he had little 
indulgence for thosewho fell short of his. standard, and 
these were the greater pan of mankind. On being 
asked what share Dr Smith had in the composition 
of the Flora Grtvea? He replied, with a vehemence 
that startled the inquirer, “ Every word !” When 
teuzed, as was too often his lot, by the questions of 
the heedless and superficial, he never neglected the 
duties of the office he had undertaken, if he could 
not alw'ays conceal his impatience under their per- 
formance. But when the humblest cultivator of real 
science applied for his assistance, all his stores were 
laid open ; the most condescending liberality graced 
his conversation ; and he was careful that what lie 
communicated should not only be heard but under- 
stood. The versatility of his genius and conversation 
was no less admirable tlian their exactness. Whether 
the subject were a question in science, or a point of 
bistory; the politics of Europe, or the tittle-taiilc 
of an obscure German court ; the literary talents and 
performances of any distinguished man, or his private 
transactions ; the intrigues for a place at court, a 
professorsliip, or a domestic establishment, lie w’as 
sure to throw some light upon it. Few men are more 
missed in the circle in. which he moved, nor can life 
place in general society be readily supplied. 

(J. J.) 
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DRY-ROT, 



Dry-Hou j\ most dcsti'uctivc, ftnd apparently infectious, dis- 
ease in timber, which, by decomposing the fibres, 
deprives it of all strength, and, in no great length of 
time, reduces it to a mass of dry dust, — a circum- 
stance from which it seems to have derived its name, 
which, perhaps, would better be expressed by that of 
,%ap-rot. 

Though this disease musfj from its nature, have 
been co-existent with timber trees, it would not seem 
to have excited much attention, and perhaps was not 
known, certainly not by its present name, beyond 
the middle of the last century ; at some period, we 
rather think, of Sir John Pringles presidency of 
the Royal Society of London. But for a long time 
after this, little notice appears to have been taken of 
it ; its ravages being, in all probability, inconsider- 
able in comparison with wiiat they have been of 
lute years. Even now the disease is, in fact, chiefly 
confined to modern built houses, and modern built 
ships, and more particularly to the ships of his Majes- 
ty s navy. The proximate cause of it has, therefore, 
rightly enough, as it would seem, been ascribed to 
the unseasonable state of the timber, when placed in 
certain situations, and under particular circumstan- 
Munrn could not fail, in the course of the late long 

, of. protracted war, to become a matter of general ob- 
servation, that a more rapid decay than usual was 
become almost universuh throughout the fleet; and 
especially among the newest and most recently re- 
paired sliips. Many anxious inquiries were in- 
stituted, and experiments made, with the view of 
ascertaining the real cause of a decay, the fur- 
ther prevention of which was so highly important 
to the national welfare and security. The alarm 
was greatly increased when, in 1810, the Queen 
Clmrlotte, a first-rate sliip of war, shortly after 
launched at De])t|brd, was discovered, after a close 
examination, to have all her upper-works infect- 
ed with the ihy-rol ; or, in other words, the ends 
of most of the beams, carling.s, and ledges, the 
joinings of the phinks, itc. were observed to be cover- 
ed with a mouldy, fibrous, and reticulated crust, 
and the parts of the timber so covered to be perfect- 
ly rotten. All the newspapers and journals of the 
day were filled with this alarming fact, and, in con- 
'^cquence thereof, a multitude of dry rot doctors prof- 
fered their assistance ; one having a nostrum for era- 
dicating the disease where it had made its appear- 
ance, and another for preventing its farther approach. 
Some of these specifics were expensive and inconve- 
nient, many of them impracticable of application, and 
most oftliem futile and objectionable in one way or 
another. These doctors, in fact, like the physicians 
for the human body, when the seat of the disease is 
unknown, were labouring altogether in the dark, 
Iiqving no other guide to direct them than their own 
whims and fancies, each being ignorant of the effect 
of the respective experiments which they wished to 
try bn tJiis diseased machine. 
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Since the period in question a number of treatiscf. ^ry-Rot. 
have been written on the subject for the prevention 
and cure of the dry-rot in ships and houses; some 
wild and visionary enough, and others exhibiting the 
proofs of plain practical good sense, deduced from 
long observation, or the result of judicious experi-' 
rnent. Of the latter description may safely be men- 
tioned A-Trealisc on the Dry-Rot in Timber^ written 
in 1815, by the late Mr Thorngs Wade, who died 
previous to its publication, and while employed in 
making experiments in the dock-yards ; and also an- 
other On the Prevention of Timber fiom Premaiurr 
Decay^ by Mr Chapman, 1817. A Treatise on the 
Dry-Rot, by Mr Bowden of the Navy Office, is, in 
many respects, deserving of notice, in as far as the 
facts and his observations on the management of 
timber are carried ; but he unluckily sets out with 
a fanciful theory (which, however, is not his own), 
concerning the generation of fungi, and their 
connection with the dry-rot, to which, like most 
theorists, he endeavours to make all his facts sub- 
servient. In Mr McWilliams Esmy on the Ori* 
gin and Operation of the Dry-Rot, published in 1818, 
we find stuffed into a large quarto, almost every 
theory and every fact gatiicred from preceding 
writers, from Aristotle down to Mr Ralph Dodd, 
civil engineer, who has also published his Practical 
Ob^ervaiiom on the Dry-Rot in Timber ; which work 
appears to be Jitrle more than an advertisement of A 
Dry-rot Preventative, a nostrum w’hich, it would seem, 
is too valuable to be disclosed, without calling in the 
doctor that he may get his fee. We have also in 
print the opinions and the specifics of Mr Gregory, 

Mr Ogg, and many others of minor note, all of wlmm 
profess to explain the cause, to secure the preven- 
tion, and to efl'ect the cure of the Dry-rot, 

I'hese authors are at variance among themselves, Prorem sf 
whether the common rot in timber, and the dry-rot, 
be not one and the same disease. A little reflection, 
liowevcr, will, we conceive, lead us to consider them 
as essentially different, both in the symptoms, the 
progress, and the causes, though the ^ect of de- 
stroying the fibre of the wood is pretty nearly the 
same. If a post of wood, for instance, be driven in- 
to the ground, seasoned or unseasoned, it will sp^di- 
ly begin to decay just at the surface of the ground, 
or as it were between the earth and the air ; if driven 
into the earth through water, as in a pond, the de- 
cay will commence at the surface of the water, or, as 
it is technicidly expressed, between wind and water, 
while all above water, and all that is constantly im- 
meiged in the water, as well as the part in the earth, 
will remain sound. Thus, also, a beam of wood let i 
into a damp wall, will begin to rot just where it en- 
ters the wall, so will wooden bannisters when they 
are let through the top and foot rails. In these and 
similar cases, the rot begins externally, and its pro- 
gress is inwards, and is more or less accelerated by 
the alternate action of wind, heat, and moisture, b©- * 
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Dry-Hot ing greatest when the alternatives of exposure to wet . 
and drought are most frequent, and least when con- 
stantly immersed in water, or constantly preserved 
in a dry atmosphere. Such we conceive to be the 
usual process of the common rot in wood, and it is 
evidently occasioned by alternate exposure to the 
vicissitudes oi' the weather—to moisture and dry- 
ness — to heat and cold. 

ProrcBa of If the pame post be well charred or covered over 

flic Dry-Hot. wiLh a tliick coating of paint, or varnish, or tar, no 
such effect will be produced externally^ the coating 
being sufficient to protect it against the action of the 
weather; but if it should happen to be a green or 
unseasoned piece of wotkl so tarred or painted, in no 
great length of time the wood will be found to have 
begun to decay internally ^ while the outer surface 
appears uninjured, but at length it will also yield to 
the disease. If this piece of wood had been placed 
in a warm cellar or close room where there is little 
nr no circulation of air, and more particularly if the 
room or cellar were damp, there would be perceived, 
ill no great length of time, a fine mouldy coating 
spread over its surface, of a brownish yellow or dirty 
white, and shortly afterwards it would be found, on 
examination, to resemble in its form and structure 
some of the beautiful ramified algee or sea-wceds ; 
which, in process of time, would become more com- 
pact, the interstices being so completely filled up as 
to give to the whole mass the appearance and con- 
abtence of leather. ‘‘At firrft,’* says one writer, 
“ its appearance is that of fine fibres running on the 
surface in endless ramifications, resembling the ner- 
vous fibres of leaves ; presently the interstices are 
filled up with a spongy or leuthcr-like substmice, 
assuming the character of that order of crypto- 
gamous plants, distinguished by the name ofyi/w- 
gns:^ 

Dy Mr Wade the general symptoms of dry-rot wo 
thus described : The wood at first swells ; alter 
some time it changes its colour; then emits gases 
which have a mouldy or musty smell. In the more 
advanced stages of it, the mass arises, and cracks in 
transverse directions. Lastly, it becomes pulveru- 
lent, and forms vegetable earth; and generally in 
tfome of these stages of decay, the different species 
of fungus are found to vegetate on the mass.'’ ( Tmt’ 
the on the Dry-Rot in Timber, By Thomas W’ade.) 

These appearances do not invariably take place, 
the surface of the diseased timber sometimes remain- 
ing unchanged, while the process of rotting is going 
on within ; but they are pretty constant. But liow- 
ever sound the surface may be. it will appear, on ex- 
amining the pfece of wood, placed in a situation simi- 
lar to those above mentioned, that the whole of the 
interior fibres arc decomposed, and become a mass 
of dust inclosed witliin a thin external shell. No 
charring of the surface, no paint, tar, or varnish," 
will prevent this process from taking vlace, when 
the seeds of the dry-rot exist, and are placed in a 
sitimtion fitvourabie for tlieir growth, though the}' 
may prevent the external character of mouldiness 
from taking place on the surface. 

(Wacter- The symptomatic difference, then, between the 

istii flifi'er- common rot and the dry-rot, may perhaps be thus 

fwrt defined. Common rot is a disease hi timber, occa- 
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sioned by the alternations of tlie weather acting on^its Dry-Rot. 
surface, and destroying its fibres externally inwards. 

Dry-rot is a disease in timber, occasioned by being 
shut up in warm, close, and moist situations, the elfcet 
of which is to destroy its fibres by a process acting 
internally outwards. 

Without stopping to inquire in what manner, and rjiiiRcsof 
by what agency, chemical or mechanical, or 

common rot acts on the external fibres of the 
wood, the effect of alternate exposure to the weather 
is too well known to require any further proof, as to 
its being the immediate cause. The immediate 
cause of the dry-rot is e(|uall} obvious ; but, tlic pre- 
disposing sUiti' of the timber to contract the disease 
is not quite so clear a problem. Accordingly, theo- 
ries without end have been hatched, to explain the 
phenomenon. A writer in a public journal, wlio has 
slightly touched on the subject, thus explains it. 

“ It is well known/' he observes, that if a piceiof 
green wood be laid across a fire, the air within, ex- 
panded by the heat, will drive out at each extremity 
a viscous fluid, possessing tlic property ofdispoMng 
itself on the surface in reticulated lilmnents. 'riic 
same appearance of nervous foliulion is not uncom- 
mon in the intermi'diatc spaces of the concentric 
layers of the alburnum of wood; and the eoic <>r 
heart of trees, and particularly of the pitch pm.c, af- 
ter its passage in the heated hold of a shij), is olien 
enveloped with a membranous corticle, like that 
which lies immediately beneath the bark. All these 
appearances are certain indications ot the dry-rot; 
and they point out, with sufficient elell^ne^s, that the 
sap or principle of vegetation, brought into activity, 
is the cauhe of the disease r the effect, though infi- 
nitely more rapid, is the same as' that of the com- 
mon rot. It is still a problem in what manner this 
sap circulates ; but there is no doubt that the tubes 
and colls of tlie alburnum, or snp-wood, are filled 
with it in the spring of the year, and tluit they are 
<*mpty in the winter; — that it is organi/td matter, 
developing itsell by heat in all the xarioiis lornis of 
new bark, leaves, and branches. The stem of a tree 
cut down will, on the return of summer, make sin 
effort to push out leaves; a more feeble effort of this 
organized sap ends in the production fungus only.' 

— { Quarterly Review. No. 15 .) 

ll is now, wc apprehend, pretty well decided, that 
like other vegetables, the fungi or mushroom iribo are 
propagated by seed, so minute and numerous as to 
float about iniisibly in the air, and to be carried into 
all manner of situations. The fine impalpable powder 
that issues from the common pufi-ball, like a column 
of smoke, will give some idea of the almost incon- 
ceivable myriads of minute seeds which it incloses. 

Of these seeds, though my riads perish, yet others, 
by a concurrence of accidents, being thrown into 
proper situations, favourable for their grow^th, 
reproduce the species. It cannot be supposid 
that the fibres found in the dung of animals, and 
particularly of the horse, known by the name of 
mushroom spawn, and from which our gardeners 
construct their mushroom beds, are generated 
spontaneously in the belly of the animal, but that 
the seeds being devoured with his food, have found 
tliat degree of warmth, moisture, and soil, lavour- 
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Dry-Rot. to the devclopcnoent of tlic future plant; and 

this plant which the fibres exhibit, by care and cul- 
tivation increases and grows to the perfect state of 
all plants, and throws out above tiie surface the 
^ parts of iVuctiheation which we call the tnushroom. 

^ if it be arked why the dung of a cow, which feeds 
on the same food with a horse, does not produce the 
spawn of musiirooms, the only answer to be given is, 
that it is not a proper nidus for the gcrmimition of 
the seed. 

In the same manner may the ))erfect plant be pro- 
duced from the seed, carried up into the longitudinal 
tubes of a growing tree, by the rising of the sap ; 
though it would seem that the process of vegetation 
in the puiasitc thus lodged, will not commence so 
long as tile vital principle of the sap in the tree re- 
mains in activity. Indeed, it is pretty evident, from 
numerous observations, that the process offtM'men- 
tation is necessary to the growth of ail fungi ; and 
lliib may explain why in the diseased and decayed 
parts oi' u tree only are fungi found to grow, while 
It IS in a living state. 

The sa[), therefore, may be the cause of the f/ry- 
rolf in so far as it is favourubie to the growth of 
/io/g/, ;*s It would seem to be when in a stale of fer- 
mentation, though it never can by any process be 
convertible into this order of cryptogumous plants. 
Ikit the a])pearance of fungi, though a frequent, is 
by no means a constant symptom of dry-rot ; and, 
therefore, Mr Bowden’s definition of dry-rot, with 
his whole doctrine, must fall to the ground. I'he 
Ttalurc of rot is a vq^ftable substance^'' and this 
substance, be tells us, is fungus. Though not very 
happily expressed, his meaning is intelligible enough 
from what follows. This secretion of nature (the 
juice of a tree) which was destined to appear in the 
form of leaves, branches, &c. being diverted from its 
original intention, assumes a new form from its own 
native energies. Vegetation commences in the va- 
rious tubes of the wood, under the form of those fine 
fibrous shoots, which have been already described 
(as nuishroom spawn). It continues to increase in 
every direction, until, by an extraordinary nianifes- 
tation, it happily averts the otherwise unforeseen 
hut certain destruction of the vessel. It may confi- 
dently be asserted, therefore, that this is the prima- 
ry, chief, and predisposing cause of dry-rol ; and 
this opinion may be further confirmed by an inquiry 
iiilo the nature of the juices and fungi, and the man- 
ner in which the timber is affected.” {A Trcalhe 
on Dfy-Rotj by A. Bowden.) 

Mr Bowden having totally mistalvon the nature of 
fungus, by adopting the erroneous principle of the 
wTitci* in the Quarterly Heview, labours hard to prove, 
and with considerable ingenuity, that dry-rot is 
caused by a vegetative substance, and that it is one of 
the species of^ungi and this doctrine lie illustrates 
in the case of spent barb from the tan -pits, of which 
he says, ** when taken out and exposed to the .heat 
of summer^ the juices appear desirous of obeying the 
laws of nature ; and being no longer capable of ad- 
ding to the bulk of a tree, is satisfied with wearing 
the humble garb of a mushroom — nay, so ena- 
moured is he with the similarity of oak bark, and fun- 
gus, and tannin, that an examination of the fun- 


gous coat taken from the end of a timber, would 
afford a strong presumption, from its exact resem- 
blance to leather, that it owes its existence to no 
other cause than that which communicates such 
peculiar qualities f'^into such absurdities will crude 
theories sometimes drive their authors. 

Mr Wade has sounder notions on the nature of 
fungi : he knew they possessed the principle of re- 
production, and that their seeds, under favourable 
circumstanoes, will vegetate ; and that the proper 
nidus for the inception of certain species of fungus 
appears to be wood in a state of progressive^ decom- 
position, or the remains of wood entirely dceontipos- 
ed; that, however, the effect produced by tbese 
plants and decaying timber is reciprocal ; tiie latter 
furnishing food for the former, while the decompo- 
sitioh of the wood is accelerated by the growth of 
the fungus, the gaseous and soluble products being 
taken up by the plants, as quickly as these principles 
are disengaged. The whole tribe of parasitic fungi 
may, in fact, be considered as the wolves and tigers 
of the vegetable world, destroying ultimately every 
plant they fix upon, and most rapidly where the 
principle of vegetation has ceased to act, and the 
putrefactive fermentation of the juices has in conse- 
quence commenced. 

The real efficient cause then of the dry-rot, is that 
of the juices of the timber being brought into a state 
of putrefaction, occasioned generally by exposure to a 
moderate degree of lieat and moisture in a stagnant at- 
mosplieie. To favour this procc\ss,'’ says Mr Wade, 
as much as possible, the air and water should not be 
renewed, as they undergo a decomposition, which takes 
place very slowly.” From the structure of timber be- 
ing composed longitudinally of an assemblage of pipes 
or tubes, it is only necessary that one end of a log of 
wood should be placed in a damp or wet situation, to 
occasion the moisture to be conveyed to the opposite 
end by capillary attraction ; and hence arises the 
infectious nature of the disease, which will always 
spread wherever the moisture finds its way ; and even 
wliere tlicre is no moisture, it will be created by the 
filaments of tlic fungi working their way through the 
tubes of the dry wood, and carrying it with them. 
Hence, also, the rapid decay in ships of war, from 
the great internal heat occasioned by tlie number of 
men, the moisture, and the close air. Hence, also, 
in houses, the dry-rot always first appears in the 
lower apartments, where the floors, partitions, skirt- 
ing-boards, &c. are supplied with moisture from the 
wet walls on the ground. In the London houses, 
there is generally a room on the basement story, 
called the housekeeper s room, which is boarded, and 
carefully covered over with an oiled floor-clotfi. In 
such a room the dry-rot is sure to make its appear- 
ance. The wood absorbs the aqueous vapour, which 
"the oil-cloth will not allow' to escape ; and being as- 
sisted by the heat of the air in such apartments, the 
decay goes on most rapidly; and, as Mr Wade ob- 
serves, if the seed of fungus be present, the plant 
is developed in all the superfluity of vigour exhibited 
in a hot-house, where the same means are resorted 
to, namely, an atmosphere scientifically and artifi- 
cially healed, and highly charged with aqueous va- 
pour.” Timber may, in fact, have the seeds of dry> 
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l>ry-Rot. rot Tvitliin it, and yet by proper treatment be kept 
sound for a i^reat length of time. Thug ships, laden 
witii particular cargoes, afford remarkable instances 
of the effects of such cargoes on their duration. The 
warm moisture, created by a cargo of hemp, is com* 
municated to the timber, and promotes a rapid pu- 
trefaction. Mr Chapman says, that the ship Bro- 
thers, built at Whitby of green timber, proceeded 
to Petersburgh for a cargo of hemp. The next year 
it was found on examination that her timbers were 
rotten, and all the planking, excepting a thin exter- 
nal skin. A lading of cotton is always injurious to 
the ship, and even teak is affected by a cargo of pep- 
per. The timber which is brought from America in 
the heated hold of a ship, is invariably covered over, 
on being landed, with a complete coating of fungus : 
it was the too general use of this timber in his 'Ma- 

a 's ships that at one time increased the disease to 
an alarming degree. Those ships, on the con* 
trary, which are employed constantly in the coal and 
lime trade, arc very durable, and have been known 
to last for a century. These effects are obviously to 
be a8cril)cd to the exclusion of air in the one case 
from, and the free admission of it in the other to, the 
interior surface of the ship, assisted, in the latter 
, instance, by the absorption of moisture, by tlic coals 
and lime, l^om the timbers and planking. 

Trevention jf arrived at the right conclusion as to the 

ot Dry-Rot, Qf dry-rot in timber, we can be at no loss witli 
r^ard to the mode of treatment for the prevention 
ot the disease. The experiments for this purpose 
have been very numerous, but may be classed under 
three general heads : — desiccation or seasoning ; im- 
loersion in earth, sand, or water; and impregnation 
with some foreign matter, which will resist putrefac* 
tion. 

by Uesiccji- The most simple and common mode of preventing 
^ decomposition of vegetable matter, is by de- 
priving it of moisture. Various schemes have been 
put in practice for drying the juices in large logs of 
timber. Time alone will do it when the woo4 19 
placed in favourable situations, that is to say, in a 
dry atmosphere, and constantly exposed to a free 
circulation of air ; but time will also produce the rot 
in timber when piled up in stacks in the open air, 
imbibing moisture from the earth, and exposed to tiie 
vicissitudes of the seasons, and the alternatives of 
weather ; scorched at one time by the heat of the sun, 
at another, drenched with rain, and rent and split in 
every possible way by the freezing of the water, 
which has insinuated itself into the pores and crevices 
oftheirood. It was formerly, and, indeed, till very 
lately, the practice to let ships of war remain on the 
stocks in frame for two, three, or four years to season, 
as it was called, but there never was so mistaken a 
notion. When a sliip,*’ says Mr Wade, “ is built, 
exposed to the weather, the lower part forms a grand 
reservoir for all the rain that blls, and atAthe timbers 
in that part are placed as close together as possible, 
the wet escapes very slowly. Those timbers are al- 
ways soaked whh moisture, and to some distance 
from the keel, exhibit a green appearance; their 
^recn matter, when viewed through a microscope, 
u; found to be a beautiful and completely formed 
moss, which vegetates at the expf^nce of the timber. 


If to season timber be only to dry it, the sooner it is Dry-R4»B. 
dried the better; and when completely dry, it can- 
not t(K) soon be employed in ship-building, when it 
should be kept dry. Jt cannot answer any end to 
have seven years wear out of a ship on the stocks.'* 

At length our siiip-wrights are convinced of this truth, 
and every ship of war now building in the dock-yards 
has excellent roofs placed over them, with the sides 
open to admit a free current of air, butto exclude all 
moisture, as well as the rays of the sun (See Dock- 
Yards) ; a practice which we have tardily adopted 
from the Sw^es and the Venetians. A new system 
seems also to have been adopted on the piling tlie 
timber stacks. Instead of their being placed on old, 
useless, and often rotten logs of timber resting on 
the ground, they are now insulated from the earth 
on stone or iron pillars ; and in the place of their 
surfaces coming in contact with each other, pieces 
of wood are placed between them so as to admit of 
a circulation of air. Nothing further appears to be 
wanting, but to protect the tops and the ends of the 
stocks or piles from the effects of the weather. 

Of the various modes of artificial and rapid desic- 
cation, that -of charring is pcrliaps the best ; but it 
is liable to two objections ; the first is, that if the 
surface be completely charred, it diminishes very 
much the strength of the timber ; and, secondly, it 
the more readily attracts moisture. The juices of 
timber may be drawn off or hardened by kiln-drying ; 
but this also dtsturbs the arrangement of the fibres, 
and deprives the wood of a great part of its strength. 

The experiments made by Mr Lukin for the ra- Mr J-ukinV 
pid seasoning of green oak timber, promised at one 
time much success, but ended in disappointment. 

He conceived, that, if tlie acid and the watery par- 
tides were driven out of a piece of oak timber by 
some process which should prevent the suiface from 
splitting, the fibres would be brought closer into con- 
tact, and while the log lost in weight, it would gain in 
strength. With tin's view', he buried a piece of wood 
in pulverized charcoal in a heated oven. The log 
wore a promising appearance ; the surface w hr close 
and compact ; it had lost in its weight and dimen- 
sions ; but when divided with the saw, the fibres 
were discovered to have started from each other, ex- 
hibiting a piocu of fine net-work, resembling the in- 
ner bark of a tree. 

His next contrivance was to supply the place of 
the fluids driven out by heat, with some otlier sub- 
stance of ail oily or resinous nature, which, while it 
destroyed the principle of vegetation, should pre- 
serve the timber in a compact state. For this pur- 
pose, he erected a large kiln in Woolwich Dock-yard, 
capable of containing from two to three hundred 
loads of timber. At each end, on the outside, was 
a retort in which the saw-dust of the pitch-pine was 
submitted to distillation. From the heads of these 
retorts were iron pipes, perforated with holes like a 
cylinder, continued along the upper part of the kiln 
the whole length in the inside. By this arrange- 
ment it was expected that while the heat of the kiln 
drove off the aqueous matter of the timl^r, the pro- 
duct of the saw-dust, which resembled weak oil, oi' 
rather spirit of turpentine, would drop through the 
boles in the tubes upon the logs and supply its place. 
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But before the process of transfusion was judged to 
be complete, an explosion took place, which proved 
fatal to six of the workmen, and wounded fourteen, 
two of whom shortly afterwards died. The explo- 
sion was like the shock of an earthquake ; it demo* 
lished the wall of the dock-yard, part oi which was 
thrown to the distance of 250 feet ; an iron door, 
weighing 280 pounds, was driven to the distance of 
2.‘i0 feet, and other parts of the building were borne 
in the air upwards of 300 feet. The experiment was 
not repeati'd. 

The bad effects of applying artificial heat to the 
seasoning of green timber were strongly exempli- 
fied by a practice introduced very generally into our 
ships of war, which had exhibited indications of the 
dry-rot, particularly in the Queen Charlotte. En- 
ormous fires were made in stoves placed in various 
parts of the ship, and the heat led in tubes to the 
cavities between the timbers, &c. The consequence 
ol* which was, as might be expected, an in- 
crease of the mischief they were intended to pre- 
vent. Every part of the ship was converted into a 
hot -house, and every part where the seeds of fungi 
Iiad been deposited, began to throw out a luxuriant 
troji of mushrooms ; and where these did not appear, 
llie juices of the wood were thrown into a state of 
fermeiitatioii, and, in the course of a twelvemonth, 
a great part of her upperworks became a mass of 
rottenness. After staving the powder magazines of 
some of (lie ships, there appeared under their floors, 
which are contiguous to much moisture, numbers of 
large excrescences of a leathery consistence, of the 
size and shape of a quart glass decanter; and in all 
such parts where two surfaces of the wood were im- 
perfectly brought in contact, were whole masses of 
fungi. 

Another mode, of very ancient standing, was prac- 
tised for getting rid of the juices of timber. This 
was supposed to be effected by felling the tree in 
the winter season, when the sap had descended and 
the vessels were empty. But by this practice, the 
bark of the oak, so valuable in the process of tan- 
ning, was lost, as it will strip only from the wood in 
the spring of the year, when the sap is said to be 
rising. Tlie supposed superior quality of the wood 
when winter-felled, and the general practice of fell- 
ing oak timber at that season, may be inferred from 
a statute of James I, whereby it is enacted, that no 
person or persona shall fell, or cause to be felled, any 
oaken frees meet to be barked, when bark is worth 
2s. a cart-load (timber for the needful building and 
reparation of houses, ships, or mills, only excepted), 
but between the first day of April and last day of 
June, not even for the King's use, out of barking 
time, except for building or repairing his Majesty's , 
houses or ships. 

The old Soveretgn of the Seat is the standing ex- 
ample generally quoted to prove the beneficial effects 
of winter-felled timber. We are informed by one 
writer that, when taken in pieces, after forty-seven 
3 ' ears' service, the old timber was still so hard, that 
it was no easy matter to drive a nail into it, and all 
future writers have taken it for granted, lliat this 
w:js owing to. its being winter-fclJcd. Mr Pett, 
however, who built her. takes no notice of any such 


circumstance. He merely says he was commanded Dry-Rot. 
by the King, on the Uth May H)3.5, to hasten into 
the north to procure the frame-timbers, plank, and 
trenails, for the great new ship at Woolwich. But 
he left his son beiiind to ship the moulds, provisions, 
antktvorkmen in a hired ship, to transport them to 
Newcastle : that the frame, as it was got ready, was 
sent in Colliers from Newcastle and Sunderland; and 
that, on the 2Ut December, in the same year, the 
keel was laid in the dock ; and in less than two yean 
after this she /was launched. Now, as it was tht 
middle of May before Mr Pelt received his Majes- 
ty's commands to procure timber for this ship, and as 
she was on the stocks the same year, it is not very 
probable that the timber procured and sent in Col- 
liers from Newcastle to Woolwich was felled in the 
winter ; much less could it have been stripped of 
its bark in the spring, and felled the second succeed- 
ing autumn,” as Mr Wade has it. 

Neither is there the least proof of the old Royal 
William^ recently broken up, wlicn a century old^ 
being built of winter-felled timber. The fact is, that 
she was rebuilt half a dozen times, and the only old 
and original timber remaining in her was in the 
lowest part of her hull, always immersed in the salt 
water externally, and washed with the bilge-water 
internally ; and the wood from this part of her, 
when broken up, was perfectly sound, but quite 
black, having the appearance of being charred. 

As far as experiments have been made of late 
years, there is no reason to conclude that timber 
felled in the winter, is at all more durable than that 
which is felled at the usual time. In the year 179S, 
the Hawke, sloop-of-war, was ordered to be built, 
one side being of timber that had been barked in the 
spring and felled in the winter, and the other side 
with timber felled at the usual time. In 1803, she 
was reported to be in so bad a state of rottenness, 
that she was ordered to be taken in pieces, when no 
difference whatever could be discovered in the state 
of the timbers of the two sides. It is said, however, 
in Derrak’s Memoirs of the Navy, “ that the timber 
had been stripped in the spring of 1787, and not 
felled until the autumn 1790,” and this is given as 
an explanation of the failure. Why tlie bi^rking in 
the spring should add to the durability of timber, is 
not easily conceived, if the object be to fell the 
timber when all the sap -vessels are empty, as if the 
sap descends at all (wliich is doubtful), it might be 
expected to descend more freely when the bark is 
on than off the tree. Tlie experiments which, we 
understand, are now making by the Commissioners 
of his Majesty’s woods and forests, will, it is to be 
hoped, throw more light on a subject so vitally im- 
portant to the British navy. In France, so long 
ago as l6b9, a royal ordinance limited the felling of 
timber from the lat October to the 15th April ; and 
the conservators of the forests directed that the 
trees should be felled when the wind was at north,” 
and ” in the wane of the moon and vre find an in- 
struction of Bonaparte, that as ships built of tim- 
ber felled at the moment of vegetation must be lia- 
ble to rapid decay, and require immediate repairs 
from the efi’ect of the fermentation of the sap, in 
those pieces which had not been felled' at the prope^\ 
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season;*' the agents of the forcBts should abridge 
the time for felling naval timber, which should 
lake place “ in the decrease of the moon, from the 
1st November to the 15th March.” 

The facts arc so numerenu and so strong in favour 
of the durability of timber, when steeped in 
or buried in eatth or sand, that no doubt whatever 
cah be entertained of the efficacy of such a practice. 
At Brest all the timber used in ship-building is de- 
posited ill the narrow creek of the li arbour which 
runs through the middle of the dock-yard, and it 
is said that the Brest built ships never had the 
dry-rot. 'Fhe same practice prevailed at Cadiz 
and Cftrthagena. Indeed, there is reason to think 
that steejiing in fresh-watCT is a preventive of 
dry-rot, probably by dissolving the juices of the 
timber, it was un ancient practice, and we be- 
lieve is still followed in some parts of England, to 
place the timber intended for thrashing floors in the 
midst of* a stream of water to harden it, and all the 
oak planks intended for the wainscotting of the old 
mansions wei*e previously steeped in running water. 

“ I know it,** says Mr Chopnmn, “ to be the opinion 
of some well informed men, whose sentiments are 
highly deserving of notice, that the sap of trees does 
not descend, but, like the arterial blood, is prevent- 
ed by valves from returning ; as a proof of which, it 
tft asserted, that fresh cut timber, if laid in a running 
stream, with the but end towards the current, will 
have the water p.crcollating through it, and carrying 
off tlie mucilaginous matter, but not otherwise.** 
There can be no doubt,** he adds, that the effect 
will be produced sooner in this direction than the 
other, and it should therefore be attended to.** The 
reason is obvious ; the extractive matter which is 
the chief, though not the only, cause of putrefaction, 
is dissolv^ and driven off. The usual mode of pre- 
serving timber for masts, is to keep it immersed in 
water m what are called mast-locks. The mast of 
the Kangaroo, stoop of war, was dug out of the 
mud at the bottom of the mast pond, at Deptford 
dock-yard, where it had been fifty years, and was 
one of the most serviceable masts in thu navy. Bury- 
ing timber in sand is an usual process for preserving 
it in warm climates* Yet, with all these facts and 
long experience, it was but the other day, that the 
steeping of timber in salt water was practised in the 
King*B dock yards, and this origiaated in an accident. 
The Resiiitancc frigate went ilown in Malta harbemr. 
But as she had been reported in such a state oF dry- 
rot, or^ather the surface of her timbers so covered 
with fungus ns to render it expedient to send her 
home, she was suffered to continue under water for 
many months. On her arrival in England it was 
observed that ditl appearance of fungus liad vnnished, 
and she remains a sound ship to this day. Yet even 
this fact does not seem to have attracted much at- 
tention. But when the dock-yard was rctr^ved from 
the noi'thcrii to the southern side of MiHbrd-haven, a 
few loads of timber that was covered with fungus were 
suffered to remain in the water for several months ; 
and it was observed, that, after being taken out and 
stacked in the new yard^ the timber did oot exhibit 
>hose appearances of dry-rot which the same timber 
did most abundantly wltich had not been immersed 


in thp floh-water. This fact being reported to the 
Navy Board, it was proposed to sink one of two ^ 
sister ships, the Merseij and the Eden, both alike 
infected with the dry-rot, in Plymouth S^und. 'J'he 
Eden was the ship selected for this purpose, ftjhc 
remained under water forabout eighteen months, and, 
on being raised, every trace of fungus had tutaJiy dis- 
appeared, whilf; the Mersey was almost wholly cover- 
ed with it. Alter remaining a year at home perlcct- 
ly sound, she was sent out to tlie East Indies, where 
she now is. 

It is said, and there seems to be no reason for 
doubting the fact, that the planks of ships near the 
bows, which are obliged to be boiled in water or 
steam, in order to bend them, are never infected 
with the dry-rot ; if the water in which they arc 
boiled be strongly impregnated with suit, the effects 
would probably be more durable and decisive. 

In a lecture read by Mr Ogg, a salt refiner, to the 
l^ymoutli Institution, on the Prevention and Cure 
of Dry-rot in Ships of War, common salt i.s stronglv 
recommended foi its cheapness, ils wbolesomcnesR, 
and its easy application ; but he proposes a saturated 
solution of salt, in whicli he would steep not only 
single logs or planks, but the whole frame of a ship, 
or even the ship itself. “ Let every ship in the 
navy,’* says the salt refiner, “ beirnmeiscd u sufficient 
time in this fluid, and let every new ship he pn par- 
ed in the same way, and dry-rot would be heaid of 
no more. P»ut how is this to he accomplished ? I 
amwer, provide a dock or docks sufiicicntly capa- 
cious to receive five, ten, or twenty ships, and the 
work is done.** As common sea-water will answer 
the purpose equally well, the apparatus of extensive 
docks and water saturated with salt are wholly un- 
necessary. But Mr Ogg, like Mr jfowden, appears 
to mistake the real cause of* dry-rot. “ 1 affirm,” says 
he, that dry-rot is occasioned by the vegetative 
principle ; brine wdll destroy this principle ; then 
sink the ship in brine.*' The experiments in the case 
of the Reaintinicr and the Eden show that brine is 
not necessary. 

*J'he Dutch having observed that their bussc.s in 
which the herrings were caught and stowed away in 
pickle, lasted longer than any other cruft, ado])ted 
the practice of filling up the vacancies between the 
timbers and planks of ships with salt, and of boring 
holes in the Inrgc timbers, and cramming them full 
of salt. The Americans also found, that the ships 
employed in carrying out suit for their fisheries and 
domestic purposes were the most durable ; and both 
they and the Dutch arc glad to get a cargo of salt 
into a new ship, as the sprest means of preserving 
her. The carpenter of the Frnnktin, an American 
74 gun ship, when at Spithead, told sortie of her vi- 
sitors, that at the junction of the beams, and at the 
butt ends of the timbers, pieces ^re cut out, and 
the hollow part filled widi salt, and covered over 
with felt, for the purpose of preserving those parts 
where two surfticcs are imperfectly brought together, 
from the dry-rot, where it iil always most prevalent. 

Tiiere are, however, very serious Directions to tha 
immersion of ships in a strong solution of salt, and 
the jiraclicc of inserting salt in the. vacant space 
between the timbers, which may not, peihaps, apply 
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Dry-Rot with equal force to their immersion in sen-water. 
It is observed by a writer in tlie Qjuarlerly Review 
for October 1S14-, that ‘'the attracuon for mois- 
ture which salts and acids possess, would keep the 
whole interior of the ship drippinj^ wet; which 
would not only destroy the ship with the wet rot, 
but the ship’s company also, wliose health, experi- 
ence has proved, is best preserved by keeping the 
slop as dry as possible ; and tlius, the remedy would 
bo w'orho than the disease.” 'fhese had effects have 
unqufslionably been exj)erienced ; the muriate of 
magnesia, which exists m sea water, being one oi' 
the most deliquescent salts; but whether the ab- 
straction of uioisrure irorn the atmosphere be of long 
duration, is a lait which remains to be proved. In 
corrohoration of the injurious effects above describ- 
ed, Mr Sirunge, in his Evidences ^ observes, “ that 
the practice at Venice, of the fresh cut timber being 
thrown into salt water prevents its ever becoming 
dry in the ships, and that the salt water rusted and 
corroded the iron bolts.” Mr Chapman also ob- 
serves, that “ tin* Florida, a iiO gun ship, taken 
from the Americans, and subsequently conirnishioned 
in the British service, had been salt-Boasoned , and 
the result was, that in damp weather every thing be- 
came moist, the iron woik \\as rusted, and the 
health of tU'e crew was impaired: in tine,” he adds, 
“ ves.^els so circumstanced are perfect hygrometers ; 
being as sensible to changes of the moisture in the 
atmesplii ie as lumps of rock salt, or slips of fuel, or 
the plaster of inside walls, where sea-sand has been 
used.” 

Mr Chapman, however, is of opinion« that vessels 
impregnated with bay-salt, or the large grained salt 
of Liminglon or of Liverpool (being pure muriate 
of soda, without admixture wdth the bitter deliques- 
cent salts), will possess decided advantages, as would 
also vessels laden witii saltpetre, if it ha> been dis- 
persed among ilieir timbers ; and Mr Ogg sees no 
didiculty in refining salt so as to deprive it of its de- 
liquescent (juality. Hut if a very weak solution of 
salt, or even frcfth water, shall be found to answer 


the purpovsc, the objection against immersing timber 
in soa-w'ater seems to be got rid of. That it wiM 
immediately destroy all vegetable life in the delicate 
fibres of the fungus, and al^o prevent its future 
growth, is quite Clear ; and if it bhall be found to 
prevent also the putrefactive process, it may be con 
sidered as the most advisable way to prepare tim- 
iKjr for aH purposes of house carpentry and slnp- 
buiiding. 

imprcpii.i- A great variety of substances besides common 
salt, indt‘od, almost any salt or acid, will destroy and 

ForiTm prevent the growth of f ungus. Sir Humphrey Davy 

Siihhiiinas. recommends a weak solution of the corrosive sub*- 
liiiiate as the most efficient. A solution of sulphat 
of iron or cop^ieras is much used in Sweden for har- 
dening and preserving wood for wheel carriages, &c. 
It is first boiled in this solution for three or four 


hours, and then kept in a warm place to dry, by 
which process it is said 1*0 become so hard and com- 
^lact, that moiature cannot penetrate it. “ The 
wooden vessels,” says Mr Chapman, in wiiich the 
Eidpho-ferruginous sulotion is finally placed for the 
copperas to crystallize; become exceedingly hard, 


and not subject to decay.” A solution of alum h.'is r)ry-Rot. 
been recommended, but Mr Chapman seems to 
tliink, tiiat its earthy basis would become a nidus of 
putrefaction. The wood, liowever, which is used 
about alum works, becomes hard ami durable, and 
resists fire in an extraordinary manner. All tim- 
ber, in fact, when completely saturated with sa- 
line matter, is more or less indestructibie, aad 
absolutely incombustible. A solution of arsenic has 
not been found to prevent the dry-rot. With 
regard to tha^impregnation of oils, there are va- 
rious opinions, some tliinking them beiuficial. and 
others injurious to the durability of timbei. It is 
known, however, Uiut ships in the Greenland trade 
have tlieir timbers and planks preserved, as high up 
as tiiey are impregnated, with whale oil from the 
blubber ; and Mr Chapman says, that one of the ' 
masters of a (jrecnland shi]) having payed her up- 
perw'orks witli twelve or more successive coats with 
whale oil jii hut weather, they became covered with 
a thin varnish, miteli harder and more compact than 
if filled with successive coats of tiirpenlinc. Jlesin- 
ous substances, however, are probably better than oil. 

After a variety of experiments, and sensible ob- 
servations. Mr C'hapuian sums up the tliree great 
operations by n hicti tunber may be brought to re- 
sist the tendency to dry rot. 

1. I’o deprive the timber of its mucilage, which 
is very liable to fernientalion. 

2. To fuipregOwUe timber with any strongly anti- 
septic and non- deliquescent matter. 

To dry timber progressively by the sun and 
wind, or by the latter alone; and then to close iU 
{>ores completely with any substance impervious to 
air and moisture, and at the same time highly repel- 
lant to putrescency. 

Mr Wade recommends the impreguatioo of tim* 
her with sulphats of copper, zinc, or iron, reject- 
ing deliquescent salts, as they corrode metals, and 
w'ould destroy the bolts and metal fastenings of a 
ship. He observes, that limber impregiHitcd with sa- 
line matter is no lunger capable of fermentation, and 
that, of course, the gases necessary for the nutri- 
ment of fungi are not evolved. St linite is recom- 
mended as being insoluble or nearly so, and not lia- 
ble to any alteration in the ordinary temperature of 
the atmosphere ; but all salts, he observes, composed 
ol barytes, sliould be rejected, because, though tliey 
are plentiful, chciip, and have some qualities emi- 
nently fitting them to be employed for this purpose, 
yet they are, wdlhout any exception, very ptu|onous. 

From ail experiments that have been made, it ap- 
pears, that the most effectual method of preventing 
the dry-rot, and of giving durability to timber, is 
that of d(‘priving the sap oi its mucilage, more espe- 
cially in the alburnum, where it most abounds ; for 
though seasoning in the dry way will coagulate and 
harden the extractive matter of timber, yet when 
exposed to moat, moisture, and a stagnant air, the 
process of putrefaction will commence, and all the 
sj'mptoms of dry-rot will speedily make their ap- 
pearance. It will be preferable, therefore, that such 
timber as is likely to be exposed to the vicissitudes 
of weather, should be seasoned by immersion or im- 
pregnation, rather than by the dry way, 
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Dry-Kou In thifl disease, as in those incident to animal lifci 
prevention is much easier thaii cure. In fact, there 
otlier cure for the part afiected than excision, 
" and the sooner it is done tiie batter ; as tlie disease 
spreads most rapidly when fungi are propagated, 
throwing their minute fibres into the tubes of the 
contiguous sound wood, and prodncing that moisture 
which is a condiiion absolutely necessary to the pu- 
trefactive process. If, however, the fibre of tlie wood 
ts still sound, and the roots of the fungi extend not 
beyond the alburnum near to the surface, iminersion 
in sea water, as in cases of the Ueaisiancc and the 
Eden^ or impregnation witli some of the solutions 
above-mentioned, may sto]) the progress of the dis- 
ease ; but the only safe ware, we apprehend, is that 
of cutting out the infected part. The sinking of the 
Royal George at her moorings has not been the 
means of preserving her timbers. On being visited 
last year in the diving-hell, her oaken sides were 
broken down into a confused mass of ti^pber and 
black mud ; having, no doubt, been too far gone in 
decay when the fatal accident happened ; but her 
fir deck appeared as sound as the day when she sunk. 
Mifjceilane- >8 ^ great mistake to suppose that the ancients 
•us Observa- were unacquainted with the dry-rot, or premature 
nonb. decay of timber. Pliny has a number of valuable 
observations on the preservation of timber, and on 
its decay occasioned by the juices ; and, among other 
things, recommends that a tree should be cut to the 
heart all round, in order to let the juices escape, and 
that it should not be felled until the whole had run 
out. He knew that the sappy part of oak was more 
subject to rot, and advises that it should be cut away 
in squaring. He knew, too, that resinous and olea- 
ginous matter in wood preserved it ; observing, that 
the more odoriferous a piece of timber is, the more 
durable* He knew that much depended on the close 
texture of timber, and that box, ebony, cypress, and 
cedar, might almost be considered as indestructible. 

. We also know that cedar, teak, and mahogany, are 
very durable woods. 

The felling of timber while young and full of 
vigour, making use of the sap-wood or alburnum, 
and applying it to ships and buildings in an un- 
seasoned state, have no doubt contributed to make 
the disease of dry-rot infinitely more common and 
extensive than it was in former times, when our ships 
were Hearts of nak/’ ond when in our large man- 
sions, the wind was suffered to blow freely through 
them, and a current of air to circulate through the 
wide space left between the pannelled waiiiscoat and 
the wall. In those old mansions which yet remain, 
and in the ancient cathexlrals and churches, wc find 
nothing like tlie dry-rot, though perhaps 

■ ■ ■ porforatetl sore 

And drill'd in liuleu, tlie lolid oak is found 

By woijpf voracious eaten throuj'h and tli 

Numerous examples of the extraordinary duration 
of timber may be produced, both from complete de- 
siccation and exposure to the, air, and from the com- 
plete exclusion of air and immersion in earth or 
water. Without adducing the surturbrandt of Ice- 
land, covered with several strata of oolid rock, or the 


logs of wood dug out of peat-moss, the antiquffy Dry-Uoi. 
of which is mere conji cturt wo may insiance the 
mummy cases of Lgvpt as being in ull probability 
the most ancient timber in existence, that has ‘been 
worked hy the hand of man. When lielzoni enter- 
ed tiie S][)lendi(l tomb oi the Ktogs of Tli’eh^ in which 
was Uio transparent surcopi).'J:;UH of gypsum, he 
found tw'o huriinn figures itirger than life sciripuired 
in wood, in as good preservation us if it fuid been 
worked in liis own time ; but the sockets of the eye, 
which had been cojiper, were cnlirely wasfed away. 

We are told by Pliny, that the image of Diana at 
Ephesus, supposed to be of ebony, remained entire 
and unchanged, though the temple itself was mined 
and rebuilt seven times. He adds that, in his own 
time, the image of Jupiter in the Capitol, made of 
cypress wood, was still fresh and beaut iful, though 
set up in the year after the foundation of Honu' 
nearly 300 years before. He further says that there 
was a temple of Apollo at Utica, the timbers of 
which being of Numidian cedar, are said to have 
stood 1163 years. 'J'he roof of Westminster Hall, 
which is constructed of chesnut, has stood for more 
than 300 years, and is probably better now than 
when newly erected. Similar instances of the long 
duration of timber have occurred in situations where 
the atmospheric air has been excluded. In tim Lc- 
verian Museum was a post said to be dug out of 
Fleet ditch, charred at the lower end, having the 
name of Julius Ceesar cut into it. The Ibunilation 
on which the stone piers of London Bridge arc laid, 
consist of huge piles of timber driven close to one 
another, on the top of which is a fioor of pinnks ten 
inches thick, strongly bolted togetlior ; on these the 
stone piers rest, at about nine feet above the bed of 
the river, and, at low water, may be seen or felt at u 
very few inches below the surface. These piles have 
been driven upwards of OOO years, and from the so- 
lidity of the superincumbent weight, it may be con- 
cluded that they are perfectly sound. In the old 
city wall of London, timber is frequently dug out, as 
sound and perfect as when first deposited there. As 
tlie last instance of the extraordinary preservation ol 
timber, we may mention, that, in digging away the 
foundation of the Old Savoy Palace, which was built 
about (i.OO years ago, the whole of the piles, consist- 
ing of oak, elm, beech, and chesnut, were found in 
a state of perfect soundness, without the least ap- 
pearance of rottenness in any part of them ; and the 
plank which covered the pile-heads was equally 
sound, i^onie of the beech, however, after being 
exposed a few weeks to the air, hut under cover, 
had a coating of fungus spread over the surface, 
which affords a striking proof of the immense lengtli 
of time that the seeds of this parasite will remain 
dormant, without parting with the principle of vege- 
table life, which is called into activity from the ino- 
iiient that they are deposited in a situation favour- 
able to their growth. In this instance we have only 
to suppose, that the indurated juices of the wood 
became dissolved by its exposure to tlie irnust at- 
mosphere, and the phenomenon of fungous vegeta- 
tion is capable of receiving a satisfactory explana- 
tion* (k.J 
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T)ublm. DUBLIN. A general account of this city will 
be found in the Encyclopirdia^ to whicji we now pro- 
pose to add such further information as more recent 
publicatieof afford. 

General This city, the capital of Ireland, and in extent and 
^'efccnption. populatioa^lhe second in the British empire, is si- 
• tuated near the mouth of the river Liffey, by which 
it U divided into two unequal parts. It stands 
nearly in the soutli -eastern extremity of an immense 

• pUin, which stretches considerably above 100 Eng- 

lish miles from sea to sea, and which, though it is 
occasionally diversified by gentle eminences, is no- 
where interrupted by hills. Originally the river Lif- 
fey, towards its mouth, overspread all the low 
grounds in the neighbourhood to such an extent, as 
to approach within eighty yards of the college on 
the south. To obviate these inconveniences, embank- 
ments on both sides, called the North and South Walls, 
have been raised along the river, as far as its mouth 
at Ringsend, by which a considerable tract of land 
has been recovered from the sen, while the channel 
of the river has at the same time been deepened. 
On both sides spacious quays have been erected, 
which communicate by means of bridges, at xionve- 
nicTit distances, across the river. Below Carlisle 
Bridge, which is placed near to the mouth of the ri- 
ver, the only modern addition which has been made 
to Dublin is the new Customhouse, with a few 
houses either in its immediate vicinity, or scatter- 
ed on the southern quay. The great accessions to 
the city arc on the north-east and south-west, 
where the houses, especially those towards the 
north-east, are removed to a iiue distance from the 
influence of the marshy soil on the banks of the 
river. And here the general aspect of the town is 
splendid ; the streets and squares are all, without ex- 
ception, spacious and elegant, not inferior to the 
finest squares of London, and amply supplied with 
every convenience suited to a town residence. , In 
proceeding to the westward, or higher up the river, 
the general appearance of the city declines. The 
streets are less spacious, and the houses, though 
comfortable and in good repair, yet bear the marks 
of antiquity. Continuing further to the westward, *^ 
the scene becomes gradually more unplcasing, until 
it terminates in that neglected portion of the metro- 
polis usually denominated the Liberty, from its be- 
ing without the jurisdiction of the Lord Mayor. 
Here, with the exception of some streets, which, 
thougli spacious, are irregular and inelegant, the 
houses are crowded together, with dirty back yards 
of small extent attached to some of them, while 
others have no convenience of any kind. These streets 
are inhabited partly by shopkeepers or traders, but 
by far the greatest proportion of them are occupied 
by working manufacturers, petty retailers, labourers 
of the lowest condition, and beggars, who are crowd- 
ed together in narrow lanes and alleys Co a degree 
distressing to humanity. Those wretched habitations 
are let out in single apartments, at the rate of from 
one to two shillings per week, and to lighten this 
rent, two, th^, and even four families become joint 
tbnante. In one small house, from 30 to 50 indivi- 
duals will be frequently found crowded together; 
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aDd it is a wair attested fa®t, that, some yeai* past, Bublin. 
one bouse in Braithwak Street conuined indivi- 
duals. The nuisance and filth arising from this ex- 
cessively crowded population, it is hardly possible to 
describet At au early he«lr, from ten to sixteen per- 
sons may be seen in one of these rooms not fiOecn 
feet square, stretchedi'on filthy straw, swarming with 
vermin, and without any covering — save the wretch- 
ed rags that constitute their wearing apparel. The 
landlords of these miserable tenements generally rc-i 
side in a diSbfent part of the town. They seldom'vi- 
sit their tenants, but for the purpose of exacting the 
weekly rent, in which they betray no remissness. 

As to repairs, or whatever else may be required For 
the comfort of the inhabrUmts, they are totally in- 
different ; so that many of these habitations are in « 
state of decay, and totally unfit lo afford the neces- 
sary shelter from the inclemencies of the weather. 

All these evils are aggravated by the various nuisan- 
ces of slaughter-houses, soap manufactories, carrion- 
houses, &c. which are allowed to exist here; and by 
the numerous dram-shops which are established, and 
which necessarily lead to all sorts of immoralities and 
disorders. 

The bay, at the head of which Dublin is situ-Biyol 
ated, has been justly celebrated by all trovelleri. Dubli*. 
From this bay, there is so fine a view of the sur- 
rounding scenery, that it has been compared to the 
IBay of Naples. The entrance between Baily Point, 
in the peninsula of Howth, on the north, and Dalkey 
island on the south, is 6} English miles wide, and 
from the island to the point, the direction is Ni 
1 1^ 0' E. From the line uniting these points to the 
light-house at the end of the pier, the distance is 3J 
miles, and to Ringsend, at the mouth of the Lifiey, 
miles. The north entrance of the bay is bound- 
ed by the bold and elevated peninsula of Howth, 
which, with its two light-houses, forms an excel- 
lent land- mark both by night and by day. Here the 
eye is met by heath and rocks rudely intermingled, 
while among these wild objects a neat villa, with 
glittering white walls, placed in an apparently inac- 
cessible situation, and having around it several spots 
of green pasture reclaimed from the surrounding 
waste, appears finely contrasted with the romantic 
wildness of the adjacent scenery. After passing the 
peninsula of Howth, the north shore of tlie bay is 
low; and is generally studded with white houseS| 
either single or in groups, to the water’s edge, whence 
a fine country is seen rising into gentle eminences, 
clothed with wood and interspersed with villas, till 
the view is lost in the distant horizon. 

The southern point of entrance into the bay is 
formed by the rocky island of Dalkey, which is 
crowned by a martello tower* and separated from 
the continent by a deep navigable channel varying 
from 200 to SOO yards in breadth. Over the rocky 
bottom of this narrow channel, the tide rushes with 
an impetuosity, which, joined to the narrow en- 
trance, will render it impossible, by any improve- 
ment, to make this a safe place of shelter for vessels 
in stormy weather. From Dalkey, farther into the 
bay, the coast is rocky and dangerous : there as# 
several villages on it, however, such oa 
4f s 
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DuMin, Dunlejte, and filadqriud^; behind w|Uch/thc age 
waadeii^imr ,.^ . fine coun{^» richly overspread 
with village wed^, and pastures, hnd gradually ris- 
iop by fe^le minences into the Wiuhluw tuoud- 
taingy WAtcili form, by their . picturesque outline, a 
beautifid "’lennifiAtion to the prospect. The only 
possible chance of accident in entering the bay of 
Dublin, arises from the sand called Kish, the north 
part of which lies about six miles ME. frona Dal* 
Icey, and on which the Albion man-of-war iurmerly 
struck. The bottom of Jhe bay is, throughout, of 
fine sand, and affords good anchorage, in from four 
fathoms^ or not so much at low water, to a greater 
depth. Witli westerly windii which blow from the 
shore, the water is of course smooth ; from a north- 
erly wind, the peninsula of Howth affords shelter, 
and from a south wind, the high grounds on the 
southern shore. But there is no sliclter from easterly 
or south-easterly storms, which, during the winter 
months, frequently blow with tremendous fury into the 
bay. A vessel which happens at these times to be 
embayed while there is not sufficient water over the 
bar, must depend for safety solely on her anchor, and 
if this last hope fail, she can scarce avoid destruction 
on that immense extent of sands wliich encircle the 
bottom of the bay, and which have been the scene 
of numerous end fatal shipwrecks. These danger- 
ous sand-banks, which extend over so largo a space 
to the north and west of Dublin, are called the 

Harbour. North and South Bulls. Between them lies the 
harbour. This is properly a continuation of tlie 
channel of the Liifey, which, when the tide is full, 
seemingly terminates at Ringsend, on the sea-shore, 
where the sand commences, but when the tide re- 
tires, the channel is seen to extend three miles and 
two hundred and eighty-six yards farther into the 
bay, having the sand-banks on each side. A har- 
bour formed in tltis manner, of such precarious ma- 
terials as the shifting sands of the ocean, liable to be 
driven from their position by every tempest orriver- 
flood, wliich was besides narrow, irregular its 
depth, of limited accommodation, entirely exposed 
to tlie prevailing winds, and of difficult entrance in 
consequence of its bar, could not be supposed ade- 
quate to the rising trgde of a flourishing metropolis ; 
and with the view, therefore, of correcting these na- 
tural defects, the most magnificent works have been 
projected and carried into effect by the spirited in- 
habitants of Dublin. The stream of the Liffey, as 
far as the sea-shore at Ringsend, was first confined 
by tw4» walls, called the North and South Walls, al- 
ready mentioned, and to secure the channel of the 
river from the inroads of the adjacent sands of the 
soutliom bank, called the South Bull, a vast work 
of frames and piles was carried along its edge to a 
distance into the sea of 7938 feet, or about one mile 
add a bidf. For this there was substituted, in 1 755, 
a double stone wall, filled between widi ft^vel, and 
forming an elevated walk, secured on bof^ sides by 
parapet walls. The. frame- work was afterwords car- 
ried out jMl6 feet fiirtber to the eastern point of the. 
bank, and, in consequence of cxpence of keep- 
ing it in repair, a stone i^aU was substituted in its 
place, which was begun ia 176l« and finisl»ed in 
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1768. Tliis pier, which is the greatest work of the Dublin, 
kpd ever att^iptcd in Britain, or perliap? in the 
world, is above three English miles in length. It 
consists of two parallel walls, cunstructeCwiih large 
blocks of hewn granite, so dovetailecP Into each 
other, that no single block be remo^ from the 
mass of which it forms a part without creaking it. 

The space between the two walls is filled with gravel 
and shingle to a certain height, over which is a 
course of masonry, and the whole is covered with 

E 'anite blocks, generally from six to seven feet in 
ngth. The pier thus constructed forms a solid 
mass thirty-two feet in breadth at the bottom, and 
twenty -eight feet at the top, and it is terminated by 
a handsome circular light-house, which was finished 
in 1768. By means of these great works, the har- 
bour is effectually secured against the adjacent sands 
of the South Bull, which are rapidly accumulating 
against its outer side, and have, in one place indied, 
risen above it. To the northward, however, it is 
open to the encroachments of the sands from the 
North Bull; a projection from which, with a depth 
on it, at water of spring-tides, of only live feet* 
runs out in a south-west direction, and shoots 
athwart the harbour, forming a bar without the en- 
trance two miles long by half a mile broud. This 
bar formerly extended to the South Bull; i)iit 
present it is separated from the latter by the soiilh 
channel, about a quarter of a mile \Mde, and iu 
which the least depth of water is eight feet. ^'aIiollS 
improvements have been suggested with the view of 
still farther securing the harbour, which continues 
exposed to the open swell of the sea in easterly 
storms. The object of these is chiefly to give shel- 
ter and smooth water, to deepen the channel for the 
lying of ships, to increase, in a certain degree, the 
current at the mouth of tlie harbour during the ebb* 
tide, and to direct it immediately against the bar, 
with a view of sweeping it in whole or in part away. 

The entrance is at present marked by the light-house 
on the south side, and, on the north, at the distance 
of a quarter of a mile, by the spit buoy, placed on 
a spit of sand projecting from the North Bull, w hich 
dries at the low-water of spring-tides. The plan 
proposed is to build a light-house at this buoy, and 
a pier commencing from the light-house, and car- 
ried to the north shore of the bay, so as to recede 
by a circular sweep from the pier on the south side as 
it approaches the shore ; and thus to inclose within 
the harbour a great expanse of water, which, flow- 
ing out at tlie ebb through the contracted space be- 
tween the two light-houses, must increaire the action 
of the current against the bar, and must thus tend 
tosweiep it away. The two light-houses also, by 
marking the channel more decidedly, will render 
stranger ves^ls less liable to i’atal mistakes. 

For many years prior to the year 1806 the streets Supply of 
of Dublin were, in the estotial points of pavings light- Wuttr, Mar- 
ing, and cleansingt in a deplorable state. In these mat- 
ters great improvements have been made by the 
commissioners appointee) since tliat time, so that 
there is now little to complain of on |^e ground of 
these deficiencies. Additional suppliesm water have, 
been also introduced into the city from the Grand 
U 
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Dublin, and Royal Canals, and metal pipes have been sub'* 
stitutu^ hi place of wooden ones. In the year 1816) 
the experts of the water establishment amounted 
to L. 21,006. The markets in Dublin are extreme- 
• ly convcnij^t and well laid^out, and they are abun^ 

dantly supplied with cheap and excellent moat. But 
they are generally placed in low and confined situa- 
tions, to which the access is narrow and dirty. Foul- 
. try and eggs are in great plenty, and tiie fish mar- 

kets always contain an abundant supply, and in great 
variety. Roots and vegetables arc also plentiful and 
of a good ({uality. Fruits are not so abundant in 
Dublin as in other places. Strawberries, however, 
form an exception, which arc plentiful and of an ex- 
cellent kind. Milk and butter bear a high price, 
and they are, as in all large capitals, frequently bad, 
more especially the first. 

Dublin abounds beyond alnnost any other place in 
In.mutiorts charitable institutions. For every infirmity to which 
rile human frame is subject, whether bodily or mcn- 
ui, hospitals are established. Here are houses of 
asylum lor age, sickness, and poverty; also for un- 
employed tradesmen, and for servants out of work. 
There arc institutions for the employment of the in- 
(InsTrious, as well as for the reformation of the pro- 
Higati', of both sexes. Charitable associations exist 
uiulc'r every modification, and societies without num- 
ber for searching out objects of distress, and for re- 
lieving those who arc ashamed to beg. Several cha- 
ritable dispensaries have been begun, and institu- 
tions for diffusing among the poor the benefits of the 
vaccine. Of most of these institutions a general 
account will be found in the Encychpadia. Ma- 
ny others have been lately begun, of which our 
limits can afford only a slight notice. St George’s 
Dispensary, which annually relieves 5000 patients, 
and which has a connected fever hospital, was open- 
ed in 1801 ; and the North-west Dispensary, which 
annually relieves .3000 patients, in J804. In 1814, 
an infirmary was begun for diseases in the eye, which, 
in nine months, afibrded advice and assistance to 
800 persons. The Dublin Female Penitentiary, di- 
rected by a committee of females, by whom it is 
daily visited, was established in 1815 ; also in 1809» 
an asylum was begun for infirm and aged female ser- 
vants ; in 1802, a house of refuge for servants out 
of place ; andj in 1814, a temporary retreat for pour 
artisans out of employment, in 1813, a society was 
begun for the rc ief of poor debtors, and various cha- 
ritable asBociatio ns have of late years been institut- 
ed, generally for the relief of the industrious poor, 
while others hav e been confined to particular classes 
of trades and professions. In 1816, a society was 
founded for the instruction of young chimneysweeps, 
and for rescuing them from the tyranny of their mas- 
ters. 

SiMinnurics Tbe institutions for the;, diffusion of ihstruction, 
of whether moral or religious, are numerous. Schools 

tn)n, \c. abound of every description, and Tor every class of 

persons. There are also religious societies fur every 
purpose, (or distributing Bibles and religious tracts, 
.as well as for discountenancing vice. The same 
zeal is also displayed for the advancement of litera- 
ture, science, and the arts, and different institutions 
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‘ ,1leen f(^ed for tliese laudable Of Dublin, 

these ^my be nieutii^d, tlie Dublin Lmi^y So- 
ciety, and the Dubliu Institution, begun in 1811, to 
each of whicli libraries are attached, lu the Dub- 
lin Institution lecturer Are now given on scientific 
subjects, to illustrate which by experiments, a phi- 
losophical apnuratus has been procured. The Dub- 
lin Society also, originally instituted for the encou- 
ragement of agriculture, has considerably extended 
its plan ; having established an excellent museum of 
natural history, and instituted professorships for dif- 
ferent branches of science. This society removed 
in 1815 to the magnificent mansion formerly pos- 
sessed by the Duke of Leinster. 

The public buildings of Dublin we both magnifi- Public 
cent and substantial. They have been mostly de- ^uildingfl, 
scribed in the Enccylopadia ; but various alter- 
ations and improvements have since taken place. 

In 1815, the foundation stone was laid of a new 
post-oftice, the building of which has been car- 
ried on with great vigour. This spacious edifice 
is 223 feet in front, aiid 1.30 feet in depth; and it 
consists of three stories. In the centre is a grand 
portico 80 feet in length, consisting of a pediment 
supported by six pillars of the Ionic order, and sur- 
mounted by three beautiful statues. The estimated 
expence of this building is L. 50,000. The stamp- 
office has been transferred from the inconvenient 
house in Eustace Street, in which its business was 
formerly transacted, to the splendid mansion occu- 
pied by Lord Powerscourt, and the acoomniodatioa 
has been increased by an extensive wing which has 
been added at the back. The Dublin I’enitentiary, 
begun in 1812, is a plain and substantial building, 
formed of hewn blocks of limcBtonc, presenting a 
front of 700 feet. It is intended for the reforma- 
tion of such convicts as are sentenced to transporta- 
tion, who are placed in solitary confinement, and gra- 
dually restored to society as their conduct recom- 
mends them to favour. The expence of thid edifice 
is estimated at L. 40,000. A new house of correc- 
tion was also begun in 1813. This building, of 
which the expence is stated at L. 28,000, has a pon- 
derous and gloomy aspect.. The Richmond Luna- 
tic Asylum, which was begun in 1810, was complet- 
ed in 1815, at an expence of L. 50,000. This is a 
noble institution, and the regulations under which is 
is managed breathe a spirit of mildness and benevo- 
lence honourable to the humanity of their authors. 

To accommodate the increasing number of students at 
the university, it has been found necessary to erect 
a new and extensive range of apartments on the 
south side of the new square, which had not before 
been completed. This wing forms a new front to 
the college, 270 feet in breadth. It consists of four 
stories, containing thirty-two windows in each, and 
cost L. 26,000. The number of students at the uni- 
versity in 1817 was 1230. The old chapel for public 
worship at the castle having fallen into a ruinous con- 
dition, has been taken down, and a new edifice erect* 
ed in its place, at an expence of L. 42,000. This chfl^ 
pel was opened for public worship on Christmas I8II1. 

An elegant new church, for the accommodation of a 
Catholic congregation^ was begun in the year 1816> 
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DubU n. of whtj toii e etUmated is hf 40, Tha 

prificiplwiimt tetends 118 mt, add dbusists Of a 
portico of six fluted, columns oT the Doric order. 
Over the aalablature is a pediment oruatuented with 
the figures rf Faith, Hope, aad Charity. The'por- 
th:o proj^sts tea feet on an extended flight of steps, 
and beneath it are the tliree grand entrances for the 
coii^egation. 

Great improvemeats have been of late made on 
the river Lifiry, both in the formation of quays and 
in tlie construction 6f bndges. The old walls by 
which the river Was embanked having fallen into ruin, 
it became oecessary to rebuild them, tind this work has 
been proceeded in with great vigour. The new walls 
' which have been ^brccted are faced with large blocks 
of hewn mountain ‘granite, and huge blocks of the 
same material connect tlicm with the quays, and give 
them stability ; all the awkward buildings, wharts, 
and warehouses, which interrupted the line of quays, 
on either side of the river, and projected into its chan- 
nel, have been at the same time removed. The river 
Liffey is Crossed by seven bridges, some of which are 
of recent construction, and an eighth is just begun. 
The foundation of Whitwortii bridge was laid in 1810, 
in place of the one formerly known under the various 
names of the Old Bridge, Dublin Bridge, and Ormond 
Bridge, which was carried away in 1802. Richmond 
Bridge, which was begun in 1813, was opened to 
the public in 181 6. It is 52 feet broad, and 220 
long, and cost L. 25,800* Between this bridge 
and Essex Bridge, an iron bridge for foot passen- 
gers was opened in 18 1 6. It is 14K) feet long, and 
12 feet wide, and cost L. 3000* 


Population of Dublin in 1728, according to 
the most accurate computations - - ] 46,000 

By an actual enumeration in 1798 - - 170,805 

By the return to Parliament in 1814 - 175,319 

See Whitclaw’s History of Dublin. 2 vole. 4to. 
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Atnatlon. DUBIJN, a county of Ireland, situated between 
53® 10' and 58° 37' N. Latitude, and between 6° 4' 
and 6° 36' W. longitude from Greenwich, is bound- 
ed on the north by the county of Meath ; on the 
east by the Irish sea; nii the south by Wicklow; 
and on the west by Meath and Kildare. It is about 
SO English miles in length and 20 in breadth, and 
contains, according to Archer’s Survey^ 147,840 
Irish, or nearly 240,000 English acres. Beaufort 
estimates its contents at S55 square miles, or 228,21 1 
acres English, and Wakefield at 388 square miles. 
XxicBt. About an eighth of its area is occupied with moun- 
tains and wastes, a tenth with buildings, roads, ri- 
vers, 8rc. and the remainder is arable and pasture. 
It is divided into six baronies and a half ; namely, 
Dlfisioni. Batruddecy, Nethercross, Caolock, and C^tleknock, 
on tlie north of the river Lifley, and Nea Up- 
percroa8,and thelialf of Rathdown on the south, — the 
other haH’ of Rathdown being in the county of Wick- 
low. The mbst fertile land is in the former baronies ; 
great part of the latter, bordering on the county of 
Wicklow, is covered with heath, and rocky or moun^ 
taioous. Dublin is in the province of Leinster ; gives 
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a title io an archbishop, whose jurisdiction also ex- Dublin, 
tends over the dioceses of Kildare, Ferns and 
Leighlin united, and Ossory; and co^ains 107 
parishes, of which 20 ore in the city ^ Dublin, 
proridetl with rectors or vicars, and foriy-six cu- 
rates. ' , 

The prevailing wind is from the south-west, from ( hmJtc. 
which and i'tom the other western points it blows 
for nearly Iwo-thirds of the year. The north-west 
wind also is more frequent here than in England, 
and the north, east, and north-east less so ; but easter- 
ly winds ore common in the spring months, and of- 
ten check vegetation. Storms, chiefly I’rom the 
SW. and W. are more frequent than in England. 
According to ii register kept at the botanic gardens 
near Dublin, the quantity of rain in the year, from 
1802 to 181 J inclusive, varied from 18-970 to 29.720 
inches. The range of the barometer is about 2 
inches. The medium heat for hve years ending wdth 
1800 was 50° 15', the maximum 81.50, and the mi- 
nimum 14.50. The yearly number of fair days at 
Dublin, for 12 years from I791 to 1802 inclusive, 
was from 168 to 205, the average number being 

179. 

The soil of ibis county is generally shallow^ iindsoil and 
the substratum almost universally a cold clay. Tlice SurlUcc. 
is very little turf bog in the northern parts, but 
some considerable tracts among the mountains in 
the south. The face of the country docs not ex- 
hibit much diversity of prospect ; but from the hill of 
Howth, a little to the north-east laf tlie city, tlicre 
is a very extensive view, embracing the bay of Dub- 
lin and the city itself, and a number of villages and 
country seats around it, with the Wicklow^ moun- 
tains on the south, the bases of which are studded 
with numerous villas, and the ocean on the east- 
The Phoenix Park, the country seat of the Lord Lieu- 
tenant, stands on the banks of the Lifiby, west from 
the city. In this county, as in many parts of Ire- 
land, there is a want of trees to add to the beauty of 
the landscape. 

No minerals or fossils of much value have been Minenls. 
discovered, or a^c now worked. To the south of the Ac. 
city are some good quarries of freestone ; limestone, 
and limestone gravel, abound in various parts. At 
Lucan, about eight miles from the city, there is a 
mineral spring which is much frequented in summer. 

The water is sulphureous, resembling that of Aix- 
la-Chapelle and Bruges, but with this difierence, 
that the Lucan water is cold, whereas that of the 
above two places is hot* The principal river is the 
Lifley, which flows through the middle of the county 
from west to east, and falls into the bay of Dublin. 

It is navigable for large vessels up to the new cus- 
tom-house at Carlisle bridge, where spring tides rise 
about 13 feet, and for boats as far. as Chapel-izod, 
about four miles above ^Dublin castle. The only 
other river worthy of notice is the Dodder^ which, 
rising in the northern mountains, discharges itself 
into the bay of Dublin at Ringsend, a little below 
the city. 

Landed property in this county is a much more Estati-s 
marketable commodity than in most otlw districts of l^ Aimg. 
Ireland. There are here no large territorial domains* 
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Leases vary in their terms, but commonly incladi>'« 
liCe, for the purpose of creating a vote^ Farms are 
in general very small near the city, seldom more than 
i2() or ijo acres, but at a distance from 50 to 150 acres. 

• The farm buildings are for the most part very in- 
suHicient. Near the city the fences are of white 
thorn, but in the remote parts they arc nothing more 
than a bank and ditch. Lime, limestone gravel, and 

• marl, are used as manures. The city of Dublin 
might afford the means of enriching a tract of seve- 
ral miles around it, but its street dung is so little 
valued, tluit it is sometimes brought to Scotland by 
coasting vessels as ballast, and much of it is thrown 
into the Lifley. Except in the vicinity of the city, 
the demands of which regulate the species of crops 

A^fdailturc. cultivated, the agriculture of this county does not 
differ materially from that of the Irish counties we 
have already described. Two crops of wheat in suc- 
cession, and after these two of oats, without fallow 
or green crop, are frequently taken, according to 
Archer. Earley is not cultivated extensively. The 
natural pastures arc, with few exceptions, of an infe- 
rior (juaJity. There arc few or no flocks of sheep in 
the possession of farmers. In the city, and within 
four miles of it, about KiOO cows were kept in May 
1801, according to Archer, where there were for- 
merly near 70()0. The old Irish breed of cows is 
almost extinct, and their place is supplied by the 
short horns and other breeds from England. In 
1801, the tithe throughout the county was for wheat 
from 78. to 10s.; barley fis. to 8s. ; Oats 5s. to 7s.; 
and hay Ss. 6d. to 1 Os. per acre. 

Waniifac- I’jie manufactures of this county are not of great 
importance in a national point of view. A strong 
kind of dowlas, and some sheetings, with a few other 
articles, comprise all the branches of its linen manu* 
fucture. A iiuniber of hands are employed in mak- 
ing broadcloths, cottons, silks, stocking.s, glass, and 
the coarser sorts of hardware, though none of the 
works are upon a very large scale. 

rommerce. The trade of the county, and of a great part of 
Ireland, necessarily , centres in Dublin, the capi- 
tal. Two canals afford a ready communication be- 
tween the city and the interior of the country. The 
grand canal runs from Dublin to the river Shan- 
non, at Banagher, 63 miles ; while a branch proceeds 
soutnward till il meets the river Barrow at Atliy, 
43 miles from Dublin. The royal canal, which 
leaves Dublin to the north of the former, is to join 
the Sliannon at Tarmonbarry, 60 miles from Dublin. 
It is now nearly finished. Passage-boats ply from 
Dublin to within nine miles of Tarmonbarry. The 
affairs of the original company having got into dis- 
order, it was dissolved by an act of the 53d of the 
King, and their whole property vested in trustees, 

. who are the directors general of inland navigation. 
Great has been incurred in attempts to im- 

prove the harbour of Dublin ; but the shifling sands 
by which it is incommoded, have rendered theoi in 
a great measure unsuccessful. Yet Dublin enjoys 
an extensive commerce with the colonies, with the 
continent of Europe^ particularly' Spain and Portu- 
gal, and with America. Its corn trade has increas- 
ed from L.2S3fi69 in 1785, to L. 860,165 in 1811 ; 
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ai^d In the provimon trade it seems to be gai| both Dublin, 
upon Cork and Limerick. 

The fish found in the rivers of this county are Fisheiics. 
salmon, pike, and eela» There is a i^onsidcrable 
salmon fishery on the which, in 1801, gave 

employment to eighteen men from 'January to Mi- 
chaelmas. During the season, from 90 to 200 were 
caught every week. There is a fine salmon leap at 
the town of Leixlip. The eels are of two kinds : 
the silver eel, so called from the whiteness of its 
colour, is exceedingly abundant in Tullagheen 
river, and near Ficldbtown; and the sand eel, 
which is frequent in the loose sand near the sea 
coast. In 1801, 87 wherries belonged to the coun- 
ty, each carrying seven or eight hands, and receiv- 
ing a bounty of 20s, a ton, which M^ere employed 
in catching cod, ling, haddock, ray, herrings, &c. 

There were about 20 smacks, and five seine nets em- 
ployed in the salmon fisticry between the bay of 
Dublin and Dunleary; which, with many small 
boats, engaged in the herring fishery at the proper 
season. At Dunleary there were also eleven yawls, 
and at Bullock seven, engaged in fishtog for whit- 
ing, pollock, and herrings. The shad and the sprat 
have been found in the Liffey, and the sturgeon in 
the bay of Dublin. Near the city, there are both 
natural and artificial beds of oysters ; some of them 
in the latter as large os a horse-shoe. Porpoises arc 
often found on the coast. 

The avoirdupois weight is in general use for all Weights 
sorts of grain, groceries, provisions, &c, Witli grain 
of every denomination weight is assigned formea-®^^^ 
sure. The barrel of wheat, peas and beans, and 
potatoes, must weigh 20 stone, barley 16, oats 14, 
and malt 10 stone. Hough tallow from the butcher 
is sold by the stone of 15 lb. ; wool by the stone of 
l61b.; and hay by tlie load of 4 cwt. The barrel 
of lime is 40 gallons of 217-]% cubic inches ; and the 
half barrel of coals 20 gallons Winchester. 

In Archer’s Survey, no fewer than 79 towns ondToiins. 
villages are mentioned, besides the city of Dublin. 

Of tliesc the most considerable are Balbriggcn, Black 
Hock, Cliapel-izod, Clontarf, Dunleary, Finglass, 

Glassnevin, Howtii, Leixlip, Lucan, Mallahide, 
Rathfarnham, Rush, Skerries, Swords, and Tallagh. 

The county, the city, and the university of Dublin, Repwsenta- 
with the boroughs of Newcastle and Swords, return- tion. 
ed ten members to the Irish Parliament; the county 
now sends two, the city two, and the university one, 
to the Parliament of the United Kingdom. 

The cabins, fuel, food, and clothes of the lower 
classes in the country, are not materially different 
from what they are in ihe Irish counties already de- 
scribed, except that fuel is very scarce, and cabins 
near the city are high rented. Turf bog is of small 
extent in most parts of it; and coals, which are 
brought from the opposite coasts of England and 
Scotland for the supply of the city, are too dear for 
the cottager and small farmer. In 1801, tlie wages 
of common labour were from 8s. to 9$.. a-week ; Prices, 
while oatmeal Was 4 b. 8d., and potatoes Is. 9d per 
stone. In 1811, wages were nearly the same ; but 
oatmeal was 3s., and potatoes fid. per stone. As 
these two articles form almost the only food of iims 
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Dublin lowei^liMieSi their pricci when cnmplil^ ^itM ihe . 

Diij wwages, iifibrds a rule for estimating the con- 

dition of the great hody of the people. 

Population. The jpo^stion of the county in 179*2, according 
to Beo^rt, was 54,000; and of the city 144,000. 
Whitelaw makes the population of the city in 1798 
amount to 172,091, and the number of houses to be 
16,401 ; but by an enumeration in 1804, the houses 
were found to be leas by 7^6, and the inhabitants by 
4192. By a census taken in 1813, the population of 
the whole county appean to be 208,000, and the num- 
ber of houses 26,000. According to Wakefield, the 
Catholics are to the Protestants as six to^onc. Few 
of the officers outlie militia are Catholics ; but many 
of the privates. On the grand juries the proportion 
of Catliolics is small ; in some instances none ai‘e cal- 
led. The use of the English language is universal, 
and few can speak Irish. 

See the Works of Beaufort, Newenham, and 
Wakefield, as quoted under the preceding counties 
of Ireland; Rutty's Natural History of the Coun^ 
ty of Dublin^ 1772; Young’s Tour in Ireland in 
1779; Archer’s Statistical Survey of the County of 
Dublin, 1801; Dutton’s Remarks on Archer* s Sur- 
vcy ; and the article Dublin in the body of the 
work. (a.) 

DUCLOS (Charles Pineau), a French author 
of some celebrity, was born at Dinant in Bretagne, 
in the year 1704. At an early age he was sent to 
' study at Paris. The imprudence of youth, and his 
love of pleasure, led him, at first, to contract cer- 
tain intimacies which were little suited to his cir- 
cumstances ; but having afterwards disengaged him- 
self fVom these, he courted the society of all the wits 
of his time, by whom he was well received. He be- 
came a member of that club, or association of young 
n\en^ who published their juvenile productions under 
the titles of Recueil dc ces Messieurs, Etrennes de la 
St Jean, Paques, &c. The romance of 

Acajou and Zirphile, which was composed after a 
series of plates which had been engraved for anotlier 
work, was one of the fruits of this association, and 
was produced in consequence of a sort of wager 
among its members. The epistolary dedication to 
the public, which was prefixed to this trifle, gave 
umbrage to some, inconsequence of the flippant tone 
which the author assumed. Duclos had previously 
written two other romances, which were more fa- 
yourably received : The Baroness de Luz, and the 
Conjessions of the Count de His first serious 

publication was the History of Louis XL The 
style of this work is dry and epigramroatical ; but 
the author has displayed in it considerable powers of 
research, and preserved^' the character of an impar- 
tial historian. The reputation of Duclos, as an au- 
thor, was confirmed by the publication of his Const- 
derations sur Its Mcenrs ; a work which is much 
praised by La Harpe, and not without|u6tice ; lor 
although the style, as in most of the writings of this 
author, is rather stiiF and sententious, tlie book un- 
doubii^ly contains a great deal of just and ingenious 
reflection. It was translated both into Suglish and 
(lerman. The Memoires pour servir a fhisioire du 
.. 18. Siecle, whtdi were intended by the author as a 
^ sort of sequel to the preceding work, are nevertbe- 


D U H’ 

li^.iniioh iDferlor, both in respect to stylo and mat- Durir^ 
• ler; and are, in reality, little better than a kind of 
romance. In jconsequcnce of his Histor^atif Louis XJ. ^ ' 
he was appointed historiographer of Ivranco, when 
that place became vacant on Voltaire’s retirement to 
Prussia. His Secret Memoirs of the Reign of Louis 
XI V. and of Louis X V., and his Consecrations on 
Italy, were not published until after the Revolution. 

The former work is highly spoken of Iiy Chamfort. 

Duclos became a member of the Acadtmy of in- 
scriptions in 1739; and of the French Academy in 
1747. Of the latter he was appointed perpetual 
secretary in 1755. Both of these academies were in- 
debted to him, not only fur many valuable contribu- 
tions, but likewise for several useful regulations and 
improvements. As a member of the Academy of 
Inscriptions, he composed several memoirs on the 
Druids ; on the origin and revolutions of the Celtic 
andFrench languages ; on trial by battle, and proof by 
ordeal; scenic representations, and the ancient drama. 

As a member of the French Academy, lie assisted in 
compiling the new edition of the Dictionary, which 
was published in 1762 ; and he made some just and 
philosophical remarks on the Port Royal Grammar. 

On several occasions, he resolutely supported the 
honour av^d prerogatives of the societies to which 
lie belonged, and maintained the respectability of 
the literary character in general. lie used to say of 
himself : ** 1 shall leave behind me a name dear to li- 
terary men.^* His fellow citizens, whose iniercsls lie 
always supported with zeal, appointed him Mayor of 
their town in 1744, although he was resident at Paris, 
lie was afterwards elected deputy from the commons, 
to the assembly of the states of Bretagne ; and upon 
the requisition of this body, the king granted him 
letters of nobility. 

In 1766, he was advised to retire from France, 
for some time, in order tliat the government might 
have an opportunity of forgetting some opinions 
which he had hazarded, on the subject of the dispute 
between the Due d’ Aiguillon and M.de la Chalotais, 
the friend and countryman of Duclos. According- 
ly he set out for Italy, and, on his return, he wrote 
an account of his travels, whicli is also praised by 
Chamfort. He died at Paris, on the 26th of March 
1772, in the sixty-ninth year of his age. 

The character of Duclos, although it exhibited 
many sin^lar traits, was still respectable, whether 
we consider him as a man or as an author. Rous- 
seau described him, very laconically, as a man 
droit et adroit. In his manners he displayed a sort 
of bluntnesB in society, which frequently rendered 
him disagreeable ; and his caustic wit, on many oc- 
casions, created enemies. To those who knew him, 
however, he was a pleasant companion. He was a 
great lover of anecdotes, and had the talent of relat- 
ing them in a very agreeable manner. A ii||Dsider- 
able number of his good sayings have been preserv- 
ed by his biographers. 

A complete edition of the works of Duclos was 
pubiislied by Desessarts, in 10 vois. 8vo. Paris, 1806. 

See Bioo. Universelle. (h.)^ 

DUIlAMEL, DE VkignylxMonceau (PIenry 
Lewis), author of many valuable works on Agricul- 
ture, Natural History, and the Arts ; son of Alex- 
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Duhamcl. ander du Hamel, lord of Denainvilljers, and of Aim 
Trottier, was born at Paris in 170^, His family liad 
formerly emigrated to Holland, wt returned to 
France aa ^rly as the year 1400, with the Duke of 
Burgundy. 

He was'oducated at the College d'Harcourt ; but 
the chief advantage that he denved from his resi- 
dence there, was a taste for the further acquirement 
of physical knowledge, which he afterwards pursued 
with ardour at the Jardin du Roi, having for bis 
fellow students a number of young men, who after- 
wards acquired a high degree of celebrity, and a- 
mong the rest Dufny, Geoffroi, Lcmeri, Jussieu, and 
Vaillant. At the nge of twenty-eight he obtained 
the title of Adjunct Botanist in the Academy of 
Sciences; in 17>3() he became an Associate, and in 
17.98 an Academician, having previously been elect- 
ed a Fellow of the Royal Society of London, in the 
beginning of 17J4. Upon his first admission in- 
to tlie list of tlie Academy, his assistance was re- 
quested in the investigation of a disease which afi'ect- 
od the saflVon, cultivated in the Gdtinois, where his 
estate was situated ; and he found reason to attribute 
it to a parasitical fungus attached to the roots of the 
plant. Ilis memoirs and notes communicated to the 
Acude^ny, as well as his separate publications, arc so 
multitudinous, that the shortest possible enumera- 
tion of tlu.'ir subjects can barely be brought within 
the ordinary limits of a biographical articlc- 
(L) /Jimx/te o/ P lants, Acad. Paris, 1728. (2-) 
The M alLiplkation of Fruits, 1728, (3.) The Growth 
of Plants, 1729. (4.) Grafting, 17^0. (5.) The 

Pear Tree, 1750-1-2. (6.) SolMe Tartar, 1732-3. 
(7.) Fthcr, 1734. (8.) Salt of Sulphur, 1784. (9-) 

Sal Ammoniac, 3 parts, 1735. (10.) The Purple 

Dye, 1736*. {\],) The Base of Sea Salt, 1736. (12.) 
The Strata of Wood, 1737. (13.) Frosts, 1737. (14.) 
Bones Tinged Red, 173.9- (15.) Poly gala as a Pre^ 

toral, 1739." (16.) The MisletoCj 1740. (17.) 5o- 

ianico-meieorological Observations , continued annually 
for 42 years, 1740.. 1731- (13*) The Union of 

Fractured Bones, 2 parts, 1741. (190 The Strength 

of Timber, 1742. (20.) The Growth of Bones, 5 

paits, 1742-3. (Q,\.) Probeniuss Ether, 1742. (22.) 
A 7 iatomi/, 1743. (23.) Slips, Layers, and Offsets, 

1744. (240 Moisture in Oak Timber, 1744.- (25.) 

A Magnetic Ore, 174-5. (26O The Preservation of 

Seed, 174.5. (27.) Magnetising a Bar, 1745. (28.) 
Cordap^c, 1746. (29.) The Wounds (f Trees, 1746. 

(3o0 fAme, 1747- (31.) Calcination a Stone, 
1748. (32.) Ventilation, \7 ^3. (33.) Plants raised 

in Water, 1748. (34.) Gunpowder, 1750. (35.) 
The Wright of Ignited Metals, 1750. (36.) Tulls 
Agricultuie, 1750. (37-) The Compass, 1730- (36.) 
The Strata of Trees, 1751. (39.) The Growth of 

Horns, 1751. (40.) Bees, 1754. (41.) Madder, 

1757, (42.) Spontaneous Combustions, 1737- (43.) 

Erg&^759. (44.) An Insect Devouring Corn, 1761 ; 
and separately, \% Paris, 1762. (45.) A Descent of 
the Barometer, 1763. (460 The Tea Plant in^Swe- 
den, 1763. (47.) Injlammable Vapours, 1763. (48.) 
Salts in Ashes, 2 parts, 1767; (49i) Overdriving A- 
’viimals, 1768« (50.) Rhubarb, 1768. (51.) Hair 
Returning after 50 Years, 1770. (52.) A Change 

Needle, 1771. (3S.) Variation Compasses, 
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1772- ' (64>.) A Monstrous Apple Tree, 177^# 55.) Buliamd. 

T^Managemtrd qf Pris^ 1780. . 

(56.) Observations and Experiments wiWmaddcr 
Root, which has the Faculty of Tin&ng the Bones of 
Living Animals qf a Red Colour^ rhS. Trans. XLL 
1740, p. 390. 

( 57 .) T*rait(dela Culture des Terres. 6 v. 12. 

Par, 1750. Ac. Par. 1755-7* 

($8.) Architecture Navale, 4. Par. 1752, 1758. 

Ac. Par. 1752. Avis pour le Transport par tnerdes 
Arbres, 2d edit. 12. Par. 1753. 

(59.) Conservation des Grains, 12. Par. 1753, 1754, 

1768. Supplement. Par. 1765, 1771. Ac. Par. 

1765. 

(60.) Fahrique des Manoeuvres pour les Vaisscaux. 

4. Par. 1757- 

(61.) Trnili des Bois et ForSts. 8 v. 4. Par. 

1755... 1767. Arbres et Arbustes, 2 v. J755. 

Physique des Arbres, 2 v. 1758. Semis ct Plan- 
tations, I76O. Exploitation, 2 V. 1764. Transport, 
Conservation, et Force, 1767. Ac. Par. 1755, 1758, 

1760. 1767. 1768. 

(62.) Moyen de Conserver la Sanic aux Equipages. 

12. Par. 1759. ^ Ac. Par. 1755, 1758, 1759, l76o. 

(63.) Trade des Arbres Fruitiers. 2 v. 4. Ac, 

Par. 1768. 

(64.) Trade des Peekes, 1769... Jointly with M. 
de la Marre. Ac. Par. 1769. 

(65.) Art du Charbpnnier. Par. fol. Noticed 
Ac. Par. 1761. (66*) De la Fahrique des Aucres, 

1761. (67.) Du Chandelier, 1761. (68.) DeVK- 
pinglier, 1761. (69.) De Rcdnire Ic Feren Fil, I768. 

(70.) Da drier, 1762. (710 Dc Fair e hs End umes, 

1762. (72.) Du Cartier, I762. (73.) De Rafiner 

le Sucre, 1764. (74.) Du Drapier, 1765. (75.) De 
Faire les Tapis. (760 De Friser les Etoffes, 1766. 

(770 Du Couvreur, 1766. (78.) Du Tuiher Brique^ 
tier. (790 Du Serrurier, 1768. (80.) De Prfparer 
le CoUe* (81.) De Faire les Pipes, 1772. (82.) Du 
Potter de Terre, 1774-. (83.) Du Savonnicr, 1775. 

The earliest part of Mr Duhamel’s life was chiefly 
devoted to the study of vegetable physiology, which he 
had continued for thirty years before the publication of 
his principal works. The mo^t original of his ob^jcrva- 
tions related to the growth of plants, the formation of 
the bark and the wood, the effects of grafting, the in- 
version of a tree, the double motion of tiie sap, and 
the influence of light, air, and soil. In agriculture, 
he introduced the practice of drying corn, in a par- 
ticular stove or kiln, with a heat sufficient to destroy 
the insects which infested it and their larvas. He 
made many experiments on manures, and he confer- 
red a great benefit on several provinces of France, 
by introducing the cultivation of potatoes into gene- 
ra practice, us well as by promoting that of rhubarb 
in different places. 

Having obtained from Mr Mourepas the appointment 
of Inspector General of tlie Marine, he undertook to 
make himself master of every department of nautical 
knowledge; and setting out witli the established 
doctrines of Euler and Bou^uer, where theory was 
wanted, he collected, for Ins works on these sub- 
jects, an jminense mass of facts and experiments, af- 
fording the means of resolving eyery question 011 
practi^ grounds. He established a school for ship- 
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builder^ which e^lecUudlv secured to thenri^m edu* 

^ catip yA grior to thM<4pW^e carpeptert. He atso 
mw^erWKv vety valuable improvemenU in the theory 
of ropemakingi.aboartn^ especially the disadvantages 
a^ing froiU theimcessive twisting of cordage. His 
conduct in this capacity seems to have been os ju- 
dfcioua *!n a moral os in a mechanical point of view ; 
by his modesty and good nature^ he silenced the 
contending passions of those with whom he'^as 
c^liged io enter into discussioDi and he was enabled 
to unite a variety of opposite interests, in the im- 
portant object of the establishment of an academy, 
for the cultivation of naval science. 

His meteorological observations included, besides 
the usual registers, accounts of the direction of the 
magnetic needle, of the state of agriculture, of the 
diseases of the year, and of the times of migration of 
birds, and of the appearance of their young. 

From his experiments on the growtli of the bones, 
lie inferred, that they arc enlarged by means of the 
ossification of the laminae of the periosteum, nearly 
in the same manner as trees are known to grow by 
the hardening of the cortical layers ; although the 
bones, while they are soft, expand in every direc- 
tion, as the Very young shoots vegetables are also 
found to do. Having learned from Sir Hans Sloane, 
that madder possesses tlie property of giving colour 
to the bones, he fed animals successively on food 
mixed and not mixed with madder ; and he found 
that their bones, in general, exhibited concentric 
atrata of red and white ; while the sofler parts show- 
ed, in the mean time, signs of having been progres- 
sively extended. These experiments are still of 
great importance in illustrating the physiology of 
ossification, although the actual conversion of the 
periosteum into bone may justly be disputed. 

In trees, Mr Duhamel found that the graft was 
incorporated with the stock, so as to form a single 
substance completely identiccd^ith it ; and he show- 
ed that animal bodies were capable of a similar 
union, the vessels of the animals forming communi- 
cations with those of the pnru inserted ; the spur of 
a cock, for instance, grafted into his comb, uniting 
perfectly with it, and becoming gradually furnished 
with u bony core, like the horn of a bullock, which 
either forms a joint with the cranium, or is firmly 
attached to k, and affords nourishment for the growth 
of this newly adopted vneoiber. 

Having demonstrated, in l7S7t the different na- 
tures of soda and potass, he made an interesting ex. 
periment on the production of these alkalis by dif- 
ferent vegetables. He sowed the head of the salsola 
kali at Denainvilliers, and it was found by the ana- 
lysis of Mr Cadet, that its ashes produced at first 
soda, but afterwards mooe and more potass every 
year ; and, after several generations, almost entirely 
potass. His other chemical memoirs were of less 
permanent importance; and, with respect to the 
weight of ignited iron, , he was unfortunat^y inaccu- 
rate in his mode; of conducting the experiment, 
othmwise it teual nocesmerily have led him to an on- 
f icipatien of some of the most important discoveries 
of Uielestr century. 

From hia extensive correspondence in different 
fountriesy he ^ enabled to communicate to the 
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Ac.d«ray, from time to time, a number of dctnclied Dul'.nniri. 

which both amusing aiid instructive ; and 
ifhich appear^'IHrpetually in the histories of the re- 
spective years. His works were in general of an ele- 
mentary nature, and calculated for the use of such 
as possessed but little previous information ; and, 
hence, they may appear to some readers to contain '' 
an unnecessary detail of expluriution. “ Projixily,” 
says Mr Cordorcet, is injurious to perspicuity, when 
we are addressing ourselves to [lersons accustomed 
to. fix. their attention firmly on the subject before 
them ; who arc able to observe the bligiitest shades of 
difference, and to receive at once a variety of ideas ; 
supplying, where there is occasion, any connecting 
links of the cliain wliich may liavc been omitted : if 
we are too diffuse, the attention of such persons 
droops for want of excitement ; their memory is fa- 
tigued with the attempt to retain impressions, 
which have not been communicated to them with 
sufficient force; and when they are compelled to 
travel slowly, the delay exhausts them, from having 
been in the constant habit of a more rapid motion. 

But it was not for this very limited class of readers 
that Mr Duhamefs works were calculated, lie 
wrote for the use of those who seldom go beyond 
the bare expressions of die author ; who find all close 
attention toilsome, and who read rather for simple in- 
formation, than for the cultivation of the mind ; and 
an author may always be said to write well, when his 
style is appropriate to his subject, and to the capa- 
city of his readers.*' 

Mr Duha^el was economical in his habits of life, 
and disinterested in his views ; sacrificing his own 
pecuniary advantage, and that of his family, to the 
desire of serving the public by his experiments and 
his writings. Having once established a certain 
scale for his expcnces, he never troubled him- 
self with keeping a minute account of them. His 
integrity sometimes wore the appearance of seve- 
rity, and his vivacity that of harshness; but no 
imputation was ever cast on the goodness of his 
heart. He was averse to all changes, botli in poli- 
tical and scientific institutions, which were not con- 
nected with obvious improvement. He was punctual 
in his attention to the duties which his religion im- 
posed on him, but he did not sacrifice to unnecesEarj 
parade, such of his hours as he thought might be 
more conscientiously employed in studies of general 
utility. His rpplication, though assiduous, was sel- 
dom severely laborious. He never entered into any 
matrimonial engagements. On some occasions he 
felt himself neglected by the public ; but he was lit- 
tle disposed to lament this injustice, except from re- 
flecting on the effect, which it would have had on an 
individual less aealous, or less independent, than 
himself. Besides his election as a Fellow of the 
Royal Society of London, he obtained the honour of 
diplomas from the academies of Petersburg, :^lcr- 
mo, Bologna, Edinburgh, and Padua, and fro^ se- 
veral* agricultural societies; and his name has ac- 
quired a celebrity commensurate to the extent of his 
varied researches. 

Few persons have ever passed through life with 
greater tranquillity of mind, or witli a greater desire 
of rendering tbemselveB useful to mankind, than Mr 
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Duliamci DuliameU He was one of the most active prooiet- 
n . CTS of the kind of revolution which took place in 
D^ai^. cultivation of science during the last century; 

and of which the characteristic distinction was^ to 
endeavour to turn its chief course towards the grand 
objects of public utility and domestic convenience. 
Upon this modification of the pursuits of natural 
philosophy, Mr Condorcet very judiciously remarks, 
that, if the sciences have sometimes raisetl them- 
selves too higi] towards heaven, and if it has been of 
advantage to recall them towards the earth, we must 
still shun the opposite error of condemning them to 
creep on it for ever and when we sec the paths 
of discovery open before us^ wc must follow boldly 
wherever they lead us; confident that, sooner or 
later, all theoretical knowledge may eventually con- 
fer some material benefit on society, even with re- 
gard to the more practical purposes of life. Mr 
Duliamcl, indeed, well knew the necessity of pre* 
vious study, and of extensive inquiry, for the success 
of his experimental investigations : aud the former 
half of a long life lie spent chiefly in qualifying liim- 
self for making the observations, which he recorded, 
and deriving from them the instructions, which lie 
ublished, in the latter. At a very advanced age, 
is memory began to fail ; he still continued his 
pursuits, but without reaping any advantage from 
his application ; Tie attended the meetings of the 
Academy, but took little or no interest in any thing 
that passed at them ; and after having been present 
at one of these meetings, on the SSd of July 1782, 
he had an attack of apoplexy, which wholly depriv- 
ed him of his remaining faculties, and on the 13th 
of August put an end to his life. 

A few years before his death, he had felt very se- 
verely the loss of his brother, who had lived con- 
stantly at Deuainvillicrs, and had aasisted him in 
xnanv of his agricultural researches and meteorolo- 
gical observations, though he had always remained 
anonymous. His nephew, Mr Fougeroux, had also 
been useful to him, on several occasions, in his li* 
terary pursuits ; and this gentleman became heir to 
the principal part of the property of both his uncles. 
Eloge^ by Condorcet, Par* 1782, p. 131. 

(a. l.) 

DUMARSAIS (Cjssar Chesnau), a French 
writer who distinguished himself as a philosophical 
grammarian, was born at Marseilles on the 7th of 
July 1676. His life consisted of a succession of 
misfortunes; and his merits, considerable as they 
were, seem to have been entirely overlooked and ne- 
glected by his contemporaries. His father died while 
he was yet an infant ; and his mother, by her ex- 
travagance, dissipated his patrimony. He was edu- 
cated in hh native town by the Fathers de TOratoire, 
into whose congregation he entered, but leR them 
at age of twenty-five, and repaired to Paris, 
whem he married, and was admitted an advocate in 
1 704. He soon, however, quitted the bar ; separat- 
ed from his wife, to whom he gave up the little he 
possessed, aud went to reside with the President de 
^ Mai>ons, in th^ capacity of tutor to his son. But 
his prospects in this quarter were blasted by the 
death of his patron ; by whose family he was not 
treated with that respect and gratitu& which were 
TOL* 111. FART II. 
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doe to hie talenUMd hie ielirioei, "He IM. DmantU 
wards, auccessHreljr, tmpr to the sen *he 

famous projector, Marquis de < 

mont. It was period that he pid^- 

lished the results of hta'gratdmatical mvettigotions, 
which were received with^ cohtoeis. At a sub- 
sequent period, he opened an establishment for edu- 
cation in the suburb 8t Victor, which scarcely af- 
forded him the means of subsistence ; and be expir- 
ed, at length, under the accumulated pressure of 
years, infirmities, poverty, and neglect, on the 11th 
of June 1736, at the age of eighty* 

Duinanuus possessed no ordiuafy talents. His re- 
searches arc distinguished alike by their accuracy, 
ingenuity, and depth. As a man, he combined the 
greatest purity of morals and simplicity of character 
with a rare degree of manly fortitude in the midst 
of his misfortunes. Yet, during the greater part of 
his life, he was left to languish in obscurity ; and 
his merits scarcely attracted any notice until nearly 
half a century after his death. His works on philo- 
sophy and general grammar, however, are worthy of 
attention. Of these, the best is his Treatise on 
Tropes or Figures* D* Alembert and Voltaire have , 

both paid a just and discriminatiog tribute to the : 
merits of Dumarsais. An edition of his works was 
collected by Duchosal and Millon, and published at 
Paris, in 1797» in seven vols. 8vo. 

In the year 1804, the French Institute proposed 
a prize for an Eloge on Pumorsais, which was gain- 
ed by M. De^erondo, whose work was publislied at 
Paris, 1805, in 8vo. A previous, and well written 
Eloge on the same author, by D'Alembert, is to 
be mund in the Melanges de Litterature^ and pre- 
fixed to the above-mentioned edition of the Works 
Dumarsais. See also Biog. Vniverselle, ^ Ih.) 

DUMFRIES, a county of Scotland, situati^ be- Situatisi. 
tween 55° 2' and 55° 31' N# Lat. and between 2° Sg' 
and 53’ W« Long, is bounded on the north by the 
counties of Lanark, Peebles, and Selkirk ; on the ^ 

east by Roxburghshire, and Cumberland in England; 
on the south by the Solway Frith; and on the west 
by the stewartry of Kirkcudbright, and the county 
of Ayr. Its greatest length, in a south-east direc- Extent, 
tion, Is about 50 miles; and from Pecbles-shire on 
the north, to the Solway Frith on the soutli, the dis- 
tance is about 32 miles ; but the boundaries are very 
irregular. It contains somewhat more than 1006 
square miles, or 644,385 English acres, of which 
about 86 miles are in general low arable land, 
lying on the sea coast, 322 lailea^hiefiy hilly, and 
598 mountainous. It was ancij^tly mvided into £>iviaioB». 
tiiree districts, Annandale, Eskdale, and Nithsdale, 
so named after its princlnal rivers, each under a se* 
parate jurisdiction ; and these names are still re- 
tained in the common language of die people. 

Within die limits of the counQr. there are 42 pa- 
rishes, apd 48 offioiati&g clergymen. These are un- 
der the ecdesiasdcal jurisdieden of the synod of 
Demfiries, which extepda over five presbyteries, and 
fifty-three parishes. 

This county has for the most jMrt a southern eft* Surtace, 
posure, and, being surrounded vast ranges of 
mountains on the north, east, and west, the climate^ 
though moist, is mild and sahibrious. Snow sridofli 
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Dumfries. 


Riven and 
Lakes. 


AvMinerali. 


Warn 


M dklivities of tlie moun- 
^ainV/t^O HVjerago anmial teiT]i>eraturc ittjout i5^. 
Tbt win^ik In ^unimer and harvest arc from the webt 
and sootiiv and^ in winter and a[)ring from the east 
and north. About one acre in a hundred may be 
und^ wood; but it is not suffieitmt either for shelter 
or ornament.^ The soils are gravel or sand, loam, 
and clay, with moor and moss in some places, and 
aUuvial tracts on the banks of the rivers and the Sol- 
way Frith. 

The princijial rivers arc the Nitli, the x\nnan, and 
the Esk. The Nith, after ente ring the county i'rom 
Ayrshire,' traverses it in a south by east direction, 
for more than 4-0 miles, and, passing by the town of 
Dumfries, ialU into the Solway I'Vitli. Annan, the 
central river, has its source in the mountains in the 
north, where the county is bounded by Lanark and 
Peebles, and near which the rivers Clyde and 1 weed 
also take their rise, and, flowing boutli by Moffat, 
discharges itself into the Solway Fritli below Annan, 
after a course of about 30 miles. I'lie Ksk rises in 
the mountains on the borders of Selkirkshire, and, 
after flowin|^ past Langliolm, it forms for a mile the 
boundary with Cumberland, which it then enters, 
and, passing by Longtown, ftills also iuio the Solwa}' 
Frith, the whole extent of its course being above 
40 miles. Over the Nith, and within this county, 
there are six bridges, five over the Annan, and as 
many over the £sk. The bridge over the Nith at 
Dumfries was built in the middle of the thirteenth 
century. A number of tributary streams join ^se 
rivers in their progress. Of tlie lakes, Loch Skeen, 
1900 feet above the level of the sea, is most worthy 
ef nodee. It feeds the well known cascade, called 
the Gra^ Mares Tail, near the head of Moffat Wa- 
ter. Near Loobmaben there are six or eeven lakes ; 
the ancibnt royal castle of that name is situate on 
the marg;tn of one that is three miles in circumfer- 
ence. 

The minerals and fossils of Dumfries-shire are 
lead, antimony, manganese, coal, sandstone, iron in 
different forms, limestonei marble, and slate; and 
gold in small quantities is still occasionally found in 
the sand, or adhering to quartz, near LeadhiUs. The 
lead-mines at Wanloc^chead belong to the Marquis of 
Queensberry, and vtdd him about L. 5000 a-year. 
In 1809, their produce was 15,552 bars, of 9 stones 
each, worth L. 92 per toh. Silver is sometimes ex- 
tracted from the lead, in the proportion of from 6 to 
12 ounces in the ton. About 900 people are em- 
ployed, of which IIB are pickmen, who earn about 
L< 32 a-year, worlting six hours out of the twenty- 
four. Tliere is a library of 700 volumes, accessible to 
tlie workmen for a small payment; and they are dis- 
tinguished for their information and good conduct. 
The only coal capable of being wrought is at the 
extremities of the countVr-^'Sanquhar ^ the nortii- 
west, and Cauobie on the south-east ; to that the 
greater pan of it. Is supplied with ifais article from 
E^tautd, and from.LanIwkahire and Ayrshire. The 
piWi^ litueworJto are at Closeburn in Nithsdale, 
and iCelhead in Annandale. 

Mineral vraters are found in different parts of the 
county, partieidarly a fine chalybeate, dear the burgh 
of Annaa^ another at Brow, parish of Uuth- 

^ il 


well'; and a sulphureous spring at Cioee burn House. Dmuf'rics 
But the two most esteemed are near Mnllat, one 
of which is sulp!»uieous, and the other u rhjii\- 
heate. The former, which has been kno'wi fe,r 
two cLMitLiries, is a'ooiit a mile from the villjige ; 
and issues from a rock of compact greywacke, 
which contains interspersed iron pyrites ; and a 
little above il there is u bog. Dr (larnet found n 
wine gallon of it to contain of muriate of soda H6 
grains, sulpliureted hydrogen g.'is 10 cubic inches, 
azotic gas 4 inches, and carbonic acid 5 inches, in 
its taste and medicinnl qualities it is similar to the 
sulphureous waters oi H.irrowgate, only h ss power- 
ful. It is commonly drank at the fountain, and also 
used for the warm bath. Tlie chalybeate, or Hart- 
fdl i^pa, is about five miles from tlie viilugt , in a deep 
and setjuestered ravine, on tlio side of tlie Iljrirell 
mountain, and contains, according to Dr Gnrnei’s 
analysis— of sulphate of iron SI grains, sulph.'itc of 
alumina 12, oxide of iron j.'», and 5 inclu‘s of azotic 
ga.s, in a wine gallon. It is strongest after rain. It 
is a powerful tonic, taken at tlie rale ol'a w ine glass- 
ful twice or thrice a-day ; and may be carried to any 
distance. This spring was discovered alout 7<l years 

The most extensive proprietors in tin’s county arc DauUd 
the Duke ofBuccleiich, the Marquis of (lucensbcrry, 
the Earlof llopetoun, and the Earl oi Manslield ; and 
besides these, the number of proprietors is about 
The valued rent is L. 158,502, 10s. Scots, of which 
more ( ban a half is held under entail. In 1 8 1 1 the real 
rent of the lands was L. 246,001, 12s. 6d. or about Rcni.iL 
7b. 6d. the English acre, and of the houses L. 16.787 
Sterling. In the vicinity of the castle of Lochmaben, 
a considerable tract of rich land, called the Four^ 
iotvnSf is held by what is termed the kindit/ tenure, 
the only instance of the kind perhaps in Scotland. 

The land is parcelled out in lots among a great num- 
ber of proprietors, who pay a small fixed sum yearly, 
in full of rent-duty and tithe, to Lord Mansfield, as 
keeper of his Majesty’s castle of Lochmaben; and 
they transmit their shares simply by possession. 

This peculiar tenure is said to be as ancient as the 
time of Robert Brucc. Many of the lots arc too small 
to afford their owners the means of subsistence. The 
principal seats are Drumlanrig Castle, on the west 
bank of the Nith, now the propesty of the Duke of 
Buccleuch ; Raehills, built by the late Earl of llope- 
toun, on the old family estate of Annandale ; and 
Langholm Lodge on the Esk, the occasional resi- 
dence of the Duke of Buccleuch. Caerlaverock, near 
the Solway Frith, the seat of the Lords Maxwell ; 
Mortoun Castle, Torthoiwald, and Sanquliar Castle 
in Nithsdale; Achincass, Lochwood, Lochmaben, 
and Goinlongan, in Annandale, are ancient buildings, 
now in ruins. 

Farms vary much in size— arable, from 50 Jq 600 Farms^ 
acres, and hUl sheep walks, from 300 to 9000. The 
latter description of land maintains about two sheep 
for every three acres. The number of farmers has 
been stated at 1900. The leases of arable land arc 
from nineteen to twenty-one year^ cf sheep farms 
commonly I'rom nine to thirteen years. The rents 
are all paid in mont-y. The agriculture of this coun- 
ty seems to hold a middle place between that of the 
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Dumfries, border counties of Roxburgh and Berwick and the 
Lothians, and the more northerly divisions of Scot- 

Agneiiliuic. j Though tlie prevailing soil be light and friable, 
turnips do not generally form one of the crops In ro- 

* ration, nor is it the practice of most farmers, who 

raise tliem on a smaller scale, to feed them off with 
sheep. The crop chiefly trusted to for keeping the 
land clean is potatoes, which are cultivated to a con- 

. sidcrublc extent, and receive nearly all the farm- 

yard manure. Wheat is not a general crop, and 
beans very rare. The growth of barley has been 
cheeked by the duties on malt. Oats are cultivated 
extensively on every farm. About 1,200,000 Win- 
chester Imshels of lime are supposed to be used every 
year as manure, the exjience being about L. 54,000. 
The implements are not difleren* from those in use 
in most parts of Scotland, except that single horse 
carts are almost universal. The fences on the sheep 
farms are dry stone walls, and on the low grounds 
while-thorn hedges ; but the latter, owing to neglect, 
are often worse tlinn useless. Mr Menteath of 
Closebnrn In id down a large tract of thin peat moss 
with Yorkshire fog [ilolcus lanatufi)^ after paring 
and burning, nnd has found it to form n valuable 
pusiure. lie allows six busiids of seed, ond a dress- 
ing of eighty busln ls of lime to the Scots acre. 
Timothy ha^ been cultivated with great success by 
Mr iVI undell of the Academy at Cloeeburn. The 
cattle are of the Galloway breed, though not always 
unmixfd ; few comparatively are carried forward to 
the buichcr, most of them being driven to the south, 
at the proper age for fattening. A number of Jligh- 
lar.d cuttle, bought at the Falmrk Trysts, are kept for 
a season, and then resold, and also Irish cattle in a 
smaller proportion. The dairy is not an object of 
much attention. The number of cattle of all ages 
bred in the county has been computed to be 50,000. 
The sheep are of the Cheviot and black-faced breeds, 
with a few flocks of Leicester on the arable farms, 
the number of the whole being about 200,000. A 
great many hogs are bred and fattened chiefly on 
potatoes ; the pork is cured in the county, and sent 
ofl' in bacon for the London and Newcastle markets, 
to the yearly value, it is said, of about L. 50,000. 
The district of Annandalc has the greatest share of 
this trade. For agricultural produce, the Winches- 
ter bushel and avoirdupois weight are in general 
use; but oatmeal, as in other parts of Scotland, is 
sold by the stone of 17 J lb. avoirdupois, eight of 
which z= 140 lb. make a boll. 

Manufac- The manufactures of Dumfries-shire are not very 
extensive. Cottton-spinning at Langholm and An- 
nan, and cotton-weaving the latter place; linen 
only for home consumption ; a small iron-work at 
Kirkconnel ; a paper-mill, two small fouuderies, and 
several breweries and tanworks at Dumfries, and a 
carpali manufactory near Sanquhar, comprise all the 
branches worthy of notice. Salt was formerly made 
from sleech without paying duty, in the parishes of 
Cuipmertrees and Ruthwell, in consequence of an act 
in 1671, but the right to this exemption has been 
dately questioned^ 

Commerce. The port of Dumfries extends from Southwick in 
tlie parish of Colvend, in the stewartiy of Kirkcud- 
bright, along the Solway Frilli to the border stream 
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of Saiic, and therefore nearly all lad im* OwnfriM. 

ports of the county by sea pass through IS. 

I8O9, the entries inwards were 493 vessels, carrying 
1339 men, and 18,935 tons; and 287 vessels clear- 
ed outwards, with 802 men, and 12.090 tons. Most 
of the inward vessels are laden with coal, and of the 
outward with grain. But its molt valuable exports 
are cattle, sheep, bacon, and wool ; almost all of 
which, excepting the last, arc sent out of it by land. 

The only fisheries that can be said to belong to Piihcrles. 
this county, which has no other communication with 
the sea than by the Solway Frith, are those of its 
rivers, and they are inconsiderable. The salmon 
fishings have lately failed, owing, it is alleged, to the 
fish being intercepted in their passage up the Sol- 
way, by the numerous stake-nets placed there in the 
salt water. The fishing ground to the west of the 
Annan, including a part of that river, was let sOnie 
years ago for L. 90O. An act was obtained for the 
protection of these fisheries in 1 804. 

It is not so common in this as in the other southern Condition of 
counties of Scotland, to have cottages on every farm ; A'® 
unmarried labourers, who live in the farAers* houses, 
being in many cases preferred. Hence the lower " 
classes are lodged for the most part in towns and 
villages, where their accommodations are various as 
their means, but in general much superior to those 
which the country cottages alVord. Many of these 
last are built of dry stone dashed witli lime, some of 
tliem of stone and turf without any lime, and a few 
with walls of mud. In 1812, wages were from Is. 6d« 
a day in winter to 3s. in harvest, and might average 
nearly 2s. 6d. throughout the year ; but here, as in 
every other part of Scotland, country labour has 
fallen at least one-third within these few years, ex- 
cept that of married servants hired for the year, 
whose wages are paid' in oatmeal and other kinds 
of farm produce. Their food, when they eat in 
their employers’ ^l^use, is oatmeal and potatoes 
for breakfast and^ supper, with broth and meat 
to dinner. Peat or turf is the cCimraon fuel. They 
are all taught to read, and the boys at least 
to write and cast accounts ; in many of the country 
parishes Latin, and in all the larger villages (vreex 
and French may be learned for very moderate 
fees. The number of paupers is about one thousand, 
and the payments in common years do not exceed 
L. 5000. Tliere is a poor-rate levied in a few pa- 
rishes, which may amount to about onejjrr cent, on 
the rent ; and it is paid in equal proportions by the 
landlord and tenant. 

Dumfries-sliire sends one member to Parliament; Hepresentsp 
and the boroughs of Dumfries, Annan, Lochmaben, tion. 
and Sanquhar, in this county, with Kirkcudbright in 
the stewartry of that name, join in electing a repre- 
sentative for the Scots boroughs. Moffat and Lang- 
holm are well built, populous, and thriving villages : 
several new ones have been laid out according to 
regular plans wijthin theM fewyesara, by spirited pro- 
prietors. Graftoey, or, as our southern neighbours 
write it, Gfrctna Green^ has long been notorious for ,, 
the celebration of clandestine masriages, for which 
it Is conveniently situated .near the English border 
The local militia and yeomanry cavalry, in 
amounted to ]95B| wl^b| with the county 
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mads irhalpt it* militaty force about * 800 . with'the articles Dumfries, county and borough, in Dumfrie* 
Dunbarton populaliop ih 180 arid 1811 is given in the the body of the work, ^ee also for iin ac count of 
following abiMot liee Singer’s General yiem of the its mineralogy, Professor Jameson's Survei^ in 1805 : 

Population. A^kimiiT^^$i^f^ihe Cwntyof DumjHety^ and C«/efitonio by Mr Clialmers, for its most inte- 

^ Sit John Sinclair's General Wfori qf Scotland, 1814; resting antiquities. 
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HlMIgBS. 

1 PKRSOKS. 

OCCUPATIONS. 


Inhabited. 

Uy how 
rnsny 
Famiket 
occu- 
pied. 

i 

1 

& 

Males. 

Fsnudes. 

Pfrsont 
chiefly em- 
ployed in 
Agricul- 
ture. 

Prr soils 
cliiofly em- 
ployed in 
Trnde, Ma- 
nuiacturcH, 
or Handi- 
craft. 

All otlier 
Persons not 
compritied 
in tile two 
preceding 
classes. 

Total of 
Persons. 

10,785 

11,850 

246 

25,407 

29,190 

10,691 

6317 

37,146 

54,597 


1811. 


HOUSES. 

PERSONS. 

OCCUPATTONa 


Inhabited. 

By how 
many 
FanU^i 
occu- 
pied. 

1 

Malec. 

Females. 

Familiet 
cliiefly em- 
ployed jn 
Agricul- 
ture. 

Families 
chiefly em- 
ployed in 
Trade, Ma- 
nufacturcfl, 
or Handi- 
craft 

All other 
Families not 
comprised 
in the two 
preceding 
classes. 

Total of 
Persons. 

11,660 

12,964 

299 

29 .S 47 
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Situation. DUNBARTON, or DUMBARTON, a county 
in Scotland, situated between 55^ and 56^ 25' 
N. Latitudei and between 3^ 55* and 4*^ 53' W. Lon- 
gitude from Greenwich, comitts of two districts, six 
miles dbtant fHhn each othm*. The western, which 
is much the larger, is about 40 miles long and 12 
broad, and is bounded by Perth|^e ^ the north ; 
by Argyleshire, from which it it sq»rt^ by an arm 
of the sea called Loch Long, on the west .; by the 
river Clyde and Lanarkshire on the south-west and 
south ; and by Stirlingshire on the east. The eastern 
district is completely enclowd by Stirlingshire and 
Lanarkshire. The whole, county contains 230 
flxtcDt square miles, or 147|800 Sn^ish ecroi, ef which the 
smaller division may ooQspnse €5 miles or 15,000 
acres. It is divided into IS parato, of which there 
are only two in *Ui€ eastern district, Kirkintilloch 
and Cumbernauld. This last belonged to Stirling- 
shire, till the Eaiicf Wigton, whose property it was, . 
became heritable sheriff of Dunbartonshire, when 
be procured it to be annexed to this county. 

•liiiute. The prevailing winds are from the west and south* 
west, but easterly winds are frequent in the spring 
months. Showers are very common, but heavy and 
continued rainSiof rare occurrence, are sel- 

dom v^a0vere^,iad, eocept on the moumaini, snow 
nevwr lies TCng.' The'' ciimate is, upon the whole, 
more .ftvourable to pasturage and Ae growth eX 
tiMHUV ^en to crop«, but not inwubrious. 
lltc range of the Urometer is about 240* and of 
the thermometer from 6^ to 80^. The soils of the 
lower grounds schistose claa^,iniiced with small 
atones ; ridi black loam on the'bra&s of the Clyde ; 


and gravel on the river Leven ; but about two-tbirds 
of the county consist of lofly mountains, some of 
them 5000 feet high, part of the ridge wdiich 
crosses the island from Forfarshire to the Firth of 
Clyde, known in the districts to the eastward by the 
names of the Sidlaw, Ochill, and Caropsic Hills. 

Coal, iron-ore, limestone, freestone, and slate, are Minerals 
its most valuable fossil productions. The only coal®"** 
now worked is at Lan^auld, in the parish of East 
Kilpatrick, on the southeast border, where the quan- 
tity raised annually is about 11,000 tons. About 
3000 tons of ironstone are sent yearly to tiie Car- 
ron foimderv from the parishes of Kirkintilloch and 
Cumbernauld. Limestone abounds in various parts, 
but, partly from its inferior quality, and partly from the 
want of coal to calcine it, it is not worked to a great 
extent, except at Langfauld, where the coal is quar- 
ried along with it, and at Netherwood and Cumber- 
nauld. White and red freestone are met with in se- 
veral places ; the finest quarry is at Garscube, on 
the banks of the Forth a%d Clyde Canal. The only 
slate quarry that has been worked with success is at 
Camstradan, in tlie parish of Luss. The principal 
market for the dates is Glasgow, to which they are 
conveyed in lighters by the Leven and the Clyde. 

The only river of any note which can be skid to^^ten. 
belong to this county is the Leven, the outlet of 
Lochlomond, which, flowing for about five miles 
through a fine valley, joins the Clyde at Dunbahon 
Castle. Its waters, which are singularly pure and 
soft, are well adapted to the business of bleaching 
and printing cottons, branches which are established 
to a great Extent along its course* The other 
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Dunbarton, streams are Luss, Froon, Finlays, Douglas, Fal- 
loch, and Luggic. Clyde, Endrick, and Kelvin, 
firm along its borders. Loclilong and Gareloch are 
arms of the sea; the first of which separates this 
« county from Argyleshire ; and the other penetrating 

the land for about seven miles, nearly detaches the 
peninsula of Roseneath from the mainland. While 
this extent of sea-coast affords the benefit of water 
carriage to so large a portion of the county, the in- 
land tracts are benefited in almost an equal degree 
by the Forth and Clyde Canal, which passes through 
it for more than sixteen miles. The only remark- 
).oeliio- able lake is Lochloinond^ which is about twenty-four 
nioiui. miles lung, and in its greatest breadth, towards the 
south, above six. About two>thirda of the shore, 
and most of its islands, thirty in all, are in Dun- 
bartonshire ; the rest belong to Stirlingshire. It 
is probably not to be equalled by any lake in Bri- 
tain for the variety and magnificence of its scenery ; 
the picturcs(|ue beauty of its wooded banks and 
islands, affording a striking contrast to the rugged 
and lofty mountains that rise in its vicinity. It 
covers about 20,000 acres, and its surface is sup- 
posed to be increasing. The best view of the lake 
is from a promontory above Loss, a village on the 
western shore. 

The landed property of this county is divided 
among about 150 individuals, exclusive of the feuars 
in (owns. None of the estates are of great yearly 
Jltntiil. value, and two-thirds of them are small. The valued 
rent is L. .S5,382, 78. 8d, Scots, of which near a third 
is held under entail; and, in 1811, the actual rent 
of the lands was h, r>6t97^, 13s. and of the houses 
L. 5791, 15s. Sterling. There arc a number of 
scats belonging to the larger proprietors, among 
which Roseneath, the splendid mansion of the Duke 
of Argyle, is by far th^ost magnificent ; and a great 
rtepTcscnta. many villas, the propirty of manufacturers. The 
county sends one member to Parliament, and the 
town of Dunbarton joins with Glasgow, Ruther- 
glen, and Renfrew, in electing one for the Scottish 
boroughs. 

Vnrmi. arable land of Dunbartonshire is divided into 

small farms, averaging not more than fifty acres ; io 
the highland district it is common for artisans and 
others to hold pendicles, as they are called, below 
L. 12 of rent; and still lower in the scale are the 
cottagers, possessing from two roods to an acre, 
w ith grazing for a cow, at a rent of L. 5. The hill 
pfistures are necessarily let out in farms of several 
imndred acres. Since the introduction of sheep, 
farms (if this description, that formerly let at L.20 
and L. 50, have risen to L. S00 and L«i00. There 
are still instances of farms let to thr^e or four ten- 
ants jointly. Ill addition to money rents, kain»ibwls^ 
and lambs are sometimes paid, and even the b^a- 
rous practice of exacting labour from the tenant and 
Agriculture, hib horses is net altogether unknown. Hence agri- 
culture, throughout the greater [iirt of the county, 
Is in a very backward state, and .does not produce 
grain enough for the wants of the inhabitants. Two 
or more crops of corn are taken in succession. Po* 
tatoes come in place of fallow as a preparation for 
wheat, even on very unsuitable soils. Flax was cul- 
tivated till within these few years, to % small extent 
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upon almost every farm, but the tpanlity ib now 
nearly confinetl to what may give employment ko the 
farmers' families in winter, very little being suwn 
for sale. Oats and potatoes are tlie principul crops. 

The land, upon the whole, is well enclosed, partly 
with BtonC walls, and partly with hedge and ditch. 

All that is let out to farmers is^ield on lease, com- 
monly for nineteen years. Few cattle are bred in the 
county, and not many fattened. It is the practice to 
buy Highland cattle, keep them for a season, and 
then resell them to go farther south. The dairy is 
DOW a source of profit on most faims. The cows 
are generally of the Ayrshire breed. Sheep are 
confined to the mountains, and are almost all of the 
black-faced breed. Much improvement in farm- 
buildings has taken place within these forty years ; 
but so long as farms are so small, the accom- 
modations must he of a very inferior description, 
to those met with in well cultivated districts. 

Cottages are, with few exceptions, very wretched. 

Some that have been lately built are covered 
with paper. The paper is repeatedly dipt in tar, 
and, when dry, nailed on like slates; a layer of 
pitch is then spread over it, and fine sand or 
smithy-ashes sifted above all. The roof is formed 
so flat as to incline to tlie horizon at an angle of 
only 10^ or This is not only a cheap but a du- 
rable covering, and serves fpr other buildings than 
cottages. Sheathing paper, such as is used for the 
bottoms of merchant ships, is most commonly em- 
ployed, though some give the preference to brown 
packing-paper. It must be composed of hemp or 
linen rags, as that which is made of cotton does not 
imbibe a sufficient quantity of tar. 

The woods and plantations of this county are Coppice 
extensive and valuable. According to the agri-^<x^K< 
cultural survey in 1810, their extent appears to 
be near 7000 English acres, of which about the 
half is coppice; yielding to the proprietors an 
yearly income almost equal to the rent of the 
arable lands. On spots unfavourable to oak, these 
coppice woods consist of ash, yew, holly, moun- 
tain-ash, birdh, hazle, aspen, alder, crab, thorn, 
atnl willow. The age at which they are cut is 
from twenty-t^ to twenty-four years, when they 
are worth about L.30 an acre; but there are in- 
stances of woods, of considerable extent, selling at 
much more, where proper attention has been paid to 
enclosing them, and afterwards thickening them by 
means of layers, or thinning them, as may be neces- 
sary. It is the usual practice to reserve a certain 
number of young trees at each cutting, the greater 
part of which are cut down at the secoiid fall, when 
they are nearly fifty years old, and the rest left to 
grow up to timber trees. The soil and climate of 
this county are particularly favourable to planta- 
tions, which begin to make a return to their ow ner 
in ten or twelve years, and in thirty years afford sup- 
plies to the carpenter. The most extensive planta- 
tions are OA tho estate of Luss. There is a very 
fine ask in Bonhill church-yard, the branches of 
vriiich cover an area iOO feet in diami^ter. Its trunk 
is about nine feet high, of which the smallest dio-^ 
meter is six feet, and its three principal branches 
are from ten to twelve feet in circumference. On 
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Punbarten. the banks and of Lochlomond there is a con* 

' siderable number of yew treesi Aonic of them, of great 
size. 

llanufoc- manufiietures of this county are various and 

extenaive* Ot these the printing of cottons is en-^ 
titled to the first place. Next to this is the bleach-, 
ing of cotton, carried on ut nine fields, which forms 
a part of the business oi’ the calico-printers. There 
arc aho three extensive cotton-mills, three paper- 
mills, an iron-work at Dulnotter for edge tools and 
all sorts^of wrought iron goods, large glass-works 
and several tan-works at Dunbarton ; a manufacture 
of alkali at Burnfoot of Dalmuir, and a distillery of 
pyroligneous acid at Milburn. On the short course 
of tbe river Leren, not much exceeding three miles 
in a direct line, there arc six large printhelds and 
five bleaohfields ; and the rivulet of Duntocher^r 
Daltnuir, in a still shorter course, turns no fewer 
than sixteen water-wheels. The extent of the whole, 
n 1810, is thus stated : 

V 

Ground occupied, about (Scots acres) SSO 

Value of buildings and machinery, L. 250,000 
Coals consumed unnually, tons - 32,000 

Yearly expenoe in fuel, - L. J 9,000 

Number of hands employed of both 
sexes, and all ages, - - 3000 

Average earnings about 26. a-day. 

Total yearly wages, allowing for in- 
terruptions from sickness and 
other causes, - - L. 90,000 

Excise duties annually, - L, 140,000 

Besides these largo establishments there is a num- 
ber of lint-mills, two woollen^mills, chiefly employed 
in carding, and several fulling-mills. 

Fisheiies. The gross produce of the salmon-fisheries of this 
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county may be about L. 1000 a-year; the principal Dunbarton, 
one is upon the river Leven. Those on the ('iyde 
and Lochlomond are comparatively of little import- 
ance. About fifty boats arc employed in the her- 
ring fishery, of which the annual value may be about 
L. 4500. 

The wages of labour are higlicr in this than in Condition oi 
most of the Scottish counties. In 1810, farm ser- 
vants, who are for tlie most part unmarried, had from 
L. 35 to L. 42 a-year, and when manufactures are 
prosperous, many of the workmen in them earn near- 
ly twice as much. Provisions arc also dear; and 
fuel, which is principally coal, the greater part of 
it brought from the adjoining counties, is in many 
parts higher priced than in our largest cities. There 
were about 274 paupers in the county in 1811, but 
few of them were maintained solely on parochial 
charity. Such as are able to gain their subsistence 
in part by their own industry, receive only what is 
necessary to support them in addition to their own 
earnings ; and those who are altogether incapable of 
work, are in most coses relieved by the charity of 
individuals, tbe parish paying only for clothes and 
house rent. The whole sum expended by the j)a- Poor, 
rishes^does not much exceed L. 1000 a-year, of wliici) 
only L. 290 is raised by assessment. I'he rent of 
land and interest of capital amount to L. 200, inci- 
dental funds to L. 120, and the collections at the 
churches to L.39O. 

The population of Dunbartonshire, in 1756, was Population. 
1.3,253; in 1790-8> 17^743. The po})ulation in 1800 
and 1811 is piven in the following tables. About a 
third of the inhabitants live in Dunbarton and six 
other smaller towns. See SiaList'ual Account of 
Scotland, — Beauties of Scotland ^ Vol. III.; and 
Whyte and Maefarlun's General Vievi of the Agri- 
culture of the County of Dunbmton, isil. 
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DUNDAS (Henry, Viscount Melville), n 
lute eminent British statesman, was born about the year 
1741 . He was a younger son of the Right Honour- 
able Robert Dundas, Lord President of the Court of 
Session in Scotland, by Miss Gordon, a daughter of 
Sir William Gordon of Gordonston, Bart. He was 
educated at the High School and University of 
Kdinburgh, and having been brought up to the pro- 
fession of ilie law, was admitted a member of the 
Faculty of Advocates in the year 1763. He soon 
distinguished Iiiinself at the bar, and rapidly at- 
tained to extensive practice. The first promo- 
tion he obtained was the situation of one of the 
Assessors to the Magistrates of Edinburgh ; ' after 
\vhi( ii lie became, successively, an Advocate-dc- 
pute, and Solicitor General. In 1775, when Sir 
J uneK Montgomery was appointed Lord Chief Baron, 
Mr Dundas succeeded him in the oflSce of Lord Ad- 
vocate, which situation he continued to occupy 
iiniil 17 S:h In the month of March 1777, he 
was appointed joint Keeper of the Signet for Scot- 
la))d. 

jTom the period of his appointment to the office of 
Lord Advocate, Mr Dundas in a great measure aban- 
doned the ordinary practice of the bar, and devoted 
himself to public business. In 1774, he became a 
Member of Parliament, having been elected represen- 
tative for the county of Edinburgh. Some years af- 
terwards, he resigned the representation of the coun- 
ty in favour of the present Lord Cliicf Baron, and was 
chosen Member for the city of Edinburgh, which he 
continued to represent, until his advancement to the 
peerage. Although originally returned to Parlia- 
ment in opposition to the ministerial interest, he 
soon joined the party in power, and became a stre- 
nuous supporter of Lord North's measures during 
the American war. He frequently spoke in the 
House of Commons, and notwithstanding the disad- 
vantages of an ungraceful manner, and a provincial 
dialect, he was always listened to with great atten- 
tion, on account of the clearness of his statements, 
and the weight of his argumeaU. 

In the year 1783, Mr Dundas was admitted a 
member of the Privy Council, and appointed Trca* 
aurcr of the Navy, under the administration of the 
late Marquis of Lansdowne, then Earl of Shelburne ; 
and he continued to fill that office, and to support the 
measures of government, until the dissolutiim of that 
ministry. During the short coalition administration 
he was out ofplacc, and made a conspicuous figure in 
opposirg the memorable East India Bill, a measure 
which occasioned the overthrow of the ruling party. 
Upon that occasion, he displayed a knowledge of 
the affairs of the East India Company, which was 
evidently the result of much study and laborious in- 
vestigation. In the month of December 178S, when 
Mr Pitt became Prime Minister, Mr Dundas was re- 
stored to the same office he had previously held ; and 
was appointed President of the Board of Control, un- 
der the new East India System. In ITRL became 
a member of the Cabinet, in consequence of his ap- 
^lointnient to the office of Principal Secretary of 
State for the Home Department. The duties of this 
i^ijce he discharged with energy and ability. The vo- 
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lunteer ( 13 'stem, which, undoubtedly, Contributed D&tidas. 
much to rouse theimrit of the country, during a po- 
riod of peculiar diimulty and danger^ has been as- 
cribed to Mr Dundas. 0^ the accession of the Duke 
of Portland to the administration of Mr Pitt, he re- 
signed the Home Department, and became Secretary 
nt War. At this time, he also held the offices of 
Lord J’rivy Seal, and Governor of the Bank of Scot- 
land; and enjoyed an extent of patronage in his 
native country, v/hicli has seldom, if ever, fallen to 
the share of any individual, and has been considered 
by many os more exclusive than can be safely con- 
fided to the hands of any one mar. I'or manyyeais, 
he was the intimate friend and coadjutor of Mr Pitt, 
and took a leading part in all t!ic important mea- 
sures of his administration. TIk' details of these 
measures, and Lord Melville's conduct in regard to 
thditn, belong to history. In the present article we 
must restrict ourselves to a gcncTal outline of the 
events of his life, and a short Euiiimary of the lead- 
ing traits of his character. 

Upon the resignation of Mr Pitt, in 1801, Mr 
Dundas also resigned his political offices; and, in 
1802, under the administration .of Mr Addington 
(now Lord Sidniouth), he was elevated to the peer- 
age, by the titles of Viscount Melville and Baron 
Dunira. The last public situation which be held in 
the government was that of First Lord of the Admi- 
ralty, to which he was appointed, on Mr Pitt's re» 
turn to power, in tlie room of Lord St Vincent. It 
was in his administration of the affairs of the navy 
department, that his Lordship incurred that irregu- 
larity, relative to the balances of public money re- 
maining in his hands, which produced his celebrated 
impeachment. We conceive it unnecessary to dwell 
upon the proceedings of that well-known trial. It is 
sufficient to say, that the House of Lords finally ac- 
quitted him of all the charges brought forward in 
the articles of impeacliment exhibited by the Com- 
mons ; but he had previously resigned all his offices 
in the administration. 

Subsequently to^ his acquittal. Lord Melville 
was restored to his seat in the Privy Council ; but 
did not return to office. He sometimes took a share 
in the debates in the House of Lords ; and, in 1810, 
he brought forward a motion, the object of which 
was to recommend the employment o( armed troop- 
ships, instead of hired transports, for the accommoda- 
tion of such troops as it might be found expedient to 
embark in furtherance of the public service. But 
the greater part of his time was spent in Scotland, 
where he died suddenly, at the house of his nephew, 
the Right Honourable Robert Dundas, Lord Chief 
Baron of the Exchequer, on the 27th of May 1811, 
at the age of seventy- one. He appeared in his usual 
state of health for some time preceding, and his death 
is supposed to have been hastened by the affiiction 
he felt for the loss of his old and valued friend, the 
Lord President Blair, who died a fcifr days before. 

In his person. Lord Melville was tall, stout, and 
well formed. In public life, he was principally dis- 
tinguished by his great capacity for business, by the 
unwearied attention which he paid to the det^e of 
all official measures, and by the manliness and deci«> 
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1)uni(tt6 sion of hi8 conduct. For many yoars, as we have 
II . already observed, he was the steady friend and firm 

^n nii^ supporter of- the measures of Mr Pitt, to whom he 
' proved a very powerful auxiliary. While he held 
the offices of Tieasurer of the Navy, and First Lord 
of the Admiralty, his exertions are admitted to 
hafre been attended with great advantage to the 
public service. He devised several improvements 
in the details of that department, Mdiich have been 
found of great utility; and, in particular, the re- 
gulations with regard to the payment of seamen’s 
wages, transmission of letters, and other matters 
connected with that branch of the public service, 
contributed much to the comfort of that class of 
men, and are highly honourable to the character of 
their author. In Parliament, he was a clear, acute, 
and argumentative speaker. His eloquence, how- 
ever, was that of a man possessed of strong natural 
^ talentSj wholly unadorned by literary taste or ac- 

quirements ; and his speeches produced their effect 
from the solidity of his arguments, and the fear- 
lessness with which he delivered his opinions, not 
from any powers of oratory, or graces of style. The 
ornameOtaJ part»^^of eloquence, indeed, beseemed to 
despise, ana was satisfied to bring his audience at 
once to the^^jeci he had in view. Political power 
was his pMdtfn s and the bustle of efficLal life was 
the eMUent in which he loved to move. 

If private life, his Lordship was a most agreeable 
cMl^ion ; easy, frank, and convivial ; careless of 
of money, even to a fault ; always disposed to do 
kind offices *, affectionate in his domestic relations, 
ood greatly beloved by the numerous circle of his 
friends. 

Lord Melville was twice married : first, to Miss 
Ronnie, daughter of Captain Kannie of Melville, by 
whom he had one son, Robert, now Lord Melville ; 
and three daughters. His second wife was Lady 
Jean Hope, sister to the late Earl of Hopetoun, by 
whom he left no issue. 

Although not, strictly speaking, a literary man. 
Lord Melville is the author of several pamphlets, 
on political subjects, which are distinguished by 
his usual sense and knowledge of business. These 
are, 

The Substance a Speech in the Home of Com^ 
monsy on the, British Gox>ernnient and Trade in the 
East Indies^ April S3, 1793. London, 1313. Svo. 

Letter to the Chairman g/’ the Court of Directors 
of the East India Company , upon an Operi Trade to 
india, London, 1813* 8vo» 

Letters to the Right Honourable Spencer Percival, 
relative to the Establishment of a Naval Arsenal at 
Northfleet. London, 1810. 4to. (h.) 

DUNNING, John (Lord Ashburton), a ce- 
lebrated English counsellor, was the second son of 
Mr John Dunning of Ashburton, Devonshire, an 
Attorney. He was born at Ashburtoa, on the 18th 
of October 1781 ; and was educated at the free 

S rammar school of his native place, where he soon 
istinguished himself by his proficiency in classical 
literature, as well as the mathematics. On leaving 
■choo), he was taken into bis father’s office, where 
he remained until the age of nineteen, when he was 
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sent to the Temple. After he came to the bar, he Dunning, 
got very slowly into practice. In the year I7()2, he 
was empolyed to draw up A Defence of the VniUd 
Company of Merchants of England trading to the 
East Indies^ and their Scrvnjiis [particularly those 
at Dengal)^ against the ComplahiU of the Dutch East 
India Company to his Majesty on that Subject; 
which was considered a masterpiece of language and 
reasoning ; and from which he derived not only im- 
mediate profit, but such a large share of reputa- 
tion as secured him extensive practice in his profes- 
sion. 

In ] 763, be distinguished himself, as counsel, in 
the memorable proceedings in the case of Wilkes ; 
and his professional business, from that period, gra- 
dually increased to such an extent, that, in 1776, be 
is said to have been in the receipt of nearly L. 10,000 
per annum. In 1766, he was chosen Recorder of 
Bristol ; and on the 23d of December I7G7, he was 
appointed to the office of Solicitor-General, which 
be held until the month of May 1770, when he re- 
tired, along with his friend Lord Shelburne. In 
1771 1 he was presented with the freedom of the city 
of London. From this period, he was considered 
as a regular member of the opposition party, and 
distinguished himself by many able speeches in Par- 
liament. He was first chosen member for Caine in 
1768, and continued to represent that borough un- 
til he was promoted to the peerage. In 1782, wlien 
the Marquis of Rockingham became prime minister, 

Mr Dunning was appointed Chancellor of the Duchy 
of Lancaster ; and about tlie same time he was ad- 
vanced to the peerage, by the title of Lord Ashbur- 
ton of' Ashburton. He died while on a visit to Ex- 
nioutli, on the 18th of August 1783. 

The person of Lord Ashburton was by no 
means agreeable or prepossessing. He w^as a 
short thick man, with a sallow countcuance, a 
constant shake of the head, and a hectic cough, 
which frequently interrupted the stream of his elo- 
quence. His oratory, however, was at once flu- 
ent, elegant, and argumentative ; and he )>ossessed 
a sound knowledge of the laws, and of the theory of 
our constitution. His language was pure and classi- 
cal, yet peculiar to himself; and he had a great 
fund of wit and humour. His disposition was origin- 
ally timid, but this defect he overcame by practice, 
as he became more familiar with forensic habits. 

Of the great extent of his practice some notion may 
be formed from the fortune he left behind him, 
which was all earned by his own exertions, and 
amounted to no less a sum than L. 180,000. 

Sir William Jones has pronounced a splendid cu- 
logium on the character of Lord Ashburton. His 
language,” says that accomplished scholar, was al- 
ways pure, always elegant ; and the best words drop- 
ped easily from his lips into the best places, with a 
Ruency at all times astonishing, and, when he had 
periect health, really naelodious. His style of speak- 
ing consisted of all the turns, oppositions, and figures, 
wh^ich the old rhetoricians taught, and which Cicero 
frequently practised, but whicli the austere and so- 
lemn spirit of Demosthenes refused to adopt from 
his first master, and seldom admitted into his ora^ 
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Uunning tion<s, political or forensic. That faculty, however, 
P ^ in which no mortal ever surpassed him, and which 
all found irresistible, was his wit. This relieved the 
weary, calmed the resentful, and animated the drow- 
sy ; this drew smiles even from such as were the ob- 
j(‘cts of it; scattered flowers over a desert; and, 
like sun-bcanis sparkling on a lake, gave spirit and 
vivacity to the dullest and least interesting cause. 
He was endued with an intellect, sedate, yet pene- 
trating ; clear, yet profound; subtle, yet strong. 
His knowledge, too, was equal to hii imagination, 
and Ins meniury to his knowledge." 

besides the Anstver to the Dutch Memorial, Lord 
Ashburton is supposed to have assisted in writing a 
pamphlet on the law of libel, and to have been the 
author of A Letter to the Proprietors of East India 
Stoch', nti the subject of Lord dives Jafrkirc^ occa- 
swHcd hif his Lord. ship's Letter on that Subject ; 17()4, 
8 VO. His Lordship was at one time suspected of 
being the author of the celebrated Letters of Junius, 
See Clialmorfi’s H/r/., and Sir W. JoneVs 

JEnrfiS, \'ol. IV. (h.) 

DIJIHJIS (Charles Francis), an eminent 
Fiencli writer, and member of the Institute, was 
born of poor parents at Trye-Chateau, between 
(.lisors and Cliaumont, on the 26tb of October 1742. 
His father, who was a teacher, instructed him in 
niatlieinatics and land-surveying. The Duke de la 
Jtochefoucault, who accidentally became acquaint- 
ed with the youth, took him under his protection, 
and gave liim a bin>ary, or exhibition, in the college 
of Harcourt. 

Dupuis made such rapid progress in his studies, 
that, at the age of twenty-four, he was appointed 
Professor of Klietonc at the College of Lisieux. In 
Jiis hours of leisure, he applied himself to the study o4' 
the law, and on the llth of August 1770, he was ad- 
mitted an Advocate before the Parliament. He was 
charged by the Rector of the University with the 
task of delivering the customary discourse at the 
distribution of prices ; and he was also employed, in 
tlie name of the University, to compose the funeral 
oration of the Empress Maria Theresa of Austria. 
These two works having been printed, were admired 
on account of their elegant latinity, and laid the 
ibundation of the author’s fame as a wnler. 

Tile inathernatica having been the object of his 
early studies, he now devoted liis more serious at- 
tention to that science ; and for some years he al- 
ien led I he astronomical lectures of Lulande, with 
whom lie formed an iutunate (Viendshij). In 177^1» 
he constructed a telegraph on the principle suggest- 
ed by Ainontons ; and he Succeeded so well, tliat 
he was enabled to correspond with his friend M. For- 
tin, wlio, from the village of Bagneux, where he had 
a country seat, observed with a telescope the signals 
made by Dupuis at Belleville, and returned his an- 
swer on tht* followin^day. In this manner they 
continued to corresp*d every year, during the fine 
season, from 1778 to tlie cpmmencement of the Re- 
volution. Dupuis then destroyed his machine, lest 
f .it should render him suspected in those dangerous 
times. 

Much about the same time, Dupuis formed his 
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ingenious theory with respect to the origin of the tlupula. 
Greek months. In the course of his invtsiigarions 
Upon this subject, he composed a long memoir on 
the couHtellaiions. He liad been struck with the 
singularity of the figures, by w'hich the groups of 
stars, called constellations, were representeu on the 
most ancient planispheres ; and had also rcMiiarked, 
that these groups did not present to the eye any lorm 
anulogoub to tlicir n presentations. Hence lie con- 
cluded, that the real configurations oi’ these constel- 
lations, or asterisms, could nut have been die origin 
of the figures, and of the names wliich had been 
given to them from the highest antiquity, Duj>ul> 
attempted to resolve this enigma, in so far, at least, 
as related to the constellations of the zodiac. He 
conceived tliat this representation of the heavens, 
during the couise of the year, must have some re- 
ference to the state of the earth, and to the labours 
of agriculture, at the time, and in the country, in 
which these signs had been invented ; so that the zo- 
diac was, for the people who invented it, a soit of 
kaleuder at once astronomical and rural. It seemed 
only necessary, thcreforci to discover the clime and 
the period, in which the constellation of Capricorn 
must have risen with the sun on the day of the sum- 
mer solstice, and the vernal equinox must have oc- 
curred under Libra, It appeared to Dupuis, that 
this clime was Egypt, and that the perfect corre- 
spondence between the signs and their significations 
had existed in that country for a period of between 
fifteen and sixteen thousand years before the present 
time; that it had existed only there; and that this 
harmony had been disturbed by the effect of the pre- 
cession of the equinoxes. He therefore ascribed the 
invention of the signs of the zodiac to* the people 
who then inhabited Upper Egypt, or Ethiopia. This 
was'the basis on which Dupuis established his mytho- 
logical system, and endeavoured to explain the cu- « 
rious subject of fabulous history, and the whole sys- 
tem of the tJicogony and theology of the ancients. 

Persuaded of the importance of his discoveries, 
which, however, were by no means entirely original, 

Dupuis published several detached parts of Ins sys- 
tem in the Journal des Savants, for the inontiis of 
June, October, and December 1777. and of J ebrua- 
ry 1781 ; whicb he afterwards col h cti d and publish- 
ed, tirst in Lalandi' s Astronouiy, and then in a sepa- 
rate volume in 4to, 1781, under the title ol Mnuoire 
stir I'Origine dc.s CousicllaiLons, cl snr C Explication 
de la Eiihle par L' Astro mm ie, I'he theory propound- 
ed in this memoir was refuted by M. Builly, In the 
5tli volume of his lii.sloiy of Astronomy ; but, at 
the same lime, with a ju^t acknowledgment of the 
erudition and ingenuity exhibited by the author. 

Condorcet proposed Dnpuis to Frederick the 
Great of I’russia, as a fit person to succeed Tliie- 
bault in the Frofessoisliip of Literature at Berlin ; 
and Dupuis had accepted the invitation, when the 
death of tlie kmg put an end to this engagement. 

The chair of' Humanity, in the C^dlege ol‘ France, 
having, at the same time, become vacant by the 
death of M. Bejot, it was conferred on Dupuis; and, 
in 1788, he became a member of the Academy of 
Inscriptions. He now n'signed his professorship at 
4 u • 
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Oupuf* Ll^ieux ; and was appointed, by tlie adinitiigtrators of 
nurLm department of raris, one of the four commis- 
f sioners of public instruction. 

At the commencement of the revolutionary trou* 
bleSj Dupuis sought on asyium at Evreux ; and hav- 
ing been chosen a member of the National (Conven- 
tion by the Department of the Seine and Oise, he 
distinguished himself by the moderntion of his speech- 
es and public conduct. In the tliird year of the re- 
public, he was elected secretary to the Asserablv ; 
and, in fKe fourth, he was chosen a member of tne 
Council of Five Hundred. After the memorable 18th 
of Btumaire^ he was elected, by the Department of 
the Seine and Oise, a member ol tlie Legislative 
Body, of which he became the president. He was 
afterwards proposed as a candidate for the Senate ; 
and here terminated his political career. 

in 1794 >, he published his large work, entitled, 
Originc dc Urns les Cultes^ ou La HeLi^ion Umvenclle, 
.S vols. 4to, with an atlas; or 12 vols. 12rno. This 
work excited considerable sensation at first ; it gave 
umbrage to many; was attacked and defended with 
warmtli ; at length, ceased to be read, and fell into 
uttei neglect. In 1798 , he published an abridg- 
ment of this work in one volume 8vo, which met 
w’ith no better success. Another abridgment of the 
same work, executed upon a much more methodical 
plan, was published by M. de 'fracy. The other 
works of Dupuis consist of two memoirs on the /V- 
Lasgi, in.-sCM-ted in the M(Vfoirs of the Institute ; a 
memoir On the Zodiac of Tentyrus published in the 
Jievne Phila^opliique^ for the month of May 18()G ; 
and Sl Memoire Explica iff du Zodinque Choiiolognjue 
ct Mythologiquc^ published the same year, in one vo- 
lume 4to. It was from the perusal of the potni of 
iVo«7m.?, which he once thought of trnnslntmg into 
French, and of which a fragment was printed in the 
Souxml Almanack des Muscs^ for the year 1 805, that 
Dupuis caught the first idea of his astronomical sys- 
tem. 

Dnpiiis died at Is-sur-Til, on the Cipth of Septem- 
ber 1809, leaving behind him several ruanusenpu on 
9ubj*’CtH connected with the works lu; had published 
during his life. He was a member of the Legion of 
Honour; and his ciiaructer was that of an honest 
man, and a paradoxical writer. He was born poor, 
and never ’acquired any fortune. M. Daeier, secre- 
tary to the ’J'hird Class of the Institute, delivered his 
Eloge ; and an liistoriciil account of'his life and 
writings was published by his widow!! See also Ding, 
Univcrselle* (ii.) 

DUllHAlVT, a county palatine in tlie north of 
England, The ancient names, Ixiundiiries, form, ex- 
tent, rivers, and tiie civil and ecclesia.vtical divisions 
of Darhaui, have been liiTgely and co! rectly described 
in the Encyclopcvdia, to which we refer the reader. 

This is the only county palatine remaining in Eng- 
land ; and it is called palniiuCy i'roni a jt)iJatiot be- 
cause the owners thereof had, in this county, the au- 
thority to use the royal prerogative, as fidJy us the 
king bad in his palace. The palatine privileges were 
granted to this county, probably on account of its 
herdering upon the inimical kingdom of Scotland, in 
order that the iiihubitidits, having justice administer- 
ed at home., might not be obliged to go out of their 
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county, and leave it open to on enemy's incursions ; nurliain. 
and that the owners, being encouraged by so large 
an authority, might be the more watchful in its de- 
fence. There is a Court of Chancery in this coun- 
ty ; and the bishop is at the head of the administra- 
tion of’justice. 

The western angle of the county of Durham is Surfat f. 
hilly and mountainous, with black, naked, and barren 
regions, crossed by a ridge of high hills, from whose 
sides issue numerous streams flowing to the sea. 

There are some beautiful and Icriilc vallies in the 
eastern and central parts, pleasantly varied with hill 
and dale, and alternately appropriated to corn and 
pasture. The waste hinds occupy nearly 120.000 
acres of the western part of the county ; in the 
southern districts, many hundred acres have been 
enclosed and cultivated within the last forty years. 

The common fields arc now but feW; for the land 
belonging to the townships has been enclosed above 
a century. There is a great portion ol‘ wet ground 
still remaining, although draining is carried on to a 
great extent. 

Near tlie river Tees, and in some spots hi rnering Soils, 
the other rivers, the soil is loam or a ricli chi}. At 
a further distance from these rivers, the soil is of an 
inferior quality, marshy, with patches of gravel in- 
terspersed. 'file hills between the sea, and an ima- 
ginary line drow n from Barnard Castle on tlie 'IVe-;, 
to Alansford on tlie Derwent, are covered with a 
dry loam, the fertility of which varii's with its ilopth. 

From this line westwaid, the summits, as well as the 
sides of the hills, are moorish wastes. 

The woodlands of Durham are not of very consi- ,i.k1s .in*l 
dcrable extent, trees being chiefly confined to the 
parks and seats of the nobility and gentr} ; but ma- 
ny plantations havi been made oi“ late years. The 
banks of the rivers and biooks, however, particular- 
ly in the vicinity of Durham, are fringed w ith wood 
of lung growth, and much value, 'fhe publie roads 
are in general good ; but those belonging to private 
districts and townships want improving. 

The port of Stockton- upon-Tees is v\ell situated 
for commerce. Hartlepool, situated on a jiromonto- 
ry, nearly encompassed by the Clerman Oci an, 
which, on the south side of the town, forms a capa- 
cious bay, is advantageously placed for the reception 
€>f vessels, and landing of troops from the Continent. 

And South Shields sends out many ships. 

The mineralogical substances found in Durham IMintnil-’. 
arc numerous and valuahh'. The coal mines are 
some of the most extensive and productive in the 
kingdom ; and the quantity of this important article 
is so great as to exceed all calculation. At Sunder- 
land the coal trade furnishes employment for .520 
vessels, independent of the keels which convey the 
coal from the smiths to the ships, and are 492 in 
number. This coal is chiefly conveyetl to the me- 
tropolis, though great quaniities are sent to the dif- 
ferenl ports of the Baltic ; and in time of peace to 
Franco and Holland. The whole quantity annually 
exported fi*om Sunderland alone amounts to about 
315,000 Newcastle clialdrons, each chaldron equal • 
to 53 cw’t The number of persons dependent on 
this trade is very great ; and Some years ago, wdicn 
the consumption was by no means so great us if is 
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lJ\irliani. at prcsont, amounted to upwards of 25,000 on the 
river Wt jr only. 'J’hc seams, or strata, now work- 
ed, arc live in number, extending horizontally for 
in iny miles, and are from twenty to one hundred 
, fathoms beneath the surface ; each stratum is from 

three to cii^lit feet thick. Below these are several 
other scMirih of coal ; and many parts of the county, 
besides those where the pits are now open, abound 
witli this huhslaiice. 

*Lcad. rile principal lead mines of Durham arc situated 

in fees Dale and Wear Dale; those of the former 
place liave not been very productive, but the pro- 
duce of the laUcT is of considerable value. 'Fhe ge- 
neral method of working them is similar to that 
|)ursued in other mining counties. The ore of Wear 
Dale is melted hy the hlast-licartli, but in Tees Dale 
air-rurnaces have been introduced with much suc- 


cess. 

Ironstone is found in |he neighbourhood of Swal- 
well and Winlaton, wdiere are the tirst iron-works in 
ihigland. 

i^jiMrnc Some excellent quarries of slate lor buildings 
have been opened in diffcrcni parts of the county. 
A beautiful hlack spotted limestone is dug up near 
Walsingliaiii, and made into hearths, cliininey pieces, 
and other oriKunciits. 'i'his neighbourhood abounds 
/ilso nitli line inill-stonCsS. Tlie Newcastle giind- 
stoncsi fire procured c.t (iiitcslicad bell ; and fire- 
stone of high estimation I'or hiiilding ovens, furnaces, 
clc. i< uhtMined in various parts of Durham, and ex- 
ported ill nuiuense quantities. 

S«lt Worlds Several extensive vvoi ks for manufacturing salt 
from sea- water have long bren established in the 
neighbourhood of South Shields; but, (nving to the 
discovery ot a very singular salt spring at Birtley in 
this county, that process is not so much attended to 
now. 'fill? water rises at the depth of sevent) fa- 
thoms, in an engine pit, constructed for drawing 
water out oi’ coal mines. It has, for many years, 
protluced 20,000 gallons •per day, four limes more 
strongly iinpregiiHtod with salt than any sea- water. 
In consequence of the discovery of this spring, about 
twenty live yeair* ago, a large and extensive manu- 
factory of >:ilt has been established near the spot, 
the (juiiliLy of wliich is excellent. At Butterby, 
near Durham, is another salt spring, which issues 
from a rock in the river Wear, and is visible when 
the water is low onlv ; it contains more of the sul- 
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phat ut magnesia, or Epsom salt, than the spring at 
Birtley. 

With in a few yards of the Water-gate, on the 
south side of the towm of H irtlepuo), is a chalybeate 
spring, covered every tide by the sea. It is impreg- 
nated slightly with sulphur, which evaporates very 
quickly, leaving a sediment with salt of tartar; a 
gallon will yield 120 grains of sediment, two parts of 
which arc nitrous, the rest limestone. 

Improvements in agriculture have been pursued 
with considerable spirit and success, in the environs 
of Darlington, chiefly through the patronage of a 
society of respectable gentlemen, who hold their 
meetings in the town, and bestow pi enii urns upon 
merit. The usual rotation of crops m this county 
is, after summer fallow, wheat, oats, beans, or peas. 
On some spots of gravelly soil, turnips and- barley 
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are grown in almost peq>ctual succession ; a Cj:op of 
ciover being sohietitncs interposed, "fhe produce “ ^ 

of wheat, on good land, is from twcM^ty to thtrty 
bushehi per acre; the produce of barley is from thir- 
ty to forty ; of oats from twenty to foriy. The ma- 
nures are chiefly lime, and the produce of tlu* fold- 
yard ; and though abundance of sea-weed iinglit be 
collcclcd oil the coast, the farmers make but little use 
of it. The farms are of a middling size, few ot them 
exceeding 200 acres. The largest portion of each 
farm is appropriated to tillage ; but towards the 
western extremity of the county the whole is ap- 
plied to pasture. The leases si'ldom exceed six 
years, and are, too fri‘qaciuly, rendered of little va- 
lue by injudicious restrictions. 'J'he leases held of 
the see of I-lurham arc generally for lives, or for 
twenty-one years, renewable every seven years, on 
payment of a fine. The farm-houses are well situat- 
ed and commodious ; and improvements in farming, 
and farming machinery, become more and more com- 
mon. 

The cattle of Durhain are, at present, in great re- 
pute ; a-^, for form, weight, produce of milk, and 
quickiicbs of fattening, there are none better. The 
sheep also, particularly the roes water breed, stand 
high in estimation, it is the largest breed in tlie 
island ; the legs being longer, finer boned, and sup- 
ptM'ting a thicker and more firm and heavy carcase 
tlittu the Lincolnshire* They are also much wiiler on 
the backs and sides, and uflbnl a fatter and finer 
gruineil mutton. The weigfit per quarter, in two 
} ears' old wethers» is from 25 to 35 lbs. ; and, in par- 
ticular instances, 55 lbs. or more. The wool ia 
shorter and lighter than some other English breeds. 

The Wear Dale sheep are small, but the meat finely 
flavoured. When fat the quarter^s seldom weigh 
more than fourteen or eighteen pounds each. 

Durham, taking its dimensions into consideration, ManurAc- 
is inferior to no county in Great Britain for its nu- 
merous manufactures. It has cast-mctal foiiude- 
ries, iron manufactories, potteries, glass-houses, cop- 
peras works, coal-tar, and salt-w'orks, quarries of 
marble, <Sco. ; besides linen and wool leu maiiuracto- 
rics. 

At the distance of about three miles from Dar- Cimoaitics. 
lington, at Oxcnhall, are cavitie.s in the earth, de- 
nominuted /W/ hetflcs, to the origin of which are 
attached many fabulous conjectures. The diameter 
of the largest is not less than 111 feet, and that of 
the least 75. About five miles from Hartlepool is 
one of the most singular and romantic clusters of 
rocks in the north of England, called Black Hrtlls ; 
formed by the force and constant action of the waves, 
which have separated enormous masses from the 
coast, washing some entirely away, but leaving others 
standing, like the vast cowers of a cathedral : in some 
places the rock is perforated so as to resemble a fine 
pointed archway. 

Near the north wall of the church-yard at Ryton British 
is a large barrow, about twenty feet in perpendicu- Antiquities, 
lur height, now planted with trees. It docs not ap-* 
pear to have bei ti opened ; but a similar one, near 
Bradley Hall, in the same parish, inspected about 
33 years ago, wa.s found to contain a square cavity, « 
formed by stones placed edge-ways, in which a hu- 

'm 
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maoU^dy wab interred, r Between one and two milet 
noni^r Brancepeth is Brandon Hill, a lofty erai*^ 
nence, tin the Buaimit of which ii a remarkable tii« 
muluB, of an oblong form, ISO. paces in circtimle- 
rence at the base, and about twenty-four feet in 
perpendicular height. It does nut appear to have 
been opened. One mile north of Eggleston is an 
ancient structure, called the Standing Stones. This 
originally consisted ofa cairn in tlie centfe. surround- 
ed oy a treucli, and that again encompassed by a cir- 
culai a^^Dgement of rough stones ; many of which 
have been removed and broken, to repair the roads. 
Near a brook, at a small distance, is a large harrow, 
^ crosaed from east to west by a row of st ones. 

Homan He- On Fullwell Hill, a gigantic skeh ton and two 
lloiuan coins were discovered about fifty-five years 
ago, together with a small urn of unbaked da^'. 
Several c<^ppar coins have been found at the village 
of Wiiitburn. Some coins of the Emperor Adrian 
were tound while widening the. road near Ciateshead, 
which is supposed to have been a Roman station. 

Sou til Shields was the ad Jinam of Richard of 
Cirencester’s itinerary, as appears from the Roman 
altars, coins, and other relics found there. Evches- 
ter, a small irregular village, is supposed to be the 
Vindomara of Antoninus ; many Roman inscriptions, 
and an urn of uncommon form, nearly a yard high 
and seven inches wide, and having in the centre a 
small cup, have been found there.- Chesler-le- Street 
has been supposed to be the Condercum of the Ro- 
maoB, situated on the military way leading to New- 
castie. Gtanibanta, near the village of Laneiiester, 
is another Ronnian station, which has survived the 
ravages of cultivation in an extraordinary degree, 
and is one of the most perfect in the kingdom. It 
occupies a fine eminence, is of' an oblong figure 174 
paces from north to south, and Ifiofrom east to w'csr, 
within the vallum, in some parts, the wall sUll re- 
main^ perfect ; the outside is perpendicular, twelve 
, feet in height, built of ashler w ork in regular courses^ 

each stone being about nine inches thick,, and twelve 
long. The site of the Pretorium is clearly distin- 
guishable. Binebester, the seat and manor of the 
Wren family, is the site of the Roman station culled 
Vinovium by Antoninus. Its figure and extent seem 
nearly similar to those of the station just mention- 
ed ; but the walls have been destroyed, and the area 
endowed and cultivated. A military way, it is sup- 
posed, issued from it, leading towards Chester-Je- 
Street. Innumerable frugtiicnis have been discover- 
ed here. 

Castles. ^nost Uncicnl part of Durliam Castle is tlio 

keep, qow a mere sliell ; the magnificent hall ib fast 
going to decay. Hilton Castle, an ancient baro- 
nial residence of the Hyltons, is situaUd in a plea- 
sant vale on the north side of the Wear, about 
three xndes from W'earmoutli ; its present fiirm 
that of an oblong square ; the interior insists of 
five Stories ; the 1*00016 are small, and exhibit every 
symptom of neglect and decay. Ravenswurth Cas- 
tle, the seat of Sir Thomas Henry, occupies part 
of the site of an ancient castle, which seems to 
have formed a quadrangle, having a square tower 
^ at eucli angle, connected by a curtain wall. Two 
ef(the towers are built up in tlie offioes, the others 
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are partly in ruins. Lumley Castle, about a mile to Burlmm. 
the east of Chester-le- Street, is one of the scatb of 
tlie Earl of Scarborough. It forms a qundrangJc, 
with an area in the centre ; at each angle are pro- 
jecting turrets of an octangular form ; it is a grand 
model of the taste of its age. Brancepeth Castle, 
an irregular, but stalely pile, was erected about 
Stephen’s reign, by the family of Bulmers. The 
original building has had many modern improvements 
added to it by the present proprietor. The custJe 
of Bishop Auckland stands on the iionh angle of the 
town, and together with its courts and offices, covers 
about five acres of ground. Ruliy (’aslle, the mag- 
nificent seat of the Lari of Darlington, owes its 
splendour to the Earl of Westmorland, w ho enhu ged 
a more ancient castle which stood here prior to the 
year 1379* The present niansion of Streatham 
Castle w'as erected on the foundation of the old 
castle at the beginning of the last century, and sc - 
veral of the apartments ore retained in it. Barnard 
Castle is situated on the southern acclivity of an emi- 
nence, rising with a steep ascent from the river 
Tees; its ruins cover an extensive plot of grcuind. 

Kepier Hospital, near Durham, was founde d in AbUc) . 
1112; but the only part of the nionubtic build- 
ings now' standing is tJie gateway, a strong and not 
unhandsome piece of masonry with pointed arches. 

I he ruins of a monastery for (Ircy I'nais may be 
seen at Hartlepool. Several remains of monastic 
buildings occur near the church at Monk Wear- 
mouth. The monastery of Jarrow may still be traced 
in its ruins on the summit of an elevated ridge near 
the church. On the east side of the main street of 
(lateshead are the ruins of St Edmund b Monastery, 
which appears, from Bede, to have been establish- 
ed before the year 6’5b. Fiuchall Priory w'as beauti- 
fully situated in a vale on the banks of the Wear; 
the ruins cover an extensive plot of ground, but arc 
so much dilapidated, that the original appropriation 
of their respective parts can be traced only w ith 
grejt difficulty. The remains of a chapel at Bear 
Park are most perfect, and display some neat orna- 
mental architecture. There is at Walsingham the 
ruins of a considerable building, encloNcd with a deep 
moat, supposed, by some, to have been u pan of a 
monastery. 

The ecclesiastical buildings now remaining, and riiurchiff. 
most worthy notice, are the following : — The Cathe- 
dral of Durham, begun in 1093, in the Saxon and 
Norman style; Sedgeficld Church, in the Saxon 
style; Bishop Wearmouth Church, supposed to have 
been founded very soon after the rchtitution made 
by Atbelstan ; and the parish chjurch of Brancepeth, 
an ancient structure of tlie conventual form, but ap- 
parently of different ages. 

The county of Durham contaios a great number Seatjr. 
of noblemen and gentlemen’s seats. Tlie following 
are some of the principal Streatham Castle, of 
the Earl of Strathmore ;v Shinclitf-Hall, of R. Scott, 

Esq.; 'Croxdale-HuII, of W. Salvin, Esq.; Raby 
Castle, of the Earl of Darlington; Lumley Castle, 
of the Earl of Scarborough; Castle Eden, ol' R. 

Burdon, Esq. ; Harwicke, of M. Russel, Esq. ; Win- 
dleitop, of Sir John Eden, Bart. ; Grrange-Hail, of 
G. Allan, Esq.; Winyard, of Sir H. V. Tempest, 
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Durham Bart; Scahain, of Sir R. Milbanke, Bart.; Eavcns- 
worili Castle, of Sir S. H. Lidclel, Bart.; Axwell 
l*ark, of Sir 'f. Ciavcring, Bart. ; Gibsitle, of the 
Karl of Strathmore ; Lamblon Hall, of the Lambtons; 

, and Bradley Hall, of the Bowes family. 

Titles. 'I'he following titles are furnished by this county ; 
Darlington, an Kctrldom to the family of Vane, 
Baron Auckland to that of Kden ; and Viscount 

1.. uinley to the Earl of Scarbonmgh. 

rtipuhiLion. The returns of the population of Durham arc as 
follown; — In 1700 the inhabitants were 9*^, 500; in 

17.00, 1;;0,000; in 1801, 165,700; in 18J1, there 
U’cre, 

Inhabited houses, - - 29i033 

ramilie3 inhabiung them, - 39>288 

llnuses budding, - - ^ 152 

Uninliabutd, - - 890 

Vauiilies employed in agriculture, 10,288 
In trade, manufactures, and handi- 
craft, - . - - 17i094 

Noiiueiudcd in the above classes, 1 1 ,906 
Total of males, - 8.s,i>71 

females, - 9il,945 

Cirand total, - 177 625 

Bopulation of 1 801, - 165,700 

Increase, - - - 11,9-5 

See Hutchinson’s AntiquiUes of Durham; and 
lieaulirsuj E/foland and l^'ides^ Vol. V. (t.Y.) 

DlJiSSAlJLX (John), a IVench writer, best 
known us the translator of Juvenal^ was born at 
Chartres, on (he 28tli of December 1728. He 
studied first at La 1‘lechc, and aflerwards at Fails. 
Having obtained the situation of a Commissary in 
the f*endarmt 7 icj he served under the Marshal de 
Richelieu, in Hanover, during the seven years’ war. 
At the age of lwent)-one, he was admitted a Mem- 
ber of the Academy of Nanci ; and, in J770, be pub- 
lished ins translation of Juvenal. This work pro- 
em cd him admission into the Academy of Inscrip- 
tions and he was also appointed Ordinary Secre- 
tur\ to i!k- Duke of Orleans. 

For some yeais he quietly prosecuted his literary 
oceupitmiis ai J’aiis; but, upon the breaking out of 
the Kcv^iulion. Ins enthusiastic disposition led him 
to adopt 11^ principles; and he took a part in the de- 
bates ol‘ the Lugi.daiive Assembly. He spoke and 
voted, how ever, at all times, for moderate measures ; 
and, un several occasions, he was employed to calm 
the pa.sMons of the jieople during public tumults. 
At the iii jrriorabie sitting of the Convention, of the 
1 5th oi January 1793, he voted that tlie King should 
be detaiiicd m custody during the war, and banished 
on the return of peace. It is rather remarkable, 
that, when ilie Committee ot‘ Public Safety wished to 
send him to the scaffold, his pardon was obtained by 
Marat ; wlio represented him as an old dotard, in- 
capable of becoming dangerous. He became Pre- 
sident of the Council of Ancients in the month of 
July 1796 ; but -left it in 1798- At the sitting of 
the 27th of April, he took leave of the Assembly in 
k speech which was ordered to be printed. He died 
on the 16th of March 1799 j ^ painful 

illness. 
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Duesaulx was a man of considerable literary at- Duassul* . 
tainments; and amiable, upright, and disinterested, 
in his conduct. His translation of Juvenal is esleeni- 
ed the best version of that poet in the Fri nch lan- 
guage. His other works are : — Memoircs sur ks 
Satiriques Latins. Lettres et Rejkxions sur (a fureur 
da Jeu, aKxquelles on a joint ime autre Lettre Morale, 

Paris, 1775. Discours mr k Passion du Jeu dans les 
differents Hicctes, De la Passion du jeu^ depms ks 
temps anciens jusquh nos Jours, 1 779. 8vo, Vh de 
r Abbe Blanchet, prefixed to the Apologues and Take 
of that author. Pans, 1784, 8vo. Do V Insurrection 
Parisienne, et de. la prise de la Bust die ^ Pans, 1790. 

Leltrc au Cdoyen Fteron, 1796. Hvo. Voyage d 
Barrege, et dans Irs li antes- Pyrenees, Paris. 1796» 

2 vols. 8 VO. De mes ilnpporis avec Jean-Jaeques 
Rousseau, &c. Paris, 1798* 8vo,— a curious work, 
which throws considerable light on the character of 
that celebrated man. 

Marie- Jeanne Lieutau, the widow of Dussaulx, 
published Memoirs of his life, which are exceedmg- 
ly interesting. See also Palissot, Memoires sur la 
Litteratnre ; eiV\f\ Biog. Universelle. (h.) 

DUTEN8 (Louis), a late French writer of some 
celebrity, was born at T ours, of Protectant parents, 
on the i5tli of January 1730. In his youth, he ad- 
dicted himself to poetry; and in 1748, ho repair- 
ed to Paris and composed a tragedy, entitled. 

The Return of Ulysses to Ithaca^ which he showed 
to the comedian Lanoue, requesting him to bring it 
on the stage. ' The latter, however, returned the 
])iecc, advising the author to retouch it. Irritated at 
this advice, Dutens went to Orleans, where he got 
his ploy represented with great applause ; but he 
soon became sensible of the faults of his work, and 
abandoned a species of composition in which he 
found he was not born to excel. He soon after- 
wards went to England. Before leaving France, he 
accidentally became acquainted with Miss Pitt, sis- 
ter to the Earl of Chatham, who gave him a letter 
to her brother; but after a short stay in London, he 
returned to France. Not long uflcr, he was recalled 
to l..ondon by one of his uncles, to accompany a 
young English nobleman on his travels. 80011 ailer 
Ins arrival, the young nobleman changed hU inten- 
tion ; but. at the ^ame time, he procured for Dutens 
the fiiluatioi) of a tutor in a private iintiiily. The fa- 
ther of the pupil was a man of considerable literary 
and scientific attainments, who instructed Dutens in 
those branches of knowledge in ^^llich he was defi- 
cient. In this niunncr lie learnt Greek and mathe- 
matics ; uud he at the same time applied himself to 
the Oriental languages, and to Italian and Spanish. 

At the end of Uiree years his pupil died ; but one of 
bis sisters being deaf and dimib, Dutens undertook 
to educate her. His young pupil, however, having 
become t niiniourcd ot her instructor, he deemed it a 
matter of delicacy and of duty to leave the house. 

About this time he was appointed chaplain and 
secretary to the Honourable Mr Stuart Mackenzie, 
the English Minister at the Court of Turin, and 
left England in the month of October 1758. la 
1760, when .Mr Mackenzie returned to England, 
the Secretary remained at Turin as Chargd d' ^ 

Jairts* Dutens came to England in 1762, and at^ 
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tacbca liimseir to the family of Lord Bute, who, 
before. he retired from office in J763, procured 
him a^^)cn8ion. He again went to Turin, as Charge 
d^Ajffbires, and during this second nussioiu he un- 
dertook the task of collecting and publibhiug a 
complete edition of the works of Leibnitz, and 
wroU Ilia work ^n the Discoveries of the Ancients. 
lie afterwards quitted Turin, returned to Britain, 
and attached himself to the Duke of Northumber- 
land, who procured him a living in the north of Eng- 
land. He accompanied the Duke’s son, Lord Al- 
gernon Percy, in his travels through Trance, Italy, 
Germany, and Holland; and while at I'aris, he was 
chosen a Member oi' the Academy of Inhcriptions. 
In 1776 he returned to England; and soon after- 
wards accompanied Mr Mackenzie and his Indy on a 
tour to Naples. On his return, he was invited by 
Lord MounUtuart, who had been appointed Envoy 
Extraordinary, to accompany him to Turin, and 
Dutens found himself, for the third time, Charge 
d' Affaires at that Court, during a short absence of 
the Envoy. From Turin, which he left on account 
of sptne unpleasant circumstances, he went to Flo- 
rence, and from thence to Home. He was in Paris 
in and returned to London the follow'ing year. 
The revenue he derived from his living of Elsdon, 
amounting to L. 800 per annum , together with a 
considerable legacy left him by Mr Mackenzie, and 
ettimated at L. 15,000, enabled him to pass the re- 
mainder of his lift in alRuence, and in the best com- 
pany. He died at his bouse, Mount-Street, Grosve* 
nor Square, on the 23d' May 1812. 

Dutens was the editor or the works of Leibnitz, 
published at Geneva, 1 769, in 6 vols. 4to ; of the 
Greek pastoral romance of Daphnis and Chlocy by 
Longus, 1776, 12mo, and of Dacier’s translation of 
the Manual oj Epideius^ 1775, 18mo. He was also 
the author ot the following works: Le Caprice Poe- 
tiqucy a collection of poems, 1750, l6mo; Rechrr- 
ches svr Corigine des decouvertes aiiribuees aur Mo- 
dernes, 1766, 2 vols. 8vo. 4th ed, 1812 ; Poesies y 1767, 
121110, and 1777, 8vo ; Le Tocsin, Uome, 1769, 
12mo, reprinted under the title of Ajpel au bon Hens, 
London, 1777, 3vo. This work was directed against 
the French philosophers, and was published anonv- 
moufly. Explication dv qnelquvs inedaillcs de pen- 
ples^de villeSyCt dc roisy Grm/ucs et Phvniciennes, 
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1775, 4tjai Explication de quclques tnedaillcs du ca~ T)utcn^ 
bind de Duane 3 774, 4to. Troisieme Dmertotivn 
6ur quelqucs medailln Grecques d.PhenicienneSy on sc 
irouvent des observations pour serxnr u H etude de la 
paleographic numismatiqucy 1776, 4to. Dutens, at 
the same time, published a more complete edition of 
the two preceding works. Logiqncy ou t'art de UctU 
sonneTy 1773, 12nio, 1777, Svo, and reprinted also 
in his miscellaneous works. Du mirolr ardent d'Ai- 
ckiniede, 17*55, 1777, 8vo; Des pierres' precieuses et 
des pierres fineSy avec les inoj/cns de Ics connaitre et dr 
les evalucTy 1776, 12mo, and reprinted at London 
and Pans, Itineraire des routes Irs plus JrcquvuU'es, 
ou Journal d'un Voyage nnx jinncipales V Hies dAlu- 
ropey 177.5, Svo, and frequently republished with ad- 
ditions and improvements. Lett re h M, D. B. (Dc- ' 
Lure) sur la rrj'atatiun du hvre CEsprit, par J. J. 
Rousseau, 1779, 12mo, which contains some letters 
of Helvetius and Itousseau. Dc I' Kglisc, du l^apCy 
dc quelques points de controversCy et moyens dc icuu- 
ion de Ionics les eglises ChretienneSy 1781, 8vo; seve- 
ral times reprinted, and finally under the title oi 
Considei atinns 'I'lttologiques sur les moifcvs dc rcuuii 
toutes les eglises Ckrettennesy 1798, 8vo. (Euvres 
weUeSy 1784, Svo. rndcr the same title almost the 
whole woiks ot Dutens were coileett d and publish- 
ed at London. 1797, 4 vols. 4t(>. L'Awi dis etrav- 
gers qni voyageni en Auglcicrrc, I789, Svo, frequent- 
ly reprinted. IHstoiic de ce qut s'est passe pout le 
rctablmcment June regeuce cn Augtvicnvy 1789. 8vo. 
liechcTches sur le tenis le plus reculc dc rusaiic des 
Voutes chez les ancienSy 1 795. Mcmoircs Juit / oy- 
ageur qni se repose, Paris, 1806, voLs. Svo. I'he 
two first volumes cimtuin the life of the author, 
written in a romantic style; the third bears the title 
of Dutensiana, and is filled with remarks, anecdotes, 
borts niofsy &c. Dutens is the author of the Cata- 
logue of Medals in Swinburne’s Travchy and of the 
French text to the second volume of the Marl- 
borough Gems. There is u Memoir of his in the 
Collection of the Academy of Inscriptions, and he 
also published a small tract on the Iron Mask. He 
wns a member of the Royal Society of London, and 
had the title of Historiographer to the King. See 
Memoirs oi Dutens in the Geiitlewnus Magazine for 
1812; Chalmers s JJiog, Diet, and li:og. 4J‘uiv(T- 
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eriinnl. EBEIlHARD (JoHM AUGUSTUS), an eminent 
German theologian and philosopher, was born at 
Halberstadt in Lower Saxony, on the J I st A ugust 
His father was die singing-master at the 
church of St Martin’s in that town, and also teacher 
of the school ot the same name ; a man, it is said, of 
^ a lively disposition, and considerable literary attain- 
ments. Young Ebevhurd was educated partly at 
home, and partly in the school above mentioned. 
In the seventeenth year of his age, he repaired to 
tlie university of Halle, with the view of prosecuting 
his theological studies. Towards the end of the year 
IT.'*!)* be returned to his native town, and became 
tutor to the eldest son of the Baron Von der Horst; 
to whose family he attached himself for a number of 
years. In the year 17h\S, he was appointed con- 
rector of the school of St Martin’s, and second 
preacher in the Hospital Church of the Holy Ghost; 
but he soon afterwards resigned these offices, and 
^bll()\^ed his patron to Berlin. 

The advantages he enjoyed in this family of being 
introduced into the best company, tended to polish 
liis manners, and to form, even at an early period, 
a style of writing, uhich served as a model to 
many of Ins contemporaries. His residence at Ber- 
lin gave him an opportunity of extending his know- 
ledge, and of cultivating the acquaintance of some 
of the most eminent liteVary characters in Germany. 
Among these were Xicholai and Mendelssohn, with 
wiiom he associated upon terms of intimate friend- 
ship. 

In the year 1T()8, he accepted the situation of 
preacher, or chaplain, to the Work-house at Berliu, 
along with that of preacher in the neighbouring fish- 
ing village of IStralow. The income from these 
livings was small ; but his object was to continue at 
Bcrliui^and he had, at the same time, the promise of 
furthet preferment upon the first vacancy. He now 
applied, with renewed ardour, to the study of theo- 
logy, philosophy, and history ; and the first fruits of 
his talents and application soon appeared in his New 
Apolo^jf of Socrates ; a work exhibiting such origi- 
nality ot thought and eloquence of style, as at once 
established his character as a writer. This work 
wun occasioned by an attack which was made on the 
sentiments contained in the fifleenth chapter of 
Marmonters Belisariust by one Peter Hofstede, a 
clergyman of Rotterdam, who, with a contemptible 
industry, raked up the vices of the most celebrated 
characters in the pagan world, and even went so for 
as to maintain that the most virtuous among the 
heathen were no fit objects of divine mercy. - He 
seemed particularly desirous to blacken the charac- 
Icr of Socrates ; and. from this circumstance, Eber« 
hard was induced to give to his work the title we 
Iiave mentioiUid above. The greater part . of it 
is occupied with an investigation of some of those 


peculiar doctrines v^hich have been adi^ittcd as Ehcrhard. 
dogmas of the Christian church, upon the autho- 
rity of some of tlie early fathers ; and an examina- 
tion of those text^ of scripture upon wliicli they arc 
founded. 'i‘he Apology itself, which constitutes but 
a small part of the book, is esteemed a masteipiece 
of clear, dignified, and persuasive eloquence. The 
whole work exhibits much reading and philosophical 
refioction ; but the liberality of his reasoning gave 
great offence to many of the strictly orthodox di- 
vines of his time, and is believed to have obstructed 
his preferment in the church. 

In the year 1774<, he was appointed to the living 
of Charlottcnburgh ; and he employed the leisure 
he had in this situation in publishing a secoiid vo- 
lume of his Apology ; in which be not only endea- 
vours to obviate some objections which were taken 
to the former part, but continues his inquiries into /; 
the doctrines of the Christian religion, religious to- 
leration, aud the proper rules for interpreting the 
scriptures. Perceiving that his further promotion in 
the church would bo attended with difficulty, he 
resolved, although reluctantly, to accept the situa- 
tion of Professor of Philosophy at the University of 
Halle, which became vacant in 1778, by the death 
of G. F. Moier. But however excellent as a writer, 
and however just his ideas upon philosophical sub- 
jects, he does not appear to have been peculiarly 
qualified to excel as a teacher. He was highly es- 
teemed, indeed, both by professors and students; 
but his lectures, although they attracted, at first, a 
considerable concourse, never acquired any degree 
of popularity. He continued, however, to lecture 
very regularly; and published several manuals for 
the use of his pupils. 

On his arrival at Halle, the phiIoso|)hicaJ faculty 
presented him with a diploma as Doctor in Philoso- 
phy and Master of Arts. In 178(i, he was admitted 
a Member of the Berlin Academy of Sciences ; and 
in J805, the King of Prushiu conlerred upon him the 
honorary title of a Privy Councillor. In 1808, he ob- 
tained the degree of Doctor in Divinity, which was 
given him as a reward for his theological writings. 

He married in 1778, but had no childi'cn. He died 
on the 6th of January 1809, in the 70th year of his 
age. 

Eberhard’s attainments in philosophy and litera- 
ture were extensive and profound. He was niastcr 
of the learned languages ; spoke and wrote French 
with facility and correctness, and understood Eng- 
lish, Italian, and Dutcli. He had read a great 
deal ; was thorougfily versed in the philosophical 
sciences, and possessed a just and discriminating 
taste for the Fine Arts. He was a great lover of 
music, and was himself a proficient in tliat science. 

His manners were mil^ and unassuming; and his 
amiable and cheerful disposition, no less than hh' 
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£befhard talents and his tirtueti ondeared him to a numerouer 
. circle of friends- 

The following h a list of his worjcs. 

^ ApdogU des Socrates, &c, 2 vols. 8vo. The 

first ^lume was published in 1772« the second in 
17^8 ; both liaveiH^eri since republished. 

AVgememc Theorie dee Denkens vnd EmpJiiideHS. 
&e- Berlin, 1776f 8vo. This essay obtained the 
prize aligned by the Royal Society of Berlin for 
that yearj^. A ne.w edition appeared in 

Von dan Begriff'der Philosophic und ihren Theilen, 
Berlin, l^f78, 8vo. A short essay, in which he an- 
nounced the plan of his lectures, on being appointed 
to the professorship at Halle. 

Lohschrift auf Uerrn tJohann Thunrnann, Prof, 
der Wellvati&heit und Beredsamkeit auj der Universitiit 
zu Hullo. Jhlle, I779i bvo. 

Amyntor, cine Geschichte in Briejen. . Berlin, 
1782, 8vo. This work was written with the view of 
counteracting the induence of those sceptical and 
epicurean principles in religion and morals, which 
were then so prevalent in France, and from thence 
rapioly spreading among the higher ranks in Ger- 
many. It is composed with great elegance and per- 
spicuity, and exhibits much philosophical reflection, 
and knowledge of the world. The story is simple, 
and Seems to bave been merely intended as a vehi- 
cle for the senthneots. ^ 

Utber die Zeichen der Aufkldrung eincr nation ^ 
Ac. Halle, I76d, 8vo. A lecture delivered at 
Halle, in presence of his 8crene Highness the reign- 
ing Duke of Wurtemberg^ 


Economists. 
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Theorit der Sc/wven Kunsie und WissenscJiaJlen, EbciharU 
Ac. Haile, I78.S, 8vo. 3d ed. 1790. 

Vermischte Schriften, Halle, 1781-. 

Neuc vermischte Schriften, lb. I78S. 
f^Ugemcine Gcschichte, der Philosophic, Ac. Halle, 

1^88, 8vo,. 2d ed. with a continuation and chronolo- 
gic^ tables, 1796. Eborhard published also an 
abridgment of this work in 1794. 

Versiich eincr allgemeiiirn (feutschen Synonymik, 

Ac. Halle and Leipsic, 1795-1^02, G vols. ‘8vo. 

This is esteemed a classical work on the Synonymes 
of the (ierman Language. An abridgment of it 
w‘as published by the author, in one large volume 
8vo. Halle, 1802. 

Handbuch der Aesthetik^ Ac. Halle, 1803-1805, 

4 vols. 8vo. 

Besides the works above mentioned, Ebcrhard 
contributed a number of small tracts and essays to 
various periodic.il and scientific publications ; and 
translated several foreign works. He was also the 
GdiiOT oi the Pkilosophicul Magazine, Halle, l788- 
1792; and of the Pfiilosophical Archives, Halle, 
17.98-1795. These two periodical wmrks, which are 
now little read, were instituted for the purpose of 
controverting the metaphysical principles of Kant, 
and of vindicating the doctrines of Leibnitz and 
Wolf. 

Frederick Kicolai published a Memoir on the life 
and character oi Ebcrhard, Berlin and Stettin, 1810, 

8 VO. See also K H. .Ibrdcns, Lexicon deatschcr 
Dichtcr und Prosaisien ; and Biog. VniverscUr, 

(H.) 
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T^ITe philosophers, who are known .to the world by 
this title, would deserve a longer article than we arc 
bble to bestow upon them. It is not, indeed, in ge- 
neral known, how much the Science of Politics, tliat 
master science, the late oflspring of the improved 
reason uk' modem times, is really indebted to the 
Economists. Th^ were, it is true, preceded in 
this country by Hobbes and by Locke, and in France 
Montesquieu; but in analysing the frame of 
civil society, t^y added considerable lights to those 
whidi hadth^fe communicated by their predeces- 
sors ; and they attempted to point out the mode of 
Gomfaiftiog the various springs of social action in a 
more liberal and beneficent system than had yet 
bee^ recommended to the world. 

It {a worthy of remark, that the merito of this sect, 
in the secondary department of P^ical Econo^ 
90 iduch obscured their important specu- 
lations. on the great questions respecting the best 
possible order capable of being given to society, 
chat they' are, in this country at least wholly un- 
known, except in the character of political eco 
nomists ; tbodgh their potidcal economy formed only 
small and subordinate branch of their entire sys- 
tem ; and, what is indeed extraordinary, we know 
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not.a book in the English language, in which an ac- 
count of that Bystem is to be found. 

This article is intended to contain. Isi, the h>tory 
of the sect ; Qdly, an account of their s} stem ; and, 
Sdlyt some observations, pointing out the [j^incipal 
errors into which they have fallen. 

1. M. de Gournay appears to have been the first 
man in France who had formed apy systematic no- 
tions on the real principles of trade. It is true, indeed, 
that Feiielon had recommended, on the direct sugges- 
tion of good sense, detorhed from theory, the practice 
of freedom of trade. The Marquis d’Argenson was 
celebrated for the sound and important maxim, pas 
trop gouverner ; and the meuionbie advice of the 
merchants to the meddling Colbert was well known, 
Laissez nous Jaire. Anothe r of the more peculiar 
doctrines of the Economists was expressed in the fa- 
mous maxim of the great Due de Sully, Que le la- 
bourage et le paturage sont les mammelies dc C Elat ; 
and Montesquieu had brightly, but superficial- 
ly, run over several of the questions relative to 
trade. 

For such lights a& M. de Gournfty did not 
derive from his own reflections, he seems to have 
6 
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Economists, been chiefly indebted to the writers of England ; but 
there appears some reason to conclude, that the best 
of these had not fallen in liis way. We do not per- 
ceive, for example, any sign of acquaintance with 
• the writings of Locke. — It is worth mentioning here, 

as an historical fact, not very generally known, that 
there w(}re some few minds in England, which, at a 
comparatively early period, had attained to wonder- 
fully correct notions on the principles of commerce. 
Among the most remarkable of tho.'^e ingenious minds 
were the Lmd-Keeper Guilford and his brother, Sir 
Du llev Norili, an eminent merchant, in the reign (jf 
Charles 11. I'hcre is a passage on this subject in 
the Lfji' of the Lot d- Keeper, written by bis brother, 
till* iJonourahle Roger North, so interesting, that 
we deem it worthy of a place in the Historij of Poll- 
iicnl Eeottnwi/. 

“ riiese brothers lived with extreme satisfaction 
in’ each other's society; for both had the skill and 
knowledge of the world, as to ail aifairs relating to 
tlieir several [)rofi?S8ions, in perfection ; aial each was 
an Indies to the other, producing always the richest 
novelties, of winch the best umlerstandings are the 
gicedic'st. 

And it must he thought, trade and traffic in the 
vvorlcl at largi', us well as m particular countries, and 
more espi.'cialJy relating to England, was often the 
subject. And Dudley North, besides what must be 
gathered from the practice of his life, had a specula- 
nve — <‘\icnde(l idea; and withal, a faculty of cx- 
pres^mg hiniself (however, without show of art or 
ibrinulil V of word.s) so clear and convincingly, and 
ail ill .1 style of ordinary conversation, witty and free, 
that his hirdslii|) became almost intoxicated with his 
discouises. And these new notions did so possess 
his thoughts, and continually assume shapes and 
forms in his mind, that lie could not be easy till he 
had laid them aside (as it w'cre) upon paper, to which 
he might recur, when occasion was, to reconsider or 
apply them. Ihit here liaving mentioned some new 
ligh!‘, struck about trade, more than were common, 
i* I)'j thought a 7>y«/2C discourse, if I should pass 
on wilhopt giving some specimens of them ; ihere- 
foi'c, I add a note or two that I could not but ob- 
serve. One is, that trade is not distributed, as govern- 
nieut, by nations and kingdoms, but is one through- 
out the whole world, as the main sea, which cannot 
be emptied or replenished in one part, but the w'hole, 
more or Ic'ss, will be affected. So when a nation 
thinks, by rescinding the trade ol any other country, 
which \VA> the case of our prohibiting all commerce 
w ith Ituiicc, they do not lup off that country, but 
so mucli of their trade of the wliole world, as what 
that w'liich was prohibited bore in proportion with ail 
tlu‘ K s'. ; and so ||||^ecoi]ed a dead loss of so much 
geiK ial trade upon them. And as to the pretending 
a i )ss by any commerce, the merchant chooses in 
some respects to lose, if by that he acquires an ac- 
commodation of a jirofitabJe trade in other respects; 
as when they send silk home from Turkey, by which 
they gain a great deal, because they Imve no other 
. commodity whercw'ith to make returns ; so without 
trade into France, whereby the English may have 
effects in that kingdom, they would not so well drive 
VOL. III. P>BT TI. 
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the Italian, Spanish, and Holland trades, for want of E^no^sts. 
remittances and returns that way. 

Another curiosity was concerning money — that 
no nation could want money ; and that they would 
not abound in it ; which is meant of Miecic, for the 
use of ordinary commerce and coniinuLatiun by bar- 
gains. For, if a people want money, they will give 
a price for it ; and then, merchants for gain bring it, 
and lay it down before them. And it is so where 
money is not coined ; as in Turkey, w'hte the go- 
vernment coins only pence or halfpenee, imich they 
call purraws, for the use of the poor i^their mar- 
kets ; and yd vast sums are paid and deceived in 
trade, and disjicnsed by the government, but all in 
foreign money, as dollars, ehcijueens, pieces of 
eight, and the* like, which foreigners bring to them 
for profit. And, on the other wide, money w'ill not 
Kupe f abound ; for who is it that hath great sums 
and doth not thrust it from them, into trade, usury, 
purchases, orcabhiers, where the melting-pot carrie:» 

It off, if no use, to better profit, can be made of it ? 
lY*ople may indeed be poor, and want money, be- 
cause they have not wherewithal to pay for it ; whicli 
is not waul of money, but wantofw'ealth, or money's 
worth ; for where the one is, the other will be sup- 
plied to content.’* (North’s Li/e of the Lord- Keeper 
^GuUford, Vol.ll. LL) 

Though the quotation is rather a long one, there 
h another passage in the Life of Sit’ Dudley North 
himself, also w ritten by the same brother, — a jiassage 
80 full of instruction, with regard to practical jyolL 
tics^ as w ell as speculative politiesy and w ith regard 
to the mode in which practical politics mends the 
blunders ol' speadative, that the present opportu- 
nity ought not to be lost of pointing it out to 
the attention of the world. 

“ Tliere was a law passed, or rather was continu- 
ed, this Parliament, called the coinage. This w^as a 
certain tax laid to pay for coining money, wliereby 
any man who brought into the mint bullion, took 
out coined money, weight for weight. Sir Dudley 
North w'as infinitely scandalized at this law, which 
made bullion and coined money ,f>ar, so that any 
man might gain by melting: as, when tlie price of 
bullion riseth, a crow n shall melt into five shillings 
and sixpence ; but, on the other side, nothing would 
ever be lost by coining ; for, upon a glut of bullion, 
he might get that way too, and upon a scaieiry, 
imlt again ; and no kind of advuntuge by increase 
of money, as was pretended, like to come out. Tlic 
Lord Treasurer gave .*$0010 of the banker goldsmiths 
and Sir Dudley North a meeting. Chailes Dun- 
comb, a great advancer, had whispered somewhat in 
his lordship's ear, that made him inclinable to the 
bill ; Sir Dudley North reasoned witli them against 
it, beyond reply ; and then the answer was, Let 
there be my Lord ; by Gody let there be mo- 

ney> The reasons why this scheme prevailed were, 
first, tiiat the crown got by the coinage duty ; next, 
that the goldsmiths, who gamed by the melting 
trade, were advancers to the 'freasury, and favour- 
ites. The country gentlemen are commonly lull of 
one profound mistake ; which is, that if a great deal 
of money be made, they must, of course, have a 
4 X 
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Economists, sliare of it ; 8uch being the supposed consequence 
of what they call plenty of money ; so little lio as- 
semblies of men follow the truth of things, in their 
deliberations ; but shallow unthought prejudices carry 
them away by shoals ! 

“ Artother thing which gave him great offence 
was the currency of dipt money, lie lonk^il upon 
coined money as merchandise ; only, for belter 
proof and convenience, used as a scale, liaving its 
8Uppose#'*^weight signed upon it, U) weigh all other 
things by; or ns a denomination apt for accounts. 
But if thftj^eight of it differed from its stamp, it was 
not a scale, but a cheat; like a piece of gooils with 
a ‘ content^ stamped, and diverse yaids cut off. 
And, as to llie hincy that common curieiK y might 
reconcile the matter, he thought, that wiic'n a man 
takes a thing called a shilling, putting it off, it is al- 
so called a shilling, vominally : true, but, as to the 
deficiency, it is l o other than a token, or leather 
money, of no intiinsic value, by wliat name soever 
it be called; and that all markets will be regulated 
accordingly ; for, a3 money is debased, prices rise, 
and ^ it all comes to a reckoning. This was seen 
by guineas, which, in the currency of dipt money, 
rose to be worth thirty (dipt) shillings. Sir Dudley 
North was resolved, that if ever be sat in another 
Bession of Parliament, he would bid battle to the 
public illusion. He knew, indeed, that he stood 
alone ; and except some, and not many, of his fel- 
low-merchants, scarce any person appeared to join 
with him. Corruption, self-interest, and authority, 
he knew, were winds that would blow in Jiis face ; 
but yet, he believed that his reasons wore no less 
impetuous, and that he should be able to impress 
them ; and that the business, being once understood, 
would make its own way. But the Parliament in 
which he served was dissolved, and he came no 
more within that pale. But, afterwards, finding that 
the grievance of dipt money became unsuppovtublc, 
and with design that, since he could not, some other 
persons might push for a regulation^ as well of this, 
as of some other grievances, relating to trade in ge - 
neral ; and, to incite them to it, he put his sense in 
the form of a pamphlet, and, sitting the convention, 
or some time after it was turned into a Parliament, 
in l6[)l, printed it for ,]. Basset, and ^titled Uis- 
courses upon Trade, principally directed to the cases 
of Interest, Coinage, Clipping, and Encrease of 
, Money f 

Atur mentioning that a reformation of the coin 
did subsequei^y take place, but not in the best 
manner, nor tffi many evils were sustained, be adds, 

** .Thii honour had been much greater, if it had been 
carried by strength of reason, upon new discoveries, 
against the strongest prejudices, and interest mis- 
^ taken, as Sir Dudley North intended to have done. 
And whether any use was made of liis pamphlet or 

imt) it is certain the pamphli^ is, and 

hath been ever since, utterly sunk, and a copy not 
to be had Tor money ; and, if it was designedly done, 
it was very prudent ; for the proceeding is so much 
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reflected, on there fiir the worse, and a bettor ^hnw- 
cd, though not so iavourable to abuses, as doth not 
consist w'ith that honour and eclat held forth upon 
tile occasion.” * The coinplote extinction of this 
pamphlet is but too probable; foi though ll;e writer 
of tins article lins nmde search for it in every pos- 
sible way, for several V'^ars, he has never seen it, 
nor met with an iiulividual who had. 

Jcan-Clautle- Maria Vincent, ScMgriciir de Gour- 
nay, was an extraovdinai y iniiu for llicage and coun- 
try in which he was produced. He was born at St 
Malo in the month of May 1712, the son of Claude 
Vincent, one of tlie most considerable merchants ol’ 
the place. Destined to commerce by his parents, 
he was sent to Cadiz when scarcely seventeen years 
of ago. fils vigilant attention to business did not 
hinder him 1‘roin fnuiing time, well husbanded, ami 
diligently applied, not only for storing his mind 
with general knowledge, but for unravelling the 
combinations of commercL, and ascertaining its ele- 
mentary principles. After he liad raised himself to 
great eminence as a merchant, and to a high repu- 
tation for knowledge of the principles of commerce, 
the ministers of IVance conceived the design of 
turning his knowledge to advantage in the office of 
Intendant of Commerce, as they call it, to wdncli he 
w^as raised in J75]. 

No sooner w^as M. dc Gournay invested with liis of- 
fice, than he began to wage war with the established 
flystem of regulations and restrictions; which the ex- 
perience ol’twenty years ofmcrcantilepracticc, the most 
v.iried and the most extensive — discussions with the 
most intelligent merchants of Holland and of Eng- 
land— the perusal of the best writers on the subject, 
and the impartial application of his own philosophical 
thoughts, had nil conspired to make him regard as 
a source, not of national advantage, but of continu- 
al vexation and hardship to individuals, and of po- 
verty to the state. “ He w’as astonished,” says JM. 
Turgot, “ to find that a citizen could neitlier make 
nor sell a commodity, without having purchased 
a privilege, by getting himself made, at a great ex- 
pence, a member of some corporation ; that if lie 
made a piece of cloth, for example, ol' any quan- 
tity and quality different from those commanded 
in certain regulations, instead of being allowed to 
sell it to those purchasers whom such quantity and 
quality suited the best, he should be condemned to 
see it cut in pieces, and to pay a fine heavy cnougli 
to reduce a whole family to beggary. He could not 
conceive how, in a country where the succession to 
titles, to estates, and even to the crown itself, rested 
upon custom, and where the application of even the 
punishment of death was rarely guided by any writ- 
ten definitions, the government Apuld have thought 
proper to fix by written laws, the length and breadth 
of each piece of cloth, and tlie number of threads 
which it ought to contain.— He was not less astonish- 
ed to see the government take in hand to regulate 
the supply of commodities ; proscribe one sort of in- 
dustry, in order to make nnotlier flourish ; shackle 
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Economist with peculiar restrictions the sale of the most neces- 
sary articles of subsistence ; prohibit tlic storing of 
coiumoditicSj of which the quantity produced varies 
greatly from year to year, while tiie quantity re- 
, cjuired for consumption is pretty nearly the sami* ; 

restrain ihe export and import ol a commodity, sub- 
jeet to the greatest lliictuation of pi ice ; and dream 
of enMiriiig tluj jiicntiful supply of corn, by render- 
ing the coiidiL’on of Llie laliouicr moi e vwcertain and 
iiiore wrutciied tinm that of any oiher part of the 
community.'* {(Karrc^ de IVf. Turgot, 111. .S3S.) 

Jt may ea'^ily be imagined, tliat M. de (lournay 
would liiul liimself encountered by opposition the mo- 
ment he endeavoured to introduce his beneficial views 
into practice, 'llic grand instruments of this oppo- 
sition were certain words and phrases, which have 
been used to sciecn misrule, in every country in 
winch the voice of reform has begun to be raised. 
I\l. (le Gournay, says Turgot, was opjiosed, under the 
names of an ‘‘ innovator,” and a “ theorist,” for en- 
deavouring to develope the principles which experi- 
ence iiad taught him, and which he found universally 
recognised 1)^ the most enlightened mcrcliants, of eve- 
ry pal t of the w orld, among whom he had lived. The 
principles, mailcLil out for reprobation, under the title 
of the “ New S3 stem,” appeared to him to be exactly 
the pririCij)lL S of plain good sense. The whole of this 
system was founded upon the certain maxim, that, 
in general, each imiu is a better judge of his own in- 
terest, than another man to wdiom it is a matter of 
indilference. Troui this M. de Gournay concluded/ 
that, wdicn the interest of individuals is precisely tlie 
same with the general interest, the best thing to be 
done is, to leave every man at liberty to do what he 
likes. Now, lie held it as impossible, that in com- 
merce, fairly left to itself, the interest of the indivi- 
dual should not coincide with the interest ol the 
community.*' The proof which M. Turgot gives 
of the fundamental proposition, that the interest of 
the individual and of the community in a free com- 
merce are the same, we need not repeat ; because it 
can neither be rendered more clear nor more cogent 
than it is already in works with which every person is 
familiar, who is at all conversant with political science. 

“ From this principle M. de Gournay concluded, 
that the sole duties of government with regard to 
commerce are: 1- To render to all the branches 
of industry that precious liberty, of which the pre- 
judices of barbarous times, the proneness of govern- 
ments to lend themselves to the gratification of in- 
dividual interests, and the pursuit of a mistaken good, 
have conspired to deprive them : 2. To facilitate the 
exercise ot industry and ingenuity to every member 
of the community, exciting tliercby the greatest com- 
petition among sellers, and ensuring the greatest por- 
* fection and cheapness of the comm od^ ties sold : 3. 

To admit the greatest competition among buyers, by 
opening to the seller every possible market, — the sole 
means of encouraging reproduction, which hence de- 
rives its only reward: 4. To remove every obstacle 
by which the progress of industry is retarded, by 
depriving it ol its natuial rew'ard ” 

It is to M. dc (iuurnay, therefore, that Turgot 
ascribes tlie origin of j)oliticuI economy in France. 

It is to the ardour/* says he, with which M. de 


Gournay cnclcavourfd to direct to the stuily of 
commerce and of political economy, all the talent 
which i i; was nlile to discover, and to llie facility 
with wliich he communicated the lights wdiich lie 
liini'^eif liiid acquired, that we ought to ascribe 
the happy f rmentation which for some years has 
been excited on tlic'-e important snhjeets ; a fermen- 
tation wliielj aroi'C* two or three yt m's aft.-T M. de 
Gournay was InUMidant of Conuncrce, and has since 
that time procured iis sever'd works catJ^aK’d to 
wipe off from our nation that rcjjr.iadi of frivolity, 
wdiich, by its indifference for the more usiftil studies, 
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it had but too justly ineurretl.” 

Francis Qiiesiiay was born in tlie vlllugc of Ec- 
quevilli, in the year Accoiding to the Son- 

vean Diciiontiairt' liiograph 'K^iu^ he w’as the son of a 
labourer, and confined till lie was 1,(> years of age to 
the business of the field. According to M. Dupont 
de Nemours, the editior and commentator of the 
works of Turgot, and a zealous Economist, he was 
the son of a bnuill proprietor, who cultivated Iiisowii 
little property ; and he wtis eminently indebted to liis 
mother for tlie fashion of his mind. '1 hough be was 
educated as a physician, and rose to such emi- 
nence in his profession as to be first physician to 
the King, the early occupation of his mind on the 
business of agriculture, had given the current of his 
thoughts a permanent direction : and, when lie was 
summoned to reflect on the sources of wealth by the 
discussions probably to which the speculations of 
M. de Cjournay had given birth, agriculture was the 
object on which his attention was more particularly 
fixed. lie produced several works on different points 
of the science and practice of medicine ; and it was 
only at a late period of life, that his works on politi- 
cal economy appeared^ His chief production on 
this subject, Phj/sioerntir, nii du (tonvernemoU h* plus 
avanlagcax an genra humans^ was first published in 
ITfiS* Not only hud the speculations which he 
broached, and wdiicli he propagated with much fer- 
vour and diligence, considerable success in the world, 
but he had the fortune to g.iin a considerable num- 
ber of proselytes, who exerted ihernseivcs with an 
ardour for the diffusion of his doctrine, and with a 
devotion to the opinions of their master, which more 
resembled the enthusiasm of tlie votaries of a new 
religion, or that of the followers of some of the an- 
cient philosophers, than the indifference with which 
new Speculations in jihilosophy liave on all other oc->j 
casions been received in modern Europe ; and which 
gave to the Economists more of tlte^.^diaracter of a 
sect or a bchool, than has appeared tcTbelong to those 
who have in recent times concurred in any other 
system of philosophical opinion. 

There was, in truth, in the system of M. Ques^ 
nay and tlio oilier Economists, many thii.gs well 
calculated to attract attention and excite enthu- 
siasm. From a few simple principles, they de- 
duced, as they imagined, by a cliain of very close 
and impex-^ing argiunenrs, a S3strin of changes which 
would easily be introduced, witliout the snuilleHl in- 
te.ruption to the traMCjuillity and happiiuss of the 
( xibling gciic ration, calciil:it('d to remirve Ikmii so- 
ciety all the deformities b) which it w.'is eversproad, 
and to communicate to the mass of human beings a 
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Economists, fulneis of happiness hitherto altogether unknown. 

At this point, therefore, we may close the his- 
torical part of this* article; for the success of the 
great work of Dr Adam Smith, in a sliort time, su- 
persedejj} the poll f teal economy of the sect; and af- 
ter the political economy was discredited, the rest of 
their doctrines met witJi little regard. The memory 
of thc;ii, however, is well worthy of being preser- 
ved ; and tliis task we shall how, in as few words as 
possible, "ifeideavour to perform. 

II. The Economists proceeded upon no Utopian 
plan, wlii4||| hupposes society to be composed o( be- 
ings dilferenr trorn those with whom we are already 
ac(piainted. They took man as he is — a being ha- 
ving wants, and governed by the desire of avoiding 
pain, and obtaining pleasure. 

Man must have subsistence. Upon this ground 
they first took their stand. This being allowed, it 
followed, of course, that whatever was the hi st means 
of obtaining subsistence, would command the ope- 
rations of men, as soon as ever it was sufficiently 
known. 

Of these means, the first and fundamental is the 
establishment of property. This they proved by con- 
vincing arguments. We cannot exist without con- 
suming. The nature of man leads ^o a rapid multi- 
pllcution of human beings, and the earth yields a 
spontaneous nourishment for only a few. To make 
food keep pace with populatu>n, labour must be em- 
ployed upon the ground. Men would be born for 
no other purpose than that of destroying one an- 
other, if there were not means of increasing the 
quantity of food in proportion to those that were 
horn. Labour, then, is one of the physical neces- 
sities of nature. But if labour be necessary, so is 
property, because, without properly, there can be no 
labour. 

The proof of this ])roposition is short and irre- 
.sistible. Nobody would labour under an assurance, 
that he .would derive no advantage from his labour. 
Nobody would labour without a certain probability 
that he should enjoy the fruits of his labour, 
this is property. ^vThe only question, then, w’hich 
reiitBins is, wdiat is the degree of assurance with re- 
spect to the fruits of a man’s labour ? In other 
words, what are the laws of property, which tend 
most to secure the benefits which human beings de- 
rive from their labour ? This, said the Economists, 
>is the object, and the end of our researches. 

They proceeded in their inquiry by the following 
steps. Asa M^ns to this labour, on which every 
thing depends?^ man must he free to use his natu- 
ral faculties of labour — his muscular powers. This 
freedom they called the property of his person. As 
another means to the same end, he must he free to 
* use exclusively, and to preserve, wdiut he acquires 
* by his labour, 'fhis they called his nKweaOle pfo^ 
periy. ^ 

Here we see the origin of that to which men have 
assigned the names of n^kfs and duties. The exclu- 
sive powers assigned to the man over his person, and 
over the fruits of his labour, are called hiS rights. 
To allow these exclusive powers, by abstaining from 
every act which would impair them, is called the r/u- 
fies of all other men. Here we see, also, that rights 


and are reciprocal ; that they imply one an- f>onoml 

other ; that they are created together ; and that the ~ 
one cannot exist without tlic other. Destroy the 
rights of property in the man, you destroy, liy the 
same act, the duties of other men to exclude them- 
selves from what was called his property. De- 
stroy, in the same rnunner, the duties ol‘ oilier men 
to exclude themselves from what was called his 
property, and you destroy, at the same time, his 
rigid to that exclusion. Rights and duties are, in 
1‘act, but different names given to the same thing, 
according as it is regarded under one or another of 
two points of view. 

Another important concatenation is here also to 
be seen. Rights are advantages; things to be en- 
joyed. Duties arc burthens, abstracted Iforn things 
to be enjoyed. Why should men accejit llicse bur- 
thens, submit to these duties ? Why ? but because 
they find their advantage in doing so. It is jilain 
how they find their advantage in doing so, and iherc 
is, there can be, no other reason. Men submit to 
the duties of respecting other men's rights, that they 
may have rights themselves. It is good for them to 
have 7'ights ; there can he no rights wirtiout lUdics, 

It is‘ better to have tlie rights submitting to tlie r/it- 
iies^ than by renouncing duties to have no rights. 

The duties are then the price which is paid for the 
rights. The duties wdiich one man yields to other 
men, are the price which he pays for having lights 
of his owm. Duties, then, are in themselves evils ; 
and they never ought to exist, except when they are 
comjiensatcd by a greater good. Nobody ought to 
be subjected to a burthen, which is not either to 
himself, or to the community in w hich he has club- 
bed his private interests, attended with a good, suf- 
ficiently great, to overbalance tlie evil winch he is 
made to endure. Utility, then,' is the exclusive 
foundation of duly. 

Having laid this foundation, the Economists pro- 
ceed. 

On the necessity of subsistence rests the necessi- 
ty of property, and on the necessity of property 
rests the necessity of a certain inequality in the con- 
ditions of men. This inequality exists, because a 
good is obtained through it, which can in no oilier 
way be obtained ; and that good, the parent of every 
thing else to which the name of good is applied. 

Those who complain of it,’’ savs Mereier de la 
Riviere, one of the chief expositors ol‘ ilie doctrines 
of the sect, see not that it is a link in the chain by 
which the human species must drug from tlie abyss 
of non-production every thing which they eujoy. As 
soon as I have acquired the exclusive property of a 
thing, another man cannot have the property ol’ it at 
the same time. The law of property l^ the same for 
all men ; each man, however, acquires in propoition 
to his faculties of acquiring ; but the measure of 
these is different in ililfererit men. And bi*sides this 
fundamental law, there is, in the whirlpool ol' acci- 
dents, a continual succession of combinations, some 
more, some less fortunate, which increase ihe causes 
of that inequality of acquisition, without wdiich the 

motives to acquisition cannot exist 

“ I.^admit, however,” he in conclusion adds, “ that 
in any given community, these differences in the 
I 
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F-ronomists. possessions of different men, may become the source 
" ^ ^ 'of great disorders, and which augment again these 
same differences beyoml their natural and necessary 
degree. But what follows from this ? 'J'hat men ought 
to establish an equality of conditions ? Certainly not ; 
for to that end. it would be necessary to destroy all 
property, and, by consequence, all society ; it only 
follows that they should correct those disorders which 
make that whieii is an instrum. nt of good, become 
nn instrument of evil ; which alters in such a manner 
the distribution of things, that Jorce places all the 
rights on one side, and all the duties on the other.” 

We have seen that the necessity of labour to pro- 
cure the nu aris of life, and the means of enjoyn^ent, 
produced a necessity o\' property jicr.sonaly aiidy?r«- 
pertfj moveable^ as the two sorts were named by the 
Economists, 'i’he necessity of raising food, as well 
as the first materia) of most of the other articles of 
liLiiiian enjoyment, hy labour upon the Innd^ produ- 
ces a like necessity of creating , a property in the .soil. 
'J’he proof of this proposition is not less short and 
convincing, than that which regards the other spe- 
cies orpro[)erty. To make the land yield u produce 
useful to man, it must be cleared of m;iny incum- 
brances, and prepared with much labour and ex- 
penco. No adequate return can be obtained for 
tins labour, to tlic man who would bestow it, with- 
out a perpetuity of jiossession. It is essential for 
the well being of the species, that the labour should 
be yielded, and in the greatest degree of perfection. 
It cannot be yielded, perhaps, at all, certainly in no 
tolerable degree of perfection, without that exclusive 
possession wliicli constitutes property. Property in 
land is, therefore, essential to the well-being of the 
human species. 

We sec in this manner what are the righiSf and 
what are the duties, which the supply of the first 
wants of human iniluro renders it necessary to con- 
stitute. But as all mankind are not disposed to re- 
spect rights and duties, it is necessary, in order to 
obtain the advantages which they are destined to 
produce, that measures should be taken to protect 
ihcrn. 

The measures taken to protect them are general- 
ly comprehended under one name, that in, government. 
i'he protection of the rights, or, which means the 
same thing, the insuring of the duties, is the end, the 
guverrunent is the ; and the question is, what 
combination of means is best adapted to the pur- 
pose ? 

This assuredly is the most important question to 
which the human faculties can be directed. i!\nd 
the Economists have never yet received the credit, 
which is their due, for the ability and success with 
which they laboured to resolve it. No speculations 
can be conceived of more importance than those in 
which they engaged, nor has it yet become easy to 
throw upon them a greater portion of light. 

The grand classes of means by the skilful combi- 
nation of which they conceived that the end might be 
obtained, were either more direct, or more indirect. 
The more indirect were liberty and evidence ; the 
more direct — laws exactly adapted to the end, magi- 
strates exactly adapted to the execution of these 
laws, and a Supreme, or, as they called it, “ Tutelary 


Power” We shall endeavour, in a few words, to Economist*, 
communicate their leading ideas on each of these 
particulars. 

1. Liberty. We have seen that the end which is 
aimed at through property, as a means, is the great- 
est possible fibundance of the things adapted for 
human enjoyment ; and that property is a means alto- 
gether indispensable for that end. It is now to be 
proved, that liberty is absolutely necesjsary to en- 
able property to answer the purpose of a means to 
that end ; and that, without liberty, the exilstence of 
property is deprived oi‘ almost all its advantages, 
in fact, the right which a man has not4he liberty 
to enjoy, is not a right The rigid of property in a 
man’s person, in his moveables, in his land, is the 
right of en joying ; but the right of enjoying, and the 
liberty of enjoying, are the same thing. Liberty, 
therefore, cannot be liu>*t without damaging the right 
of property; and the rigid of property cannot be 
hurt u ithout damaging liberty. It is/’ says Mercier 
de la Riviere, *• so inseparably connected with the 
right of property, that it is confounded with it, and 
that the one eannot exist without the otlier. De- 
prive a man,’* he cries, “ of all tlic rights of proper- 
ty, and I defy you to find in him a vestige of liber- 
ty. On the other hand, suppose him deprived of 
every portion of liberty, and I defy you to show’ that 
lie truly retains every right of }>ioperty.” 

It IS now pretty clear that libe‘ty is necessary to 
produce that abundance of production which is the 
end aimed at by the constitution of all rights and 
duties, rjan is excited to labour, only in propor- 
tion as he is stimulated by the desire of enjoying ; 
but the desire of enjoying can only be a motive of 
action in so fa'* as it is r.ot disjoined from the liberty 
of enjoying. You cannot have productions in abun- 
dance, without the greatest possible inducement to 
labour ; — you cannot have the greatest possible in- 
ducement to labour, without tlie greatest possible 
liberty of enjoyment. The chain of evidence is, 
therefore, complete. 

“ Let us not/’ say the Economists, “ seek in 
men, beings whicli are not men. Nature has des- 
tined them to know Only two sprin'gs of action, or 
moving powers ; the appetite of pleasure, and the 
aversion to pain. It is in the purpose of nature, 
therefore, that they should not be deprived of the 
liberty of enjoying, since, without that lihcy-ty, the 
first of those two powers w'ould lose the whole of its 
force. Desire of enjoying. Liberty of enjoying; these : 
arc the soul of the social movements; these are the 
fruitful seed of abundance, because that precious 
combination is the principle of all the efforts made 
b}' human beings to procure it.” 

2. Evidence. Property, and by consequence li- 
berty and security of enjoying, being proved to con- 
stitute the. essence of what they called the natural 
and essential order of society, it was seen to be in 
reality a chain of physical consequences, involving 
nothing arbitrary, nothing changeable ; evident, on 
the other hand, simple, and resting on no otlier 
ground Uian that of being the most advantageous 
possible to the whole body of the community, and 
to every one of its members. 

" The best possible order of society, however,” 
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B crooimst fc they observed, " cannot be cstublislied wlicre it. i* 
not sufficiently known; but for tl^at very reason, 
that it is the best order, the estahlisimient of it, ns 
soon as it is known, must become the rominon utu- 
bition of nten ; it must then introduce 
ecss%ty4 and, once establi^ed, it must, by necejistfi/, 
continue for ever." These were bold promises ; 
but tlie proof was correspondent. “ The best pos- 
sible order of society must introduce itself^ as soon 
as knowA, and preserve itself for ever, as soon as in- 
troduced"; because the appetite of pleasure, and the 
aversion to pain, the only moving powers within us, 
lead natt&illy and constantly toward the greatest 
possible augmentation of enjoyments ; and the de- 
sire of enjoying implies, by necessity, that of the 
means by which enjoyment is procured. It is, then," 
said the Economists, impossible that men should 
know their best possible condition, without a con- 
sequent union of all wilLs, and all power to procure 
and to preserve it. Imagine not," they cried, “ that 
for the establishment of this essential order, it is ne- 
cessary to change the nature of men, and divest 
tliem of their passions ; their passions, on the other 
hand, become auxiliaries in this establishment ; and, 
for the most complete success, it is only necessary 
to place them in a condition to see with evidence 
that it is in this order alone they can find the great- 
est possible sum of enjoyments and of happiness." 

Those philosophers made some admirable obser- 
vations upon the nature df evidence, and the im- 
portant purposes to which it is subservient. They 
made a distinction between those propositions which 
a man receives without evidence, and those which 
lie only receives upon the strength of evidence. 
The first they denoted by the word opinion ; the 
second tliey marked by the names of knovsledge and 
certainty, “ As error," they said, is every thing 
which is not truth ; in like manner, what is not ew- 
dence is only opinion ; and whatsoever is only opinion 
is arbitrary, and liable to change. It is evident, 
therefol^, that these opinions arc not a sufficient 
foundation for the natural and essential order of so- 
cieties. A solid edifice cannot be erected on a 6asis 
of ^nd ; and that into which nothing arbitrary can 
enter, which is and must be unchangeable as the 
ends to which it is directed^ can never be founded 
on a principle so arbitrary and various as opinion ; 
opinion, which, however just and true it may acci- 
dentally be, so long as it is not founded on evidence, 
^ is but opinion still, and liable every moment to be 
subverted and expelled by any other opinion, how- 
ever extrava^^ and absurd." 

Evidence is the knowledge, clearly attained and 
possessed by ourselves, of all that is fieccsaary to 
see the truth or falsehood of an object of belief. 
This excludes all doubt, til uncertainty, every thing 
arbitrary, all exercise of will. A luaia can no mure 
heb believing lhat which he actually^ holds in his 
mind evidence sufficient to prove, than he can help 
seeing th6 object which is painted on his retina. 

From this irresistible power of evid|;nce the Eco< 
nomisls deduced the most iniportant consoquenccs. 

Not only is it," they said, the essential' churac- 
teristic ol‘ evidence, to stand the test of the most se- 
vote exaxninatioD, but theimost severe examination 
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can have no other effect than that of displaying it to Fconomists. 
nioro advantage; that of giving to it a power more' 
predotniiiuting and supreme: while, on the other 
hand, sufficient examination destroys prepossession 
and prejudice, and establishes in their place, either 
evidence, or at least suspension of judgment, where 
evidence, on which to found a judgment, is out of 
our reach.” 

On the first of these propositions, that evidence 
call stand th^ test of the most severe examination," 
they said, that all attempt at proof was surely un- 
necessary ; it was self-evident. And hence," they said, 

“ was evidently deduced this most important con- 
sequence, ‘ that the liberty of examining, of criti- 
cising, and of contradicting evidence, is always, and 
neoessarily, without inconvenience." 

That a sufficient examination destroys prepos- 
session and prejudice," they regarded as a proposi- 
tion equally indisputable: and from this it followed, 
as an irresistible consequence, “ that the most un- 
bounded liberty of examination and contradiction 
is of primary and essential importance ; for no exa- 
mination can be sufficient^ till all the reasons of doubt 
are exhausted."" 

That a sufficient examination establishes evi- 
dence in the place of error in the case of all ques- 
tions where evidence is within our reach," was a 
truth, they said, resting on the same immoveable 
basis ; and^om this it followed, as an evident con- 
sequence, ** that liberty of inquiry will lead by ne- 
cessity to the clear and public knowledge of what is 
the best possible order of human society ; for on this 
subject, evidence is undeniably within our reach."’ 

We may thus regard evidence as a sort of be- 
neficent divinity, whose pleasure consists in spread- 
ing peace on earth. Never do you behold mathc- 
^ maticians at war with mathematicians on account of 
'^he truths which they have established on evidence ; 
if they give into a momentary dispute, it is only 
while they are yet in the avenue of inquiry, and 
have investigation solely in view ; but as soon as evi- 
dence has pronounced, either on the one side or the 
other, every man lays down his arms, and only 
thinks of enjoying in peace the good which is thus 
acquired in common." 

Pass now," say the Economists, from the evi- 
dence of mathematical to that of social truths ; to 
the evidence of that order of human affairs in society 
whicli would produce to men the greatest possible 
amount of happiness. From the known effects of 
evidence in the first of these cases, try to conceive 
what would he the effects of it in the second; whnt 
would of necessity be the internal condition of a so- 
ciety governed by that evidence ; what would of nc- 
cessity be the political and respective situation of all 
nations, if they were illuminated by its divine efful- 
gence ; consider, if men, rallied under the standard 
of tliat evidence, would have any division among 
them.; if any motive for war would be sufficiently 
powerful to make them sacrifice to it their best, and 
to themselves evidently best possible condition : pe- 
netrate still deeper, and see if the pictures which 
that medium presents to you do not excite in you 
semations, or rather transports, which elevate you 
abova yoursclf/ and appear to indicate, that, by 
12 
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Economistfl. means of evidence, we communicate with the divi- 
' nity. 

“ But, to increase your sensibility to the impres- 
sions which those pictures will make upon your un- 
derstanding and your heart, place in opposition all 
tlie inconveniences which, in a state of ignorance, 
arise from the force of opinion. 

“ A certain thing is forbidden under the sanction 
of punishments capable of inspiring the greatest ter- 
ror. What power can such prohibition and punish- 
ments have against an opinion which tends to de- 
spise them ? None ; we have too many examples to 
prove it. 

A man is placed by his birth in a situation in 
which he might cdcct tlie happiness of a great num- 
ber of other men, if he made a bcnehcent use of his 
advantages ; Wiiat is it the man performs when his 
opinion is wrong lie sacrifices his advantages to 
the disorder of his opinion ; lives and dies unhappy. 

One man, unarmed, commands an hundred 
tliousuncl with arms in their hands, of whom the 
weakest is stronger than he. What constitutes his 
power ? Their opinion ; they obey him in obeying 
it ; they follow their leader because they have an 
opinion that they ought to follow liim. 

Do you wish to see other effects which charac* 
terize the force of opinion ? Consider the effects of 
honour; of that sort of cathusiasoi which prefers toil 
and fatigue to repose, poverty and privation to riches, 
and death to life, on which it finds the secret of shed- 
ding a lustre. 

“ Opinion, of one sort or another, governs the 
world. Even when it is but a prejudice, an error, 
there is no powder in the moral world comparable to 
its power. Fruitful in phantoms, it borrows nil the 
colours of reality, in order to deceive. SoiiPce in- 
exhaustible of good and of evil, it is through it alone * 
that we sec, by it alone that we will, and we act. 
According as it borders upon truth or falsehood, it 
produces virtues or vices, the great man or the vil- 
lain. No danger stops it ; difficulties render it more 
intense ; at one time it founds empires, at another 
destroys them. 

Every man is therefore a little kingdom upon 
tlic eartli, governed despotically by opinion, lie will 
burn the temple of Ephesus, if it is liis opinion that 
ho should burn it ; in the midst of tlie flames he will 
brave his enemies, if his opinion is that he ought to 
brave tlicm. Our physical powers tliemsclves are 
so completely subordinate to the power of opinion, 
that, to liavc the command of our physical powers, it 
is necessary to begin by having the command of our 
opinion ; but liow is it possible to have the command 
of opinion, whilo it is the sport of ignbraace, and its 
nature arbitrary ? How is it possible to fix and to 
unite the opinions of men, but by the agency, of evi« 
dence ? Is it not visible, that the /Vutlior of nature 
has appointed no other means for cliuiiiing our arbi- 
trary i/ilJ ? 

We ought to look, therefore, upon ij^orance, 
as the .'lOccBsary principle of all the evils which have 
•ftfflicU I .society ; and upon the knowledge, tlmt 
the LwuU*iice of the best possible order of society, 
the natural source of all the good which isi dcstidbd 
for the inhabitants of the earths 
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“ But, as all the physical forces in the world can- Economists 
not render that evident which is not so; and as cvi- 
dcnce can spring from nothing hut adcqnate ciami- 
nation, from the necessity of that evidence dearly 
follows the ncccssihj of naminnlion ; trom tlie ne- 
cessity of examination clearly follows the m:ccs.sity 
Qi \\\Q oii'alcst possible liberty of contradktion ; and 
in addiiion to that liberty, the existence of all those 
political institutions which are required to give to 
evidence its greatest possible publicity:' 

Ihe publicity of vxidcncc was a subject on which 
the Economisis dwelt with peculiar emphasis ; and 
which they branched out into a number of the most 
important consequences. ‘‘ The necessity of it,*' 
they said, “ was apparent from this, that the proper 
order of society cannot be solidly established, but in 
proportion as it is sufficiently know u. In any socie - 
ty, if some men only had knowledge and evidence 
of this order,* while the rauhitude rested in other 
opinions, it would be impossible for this order to 
govern ; it w'ould in vain command ; it would not be 
obeyed. Ihis state would be that of a perpetual 
intestine war of one part of the nation with another. 

By intatine tvar tliey did not, however, mean,’* they 
said, “ only tliat which is performed with arms in 
the hands, and by open force ; they more peculiarly 
referred to those disguised and clandestine ravages 
and oppressions, cxcreiscd under forms of law ; to 
those dark and predatory practicps, which sacrifice 
all the victims which artifice is able to bring >vithin 
their power ; to all those disorders, in a word, which 
tend to make all particular interests enemies of one 
another, and thus to uphold, among the members of 
the same political bod}^, an habitual war of clashing 
interests, the contending effects of which tear in 
sunder all the bonds of society. This situation is so 
much the more dreadful, in us ranch as, excepting 
the superior ami governing force of evidence, there 
is no power in nature equal to that of opinion j as, 
in its aberrations opinion is tremendous, ancl as no 
means exist, by which we cun make sure of retaining 
it always wdthin proper limits, when it is once given 
up to its own inconstancy, and to seduction. 

“ From the publicity, which is an indispensable 
condition to iiossession of evidence respecting what 
is best in the social order, we are conducted to the 
necessity of public instruction. Though faith," 
said the Economists, “ be the gift of God, a pecu- 
liar grace, whicli cannot be the work of men alone : 
neverthelesfl it is held that the preaching of the gos- 
pel is peculiarly necessary to the propagation of the 
faith. Why, then, should not every one have the 
same opinion witli regard to the publication of the 
social order, more especially as that publication has 
no need of being aided by grace and supernatural 
light ? This order is instituted for men, and all men 
are born to live under it ; it is then required by this 
order that men ahould know it, and accordingly they 
have all a sufficient portion of natural faculties, to be 
able to elcvoi^ihemselves to that knowledge. For 
the same rcalmns tJiat knowledge is require<j(, in- 
struction is required, by which alone certain kindil 
of knowledge can be attained." 

The EconomisU did not enter into details respect- 
ing establishments necessary for instruction. They* 
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Kconomists. however, affirmed, that such eBtablishmdnts con- 
stituted a part ot* the eascntial form of a society, and 
that they could hardly be too numerous, because in- 
struction can never be too common/’ They affirm- 
ed, also, that verbal instructions did not suf- 
fice ; that it was necessary to have doctrinal books, 
suited to the purpose, and in every body's hand. 
This help,” they said, was so much the more im- 
portant, as it was clear of all inconvenience, for 
error cannot stand the presence of evidence ; and 
contradiction is not less advantageous to evidence, 
than it is fatal to error, which has nothing to fear so 
much as examination." 

^ What they affirmed with respect to the necessity 
of those which they called doctrinal books, and of 
the liberty which ought to reign with regard to 
them, was founded,” they said, upon the very 
nature of that order which is due to society, and of 
the evidence which bclonm to it. That order,” they 
observed, is either permctly and evidently known, 
or it is not. In the first case, its evidence and sim- 
plicity render the formation of heresies on the sub- 

of it altogether impossibld. In the second case, 
men cannot arrive at knowledge or evidebcc, but 
through the conflict of opinions. It is certain that 
an opinion can be established only upon the ruins of 
those which arc opposed to It ; it is further cer- 
tain, that every opinion which is not founded up- 
on evidence will be contradicted, until it is either 
destroyed, or recognised on evidence for a truth, in 
which case it ceases to be a bare opinion, and be- 
comes an evident principle. And thus, in the pur- 
suit of truths, capable of being established on evi- 
dence, the conflict of opinions leads, of necessity, 
to evidence, because it is by evidence alone it is ca- 
pable of being terminated.” 

This doctrine is of such infinite importance, that 
we are willing to prolong it, by adding the illustra- 
"tion which the Economists were accustomed to ad- 
duce. “ If a man should be actuated by any mo- 
tives to write a book, endeavouring to persuade his 
countrymen that they might live without subsist- 
ence, — that they ought to make commodities wilth- 
out the materials, — that they multiply themselves by 
change of place, or any other extravagant opinion ; 
it would be highly useless for the public authority 
to give itself any concern or labour to prevent such 
a book from making an impression upon the public 
mind. And, far from feeling any alarm, every body 
would rest securely upon the evidence of the con- 
trary truths; assured that this evidence would al- 
ways be sufficient for itself, and would quietly triumph 
over all the ridiculous efforts which would be made 
to oppose it. 

So absolutely necessary is it to leave to the 
whole body of society the greatest possible freedom 
of examination and contradiction ; smbsolutely ne- 
cessary^ it to abandon evidence to its own strength, 
that there is no other power which pan supply its 
place; physical power, of what raip^tude soever, 
can Ibommand actions alone, never opinions. The 
experience . of every day affords to this truth the 
evidence of the senses. So little have our physical 
9ower8 any influence over obr opinions, that our 
opinions, on the contrary, exercise an uncontrollable 


' dominion over our physical powers. Our physical Kconomibti. 
powers are put in motion, and guided by uur opi- ' 
nions alone. The common or social, called the jmhlic 
force^ is formed by the union of the physical powers 
of many individuals. This supposes, necessarily and 
invaiiably, a correspondent union of evils; and this 
can never exist but in consequence of an union of 
opinions, good or bad. It is, therefore, to reverse 
the order of things, and take the effect for tlie cause ; 
to desire to give the public force a power over opi- 
nion, while it is from the union of opinions that 
public force holds its own existence ; and while, by 
consequence, it can have no stability but in propor- 
tion to that which reigns in the opinion on which it 
is founded ; that is to say, in proportion ns b ire 
opinions, stript of evidence, are replaced by opinions 
fixed and invariable, because founded upon evidence 
which cannot deceive.” 

3. Laws. Having established as inconfroveniblc 
truths, that property is necessary to the prnduciion 
of the means of human lile and enjoyment ; ihat the 
system of human i ights and duties spring fri/in iL us 
natural coDsequences, and that the natural urul es- 
sential Older of societii's is nothing in reality but the 
chain or connected order of these same rights and 
duties, the Economists laid down the following defi- 
llition : 'fhat ihe Essential I'^irni of a Society is 

"the continuation df ail those social institutions which 
are necessary to consolidate the right of property, 
and secure to it all the liberty uliicli essentially be- 
longs to it.” . 

Among these instrumental establishments, an im- 
portant place is held by laws, of which they com- 
municated the following very striking and original 
idea: 

Jt multitude of men assembled williout acknow- 
‘ lodging any respective rights, any reciprocal duties, 
would not form a society. That does not consist in 
the meeting of a number of men in a particular 
place. It may subsist among men very remote in 
respect of place, and not subsist among men very 
near in respect of place. That xvhich rcal/ij ennsii- 
tutei the union, are the condition}* of the union. 

These conditions arc tlie systems ol' rights and du- 
ties, in other words, the conventions entered into 
for their common interest by the members of the as- 
sociated body. The laws, then, are precisely those 
conventions; by operation of w'hicli, the reci[)rocaI 
rights and duties arc established in such a manner 
that the members of the society are no longer per- 
mitted, arbitrarily, to depart from them. 

" Of these conventions, some are of such a nature 
as cannot be defined very exactly, or at least cannot 
be enforced by artHicia] sanction, but must be left to 
the natural codteion of the approbation^ and disap- 
probatioQ of mankind. ISuch are the common duties 
of morality; gratitude, veracity, charity; and the 
like. But the next class of these conventions arc 
those which are capable of being defined exactly, 
and enlaced by artificial sanctions ; as, that mur- 
der shall not be committed ; property shall not be 
st^en. This last class of conventions are thosa 
Ilyich are properly called lauos, 

** The first property necessary to give those laws 
their best possible form (for, in regard to their sub- 
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nconomUts. stance, it is always supposed that they arc strictly 
conformed to that utility, from which the whole sys^ 
tern of rights and duties takes its origin), is, that 
they be dcfinitPve : to distinguish, by an incontro- 
vertible line, what each of them does, from what it 
does not comprehend, lliis is implied in the very 
notion of a law ; which is to render something 
tvoe^ which would otherwise ,arhitrary. 

‘‘ The second property necessary to give laws their 
best possible form, is, that thay be written, This is, 
indeed, implied in the first property; because no 
combination of ideas can be rendered podtive and 
unvarying^ of which iim expremoji is mi positive and 
unvnrijlng. But nothing can render an expression 
positive and unvarying, but a permauent sign; and 
of permanent signs, none is equal to writing. 

“ The third property necessary to give to laws their 
best possible form, is, that the reason of each be an- 
nexc<l to it. The distinction is very important be- 
tween the letter of the law, and the reason of the 
law. The letter of the law is its textical composi- 
tion ; the reason of the law is the motive by which it 
was dictated. The man who is guilty of ' murder shall 
receive a certain punishment. This is the letter of 
the law, 'riie reason is, that, if murder were common^ 
and not restrained by adequate motives^ the happiness 
of human beings^ if not the species, would soon be 
destroyed. Having thus acquired a knowlcdgfie 
of the reason of the law, 1 possess the evidence 
utility. And of tliis I should not have been 
possessed, had 1 seen in the law nothing more 
than the letter. Let us suppose two laws, ‘which 
equally astigu the punishment of death ; the one for 
homicide, the other for walking at certain hours in 
the day. Is it not clear that they would be viewed 
witli different eyes ; that the one would appear'^ to be 
just, the other tyrannical ? That we should feel with- 
in ourselves a natural disposition to submit to the 
one, a disposition to avail ourselves of every thing 
whieli might serve as a niouns to deliver us from the 
hateful yoke of llie other. This difference arises 
from the tlifferent judgment we form of the reason 
of these bad law-. The first carries with it the evi- 
dcncc of its uHlity ; and tliat evidence overcomes and 
binds without resistance the understanding and the 
will. The other carries with it, instead of the evi- 
dence of utility, the evidence of nothing but a dis- 
proportional rigour, of a inauifest evil, to which our 
understanding, and consequently our will, can never 
submit. 

It is not, therefore, in the Icitery but in the rea- 
son of the laws, that we must seek for the first prin- 
ciple of a constant submission and ot)edience to the 
law'K ; for that principle can be.npthiqe but the do- 
minion exercised over our minds. by,tAe Mdence of 
the justice of necessity, that is, the utility of the 
laws ; now this evidence is not in the letter of the 
laws ; to establish that submission, therefore, gene- 
rally and invariably, two conditions are requisite ; 
one is, that the reason of the laws conto^a conclu- 
sive evidence of their utility, commonjy colled their 
justice and necesbity , the other is, that the publica- 
tion of this evidence be so complete, in respect %oth 
of clearness and diffusion, as to lodge it in thc.pind 
of a majority of all classes of the people. Men, per- 
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suaded that their laws were bad law’s, might, indeed, Economi^ 
for a time be constrained to observe them ; but such 
a submission, contrary as it is to nature, could not 
be durable, nor escape daily breaches on the part of 
those who regarded themselves as suffering by the 
injustice of the laws. Submission to the laws is always, 
and necessarily, proportional to the idea which we 
hold of their justice and necessity ; that Is, their in- 
dispensable use in procuring good and eschew'ing 
evil. 

“If laws,” said the Economists, “ are any thing 
but the results of the natural order of society, or of 
that system of duties and rights which are rigidly 
founded upon the interest of ail ; if the legislature of 
any country sets up rights and duties of another sort, 
these new rights and duties arc contrary to the first ; 
and hence, of necessity, the laws which prescribe 
them arc in a state of perpetual opposition with our 
understandings and wills.^’ .This contrariety they 
proved in thjf following manner. “ All the rights 
which a reasonable being can desire, are summed up 
in that of property'; because from the right of pro- 
perty results the liberty of enjoying ; a liberty 
which pught to have no bounds but those which |ire 
assigned to it by the similar rights of property be- 
longing, to other men. As the essential order of so- 
ciety thus determingp the measure of liberty belong- 
ing to each of its members, and as that measure is 
the greatest which can be, without disturbing that 
essential order itself, it Is impossible that any thing 
should be added to the liberty, that is, to the rights 
of one set of men, without taking from the liberty, 
and by consequence from the property, of other 
men ; and this vs an injustice, and disorder, the ten- 
dency of which is destructive to the society.” 

It is destructive to the society, because it throws 
it into a state of violence. “ My neighbour,” says 
Mercier de la Riviere, “ will be content that he is 
not allowed to reap or to injure my crop ; but for 
the same reason he will not be content that I should 
be allowed to reap 'or to injure his. On the viuw of 
such an injury permitted, in regard to any oiher 
man, he will take the alarm, his fbars will be excited 
for himself, and this anxiety will be a state of ^r- 
ment, from which his reason w ill perpetually OTge 
him to seek relief. A law which violates the prin- 
ciple of utility, . is a law therefore resisted by that 
evidence which governs beyond control the human 
will. To make such a luw, is to put the society in- 
to a state of violence ; because it is to put the minds 
of men into a state hostile to one another, and more 
or less hostile to the law’s. 

4. Magistrates^ By this term the Economists un- 
derstood judges, and. in a word, all the leading 
functionaries employed in giving execution to tlie 
laws. Agreeably to the doctrines already exhi- 
bited, they conceived that the first service of the 
magistrates, is that of shedding the light of evu 
dence upon the particular cases, which have been 
too obscuriilpr the parties. But as there are some 
minds witflKlwhich you cannot be sure of being able 
in every case to bring evidence, as it were, in con- 
tact, the magistrate needs to be armed with a co» 
ercive power; and all that is necessary is, that he 
affords to the rest of the community evidence thaUin 
• 4y 
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n^o T oi^ta. guch casei, the power has been used agreeably to 
the principle of general good. 

Frotn these premises, the chief consequence which 
they deduced was, that tlie legislative and judicial 
powers are never to be united in the same hand^ with- 
out destroying among the people all certainty of the 
justice and necessity of their laws, that is, the very 
essence of the laws themselves. 

“ The essential form of positive laws/* they said, 

** in that which roakoS them to be what they ought to 
be, is, that they consist of certain visible signs which 
show that, in the institution of them, that order has 
been followed, which is necessary, Lff, to ensure their 
justice and necessity, that is, their adaptation to the 
ends of obtaining good and avoiding evil ; to 
render their adaptation to those ends evident or 
certain to the individuals wliom they concern. Now 
it is clear, that these conditions could Inot be fulfilled, 
if the legislative power was to engross the judicial 
functions. The legislator and judge, being the ^me 
person, neither could the legislator find any resource 
against his own mistakes in the close review and ex- 
perience of tlie judge ; nor, on the other side, could 
thbkrbitrary will of the lodge find any bridle or 
chain in the authority of the legislator ; but the laws, 
however good in themselves, would be rendered evil 
by a variable and corrupt adminiitration. 

If the legislator were judge also, his business 
would be to consummate and to crown all the mis- 
takes which he incurred, or the abuses which he 
committed in the formation of the laws. If the 
judge were legislator also, the laws existing only in 
conformity to iiis will« he would be jinder no neces- 
sity to consult the laws in passing his judgment ; 
and would always ordain as law-maker^ wliat he 
should have to determine as law-interpreter. Thus, 
the reason of the positive laws would be found to 
consist in nothing but the will of the legislator, as 
he would be guided in making them by nothing but 
ns arbitrary impulses ; and ia the same manner the 
rea&Oti of the judicial decisions would be found to 
consist in nothing but the mere will of the judge, 
whose independence would enable him to make them 
wl|||tever he. pleased. This double malady abun- 
dantly proves, that those laws would be stript of the 
essential characteristics of law, the evidence of their 
justice and necessity, and an absolute exemption 
from every thing arbitrary/' 

The duties of the judge they deduced in the fol- 
lowing order : At the laws are in themselves mute, 
and the magistrate is the organ through which they 
speak, he is particularly charged with the gu^rdian^ 
snip of the laws. It is of , importance to know what 
is implied in the term guardianship of the laws. It 
relates either to the la^ which made, or, to 
those which are io be made. Th^ ilHtural strength 
of the laws consists in the evidence of dierr good- 
ness. Their aneakness OonsMs in the strsih^ of 
the handi which diqfme of the physical power. As 
the laws are mute in "tbemselves, Cheignnnot wield 
that ^i^eiice in which their strength insists. The 
magistrates^ who are the mouM of the laws, ought, 
therefore, tb wield it ftir jhM, and to i^ist the 
hands in which the jibwer h deposited, 

wiien they attempt of the laws, 
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with all the force which evidence can be made to Economists, 
exercise over the minds of the community. 

The same princtples demonstrate what arc the 
duties incumbent on the depositaries of the judicial 
power with regard to laws io be made. As laws 
ought all to be founded on that concatenation of the 
causes of human good which the Economists deno- 
minated ** Uic primary and essential reason of all 
laws ; the evidence of that primary and essential rea- 
son was/’ they said, “ a deposit, so to speak, in the 
hands of the judicial instruments, of which they owed 
an accoitpt, to the legislature, to the nation, and to 
God himself, of whose supreme will that evidence is 
the decisive token. It was their first duty, there* 
fore, to have a perfect knowledge that primary and 
essential reason.” Their next duty was, on all oc- 
casions, as far as their utmost efforts could extend, 
to impart that evidence to the governing, power ; 
and to make it as clear as it can be made, what 
laws, not yet proposed, that evidence shows that the 
society requires. 

The Economists farther affirmed, that no man 
can, without rendering himself criminal towards 
earth and heaven, undertake to perform the office 
of judge, according to laws that are evidently un- 
just. He would, in that case, cease to be a mi- 
nister of justice, in order to become a minister 
of iniquity. If any law, for example, ordained 
that a man should be condemned to the ulti- 
mate punishment, on the mere denunciation of an- 
other man, and without any inquiry into tlie truth 
of the allegation, is it not evident, that such a law 
would be a law of murder ? And is it not equally 
evident, that the barbarian, who should pronounce a 
judgment agreeably to that law, would be the volun- 
tary instrument of murder ? li is necessary,* how- 
ever, either to go the full length of saying, that a 
Ilian can, without guilt, become the instrument of 
such a law, or allow that no minister of the law ought 
to lend his ministry to the execution of a law evi- 
dently unjust ; for if he may, for one such la^, so he 
may fbr all, however atrocious ; no outrage to huma- 
nity, no excess of evil, presents any limiting point.” 

5. The tutelary authority, “ ITie union of wills 
to form that of individual powers ; the union of indi- 
vidual powers to form a common or public force ; 
the deposit of that force in the hands of a chief, by 
whose ministry it may command, and make itself o- 
beyed, — these/’ said the Economists, are the com- 
ponent parts of the tutelary authority. The tutelary 
authority is nothing more than a physical force re- 
sulting f^om ifp union of wills ; and, by necessary 
consequenoei ilopossible for it to be either 
powerful intuitive and deter- 

mining ihr^w'^^fllence be the principle of that 
union. ^ 

** In one sehSe, it may be affirmed, that the right 
of tsommanding belongs to evidence alone; for, in 
the orde^ of nature, evidence is the onfy rule of con- 
duct bes^^ed upon us by the Author of nature. 

But all men are not equally capable of seizing evi- 
dei^e; and even if they were, the interest of the 
mtittent oi\en operates upon them with such vehe- 
mdike, that the appetite enjoyment will not, in a 
state uf disorder, be restraint by the evidence of 
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Economists, duty. Among human beings, therefore, it is neces- 
sary, that tlic natural authority of evidence he armed 
with a physical force ; and tliat the legislative power, 
though it commands in the name of evidence, have 
the disposal of the public force, to ensure obedience 
to its injunctions. 

From the analysis of what is necessary to consti- 
tute the tutelary authority, the key-stone, as it were, 
of the arch of human society, that which gives to the 
whole its binding force, and retains the parts in their 
order, the Economists deduced a variety of most 
important conclusions, ol’ which we can only present 
the more striking as a sample. 

The first is, That tlie legislative and executive 
powers aro essentially inseparable ; and that all the 
fine' looking theories, which have solicited and ob- 
tained so much of the admiration of a superficial 
world about the virtues of their separation, arc phan- 
toms in* the air, the mere visions of imaginatiw. “ To 
dictate laws is to command ; and as our passions ren- 
der it impossible, that commands should be more 
than useless sounds, without the physical power of 
making them obeyed, the right* of prescribing laws 
can have no existence without the physical power of 
enforcing them. The depositary ot the power is, 
^therefore, and necessarily, the master of the right; 
and tlie executive power is always and certainly the 
legislative power. Let the enemies of this conclu- 
sion turn and torture the subject which way they 
please, they never cun escape trom it. Suppose, in 
order to form two powers, that the legislative right is 
confided to one organ, the public force to another, 
when opposition arises, which of the two is to be 
obeyed ? As it is impossible that two contradic- 
tory commands can be obeyed at the same time, 
it must be absolutely decided which of the two is in 
preference to be obeyed. Now, this decision is, by 
the very fact, tlie destruction of the other power, and 
the establishment ot that one. rhese two powers, 
therefore, unavoidably run into one; the legislative 
power necessarily becomes the executive power, or 
the executive becomes the legislative. 

The second is, That the legislative never has, ne- 
ver can have, a right to make bad Laws. A right to 
make bad laws, they said, is a contradiction in terms, 
A right supposes a compact ; it is the olFspring of an 
agreement, tacit or express; the idea ot it can no 
more exist without that oP a mutual convention, than 
a debt without the contract of debtor or creditor. 
The compact upon which all rights are founded is 
that of mutual advantage ; it is the union of all wills, 
freely determined by a great inter^^ of which the 
evidence is visible to all. How caiilbat i^iion, which 
only exists for the sake of a to exist, 

if it is seen to produce evil ? Tpfes i^ennot be 
framed, of maintaining it by force is 

its effect ; force can exist only subsequent to union, 
and in consequence of union. The horrid preroga- 
tive of being able to make bad laws, supposes neces- 
sarily a state of ignorance ; a state in whidi the vices 
of the laws are not illuminated by evidence ; for it is 
impossible that a community should consent to up- 
hold that which visibly hurts them. The poweMx- 
ists in this hateful situation, but the right as Uttle 
therci as any where else. 


The Economists come next to ! lie important ques- 
tion, Wliut is the S(curit^ fur the use uj the 

lefTuIativc potver P Un this subject thrir unxitty to 
secure to their opinions the bentfit of publicity, and 
the favour of those in whose hands tlie governing 
powers were actually deposited, led tliein to use the 
veil of expressions too general, and into sonic posi- 
tive mistakes. The security,” they said, “ for tiie 
light use of the legislative power, is the interest ot 
that same power, which cun, in the general order 
alone, find its own best possible state. The irresis- 
tible force which evidence acquires by publicity is 
also that security. This evidence exists in its great- 
est force in the body of the magistrates, who cannot, 
without ceasing to be ministers of justice, lend their 
ministry to the execution of laws evidently unjust: 
or forbear, without being criminal, their utmost en- 
deavours to make the>evidence of that injustice as clear 
as possible, both to the legislature and to the nation.. 

The grand question followed, fV/iat are the hands 
in •which the legislative power ought to be deposited ? 
Having demonstrated that the legislative and execu- 
tive powers cannot by possibility exist in any but 
the same hands, and that they form together what 
they denominated the tuUlary authority, they pro- 
ceeded to inquire what was implied in the idea of 
authority. Unite,*’ said they, upon one object 
a multitude of opinions and of wills ; from .that union 
will arise naturally and necessarily an union of phy- 
fiiciPforces for the accomplishment of those wills ; 
and from the whole together will result an autliority, 
or, in other words, a right qf commanding, founded 
upon a physical power of procuring obedience to what 
is thus commanded^ If these opinions and wills 
should disunite, and form, for example, two parties ; 
the forces will for that reason be divided ; there will 
be two forces, two authorities, and, by consequence, 
two societies. That two authorities cannot exist in 
the same society, they maintained by the following 
proof, Such authorities must be cither equal or not^ 
equal. If equal, each of them taken separately is 
null. If unequal, the superior is the real and only 
authority. That, in the first case, each taken se- 
parately would be strictly and literally null, arose, 
they said, from the very nature of equality, which 
rendered it absolutely impossible that the one could 
do any thing without the oilier. Neither of them, 
therefore, could procuuj a single act of obedience, 
except by their union ; but, at the very moment ot 
their union, they cease to be two authorities, and 
form both together only one authority made out of 
the union of both. Unity is, then, a part of the very 
essence of authority ; to divide it, is to reduce it to 
an incapacity of acting, that is, to extinguisli it, for 
authority is not authority but in so far os it can act 
to procure the execution of its will/’ 

^'om the necessary unity of the tutelary authority 
it followed, they said, by necessary consequence, 
that the organ of that authority must be one man. 
That the physical force which is one of its ^compon- 
ent parts, cab be directed only by one will, is above 
the need of proof. But it is said that one will may 
be formed out of the union of several wills ; and 
that the public forceis,j^aubject to the separate 
wills till the union taJw! • 
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To this the Economists made answer, that, if the 
opposition of one will can suspend the effect of all 
the others, it reduces authority to inaction, and for 
that reason destroys it. The reason why physical 
force is necessary is, that you cannot count upon the 
union of all wills. If, to avoid this objection, you 
have recourse, they said, to plurality of suffrage, you 
build no longer on the basis of evidence. That 
which divides opinions is not yet evident. As no- 
thing in government ought to be arbitrary, and 
every thing that is not arbitrary is founded on 
reasons, that is, evidence ; there cannot be diversity 
of opinions on matters of government, except from 
the effect of ignorance, or of bad design on the 
part of the deliberants. But it cannot be determin- 
ed by a few voices less or more, on which side the 
ground of evil lies ; experience shows, that an ac- 
credited error may long unite partizans in much 
' l^reater nunaber tlian the truth by which it is oppos- 
ed. The number of those who concur in an opinion 
cannot render that evident which is not evident; 
their opinion is only opinion still ; which is, of course, 
subject to change, for nothing but evidence is un- 
alterable. And with respect td bad design ; as that 
results from particular interests, it can never be de- 
termined whether the number of those whom such 
interests command is the greatest or the least. On 
both accounts, then, plurality of suffrage is not se- 
curity. ^ 

But the greatest evil, they said, of the mode of 
determining, by majority of votes, the question re- 
specting the social order, was, that it set individual 
interest in opposition to public ; in wliich case, the 
public interests are sure to be sacrificed. How 
great soever the differences among men, they have 
within them, nevertheless, two grand moving powers 
common to all, and which are the source of all their 
actions ; the appetite of pleasure, and the aversion to 
pain, To suppose that men can move in opposition 
* to those powers, is to suppose that the cause can 
depend upon the effect. But the desire of enjoy- 
ment, and opinion by which it is modified, cannot act 
naturally and constantly in the direction of the pub- 
lic interest, when authority is divided among several 
persons who are liable to have interests opposite to 
one another. For it may be laid down os a truth, 
which, will not admit of contestation, that the public 
intei est cannot be considered as generally sate, when 
it is ia opposition to the private interests of those 
who are entrusted with it. If one or more of the 
public administrators behold any great advantage to 
themselves in a sacrifice which has been made, or 
which may be made, of the public interest, we ask, 
said the Economists, What can prevent the sacrifice 
from being made i Not the two springs of action 
wliich nature has placed within us U^be the cause of 
all we do; for they are, in this cae9, put in opposi- 
tion to the public interest Not any other authority 
in opposition to that of the public administrator ; 
since, by the supposition, they themselves erigross 
the whole of the governing power 
The remaining evil which the Economists as- 
cribed to this ex(>6diefit was^ that it attached to the 
number of votes a autliority, which can 

safely and usefully alone. Un- 


der this system, it is not evidence," they said, Economiuti. 

which governs; it is opinion, or the will of a ccr- 
tain number of men actuated by the same opinion. 

The mischief apt to result cannot be estimated ; it 
li without bounds. Suppose, in fact, that the vote 
of the majority is dictated by private interests, and 
that evidence is on the side of the minority ; is it not 
monstrous that the former should command ? and 
that the form of the government should lend to had 
design a title to triumph over evidence itself.^ This 
excess of disorder is nevertheless inevitable, under 
so defective a plan of government ; and the nation 
remains absolutely without protection against the 
scourges with which, under private interest, set in 
opposition to public, it may be lacerated ; especially 
if these private interests are tlic interests of men 
who, by their riches or otherwise, are in possession 
of power. 

“ We forget not," they said, that the mischie- 
vous tendency of private interest, would find tx coun- 
terpoise in the humtedge of the notion. It is very 
true, that, in a nation really enligluened, a nation 
that hadTrom evidence the knowledge of its own true 
interests, the body of rulers could not abuse their 
authority. But why ? because the evidence of the 
abuse would, in that case, annihilate the authority. 

But the idea of a nation governed by plurality of 
suffrage, and by evidence at the same lime, involves 
an absurdity. Agaii, a nation sufficiently instructed 
to know all the links in the chain of social good and 
evil, would never sanction a form of government 
which places the common interest in o|)position to 
the private interests of those to whom it is entrusted. 

Besides, it would be ridiculous to suppose a nation 
sufficiently instructed to have the wills of all united 
under the evidence of what is best in the social or- 
der, and to suppose its rulers, at the very same time, 
so ignorant as to be divided on those subjects, and 
reduced for a ground of decision to plurality of 
sufirage. 

So long, on the other hand, as a nation is not 
thus instructed, the people, properly so called, sunk 
in ignorance and prejudices, see no farther than the 
nearest objects by wliich they are surrounded; each 
canton thinks the interest of the state is all summed 
up in the interest of that canton ; each professLon in 
the interest of that profession ; the knowledge of re- 
lations and dependencies is absolutely wanting: such 
men cannot ascend from effects to causes, much less 
enumerate the links in the chain of causes and ef- 


fects. It becomes, therefore, morally impossible for 
them to ^ct by principle and by rule. Ever cre- 
dulous and prone to prepossession, they must be 
gained' in to persuaded ; the same artifices 
must bo them which are used to se- 
duce thm. Visolutions of men, the sport of 

momentary impromions, must have all the inconstan- 
cy of these impressions. Divided into rich and poor ; 
the rich look upon the poor as made for them ; and 
upon every power which they wish to possess, as 
naturally their due. The poor, justly discontented 
with the treatment they receive, and mistaking the 
edase, are tempted to envy the condition of the rich, 
and to regard as injustice the inequality of the par- 
tition which is made between them. It is evidently^ 
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EronomistB. tlicrcfore, unsafe to choose the body of administra- 
tion exclusively from either of these two classes. 
Nor would much be gained, if one half were chosen 
from the one and the other from the other. If the 
fieparate portions continued to be governed by the 

E rejudices and views of the classes to which they 
elonged, they would do nothing but contend; and 
there is only one way in which they could receive 
a motive to cease ; rf collusion xmdd enable them to 
serve their otu# private interests by sacrificing the 
interests toilh which they were entrusted 

The Econoiiiisia come, then, to their grand con* 
elusion with ‘respect to the artificial or physical se- 
curity of the social order. To the question, what 
is the best form of gffvernrnent? They unswered, 
The government of a single individual uniting in his 
own person the whole of the legislative and executive 
powers, in other words absolute. “ AH men,*' they 
said, would confess that the best form of govern- 
ment was that which was so perfectly conformable 
to the natural and essential order of societies, Uiat 
no abuse could result from it ; tliat form, in short, 
which renders it impossible to make gain out of 
misrule ; which subjects him who governs to the ab- 
solute necessity of having no greater interest than 
that of governing well.” This advantage would be 
found, they affirmed, in tlie governniont of an he- 
reditary sovereign, and it would be found in no 
. other. 

The reason was, that in no other could the into* 
rests of governor and governed be rendered abso- 
lutely the same. As the hereditary sovereign is 
the hereditary proprietor of the sovereignty, the 
interest of the sovereignty is his interest. The 
interest of the sovereignty means, the most per- 
fect possible state of the governing authority; 
that is, the most perfect possible assurance of obe- 
dience to its command. But obedience to command 
can only arise out of the union of wills. And there 
can be no perfect assurance of the union of wills to 
obey, but from one cause ; the evidence that what 
is commanded is for the benefit of those who are to 
obey. The interest of the hereditary sovereign, 
therefore, and the interest of the community, is one 
and the same. 

With regard to the famous idea of the balance of 
a constitution ; — that fancied arrangement of things 
in which the power and will of one part of the in- 
struments of government finds a counterpoise in the 
power nnd will of another this pretended counter- 
poise the Economists treated as a perfect chimera, a 
mere imposition of the imagination, a sort of a day- 
dream. 

The nation, they said, is either instructed or not 
instructed. Let us examine the auMMitbn of the 
balance in both cases. If it U\^tilicted, or, in 
other words, possesses the evidenea of the causes of 
good and evil in society, there is no balance of 
forces ; there is only one force, because force fol- 
lows will, and here wills are united. Tlicy carry the 
developernent of this idea to a great to which 

* our limits will not permit us to follow them. 

If the nation is not instructed, or, in other words, 
does not possess the evidence of the causes of good 
and evil in society, the establishmcat ol' counter- 
7 


forces is impracticable. To ignorance there can be EcohohdAi 
only one salutary counteracting force, and that is^ 
evidence. The effect of ignorance in the sovereign 
is dreaded, and to remove the dread, another man’s 
ignorance is provided. This is what people call 
making counter-forces: it must be confessed that 
they are not of the very best sort of materials. How 
could it ever be imagined that confidence for any 
thing stable, could be laid on any thing so unac- 
countable as the results of ignorance ? 

Let us adopt this chimera for a moment, and ask 
if it be possible to assure ourselves, that each force 
will be the same to-morrow which it appears to be 
to-day* It is evidently impossible ; nay, what each 
appears to-day may be B./alse appearance ; for rest- 
ing only on opinion, detached from evidence, it rests 
on what can never be exactly known. 

The idea of a balance is the idea of two powers, 
one tending by its own force in one direction, an- 
other urging it by an equal force in an opposite di- 
rection. The effect is rest. To balance the power 
of the sovereign, acting in one direction, you pro^ 
vide another power acting in an opposite direction. 

If the powers are equal, they destroy one another, 
and there is no action. If they arc unequal, there are 
not two powers, but only one power ; for the greater 
swallows up the less. 

The theory of a constitutional balance is founded 
on a metaphor, a contrivance of language; and mo- 
ral forces are supposed to be subject to the laws of 
material forces. Material forces acting on a body 
in different directions, make it assume a certaip de- 
terminable duration between tlie But it has 

not been considered, that, in physics, the direction 
given does not depend upon the opinion of the things 
which act. In morals, on the other band, the things 
which are depended upon ibr counteraction change 
their duration, according to their opinion. A theory 
which supposes that to be uniform and constant, 
which is known to be the reverse, is evidently ab- 
surd. 

Suppose every thing which the theory needs to be 
supposed. Conceive an assembly, or assemblies, pro- 
vided to counteract the sovereign, and so constitut- 
ed, as to form the most perfect counteraction pos- 
sible ; that the sovereign can ordain nothing but with 
the consent of the assemblies, and the assemblies no- 
thing IB with the consent of the sovereign. In this 
case, it is not a government of one, but a govern- 
ment of many; each member of the assemblies shares 
in the sovereignty ; they arc so many partners, there- 
fore, with a particular partner at their, head. The 
question is, what are the interests of the partner- 
ship ? Those of the nation or not ? The interests 
of the partnership doubtless are, to make it as pro- 
fitable to the members as possible ; for it would be 
absurd to suppose them not governed by Hieir pri- 
vate interests. * Suppose, then, that there is origi- 
nally a tendency to counteraction between the sove- 
reign and the assemblies. It is very obvious, tiiat 
they will put an end to this counteraction, us fur as 
they discover that the sus[)cnsion of it is conducive 
to their private interesfcj^* ^ Thib is u law of nature, 
and may be taken As far, tlien, as the 

serving of the privitt&Tiliteri^ of the members Is 
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EocmomSila. conceded, there ie no balance of opposite forces ; 

* ^he forces oonabine instead of opposing, and so br 
the balance is lost. The loss of the balance to this 
extent may be a loss engrossing the whe^e of the 
protectien to the common interest which it was ex^ 
peotod to yield ; or it may be a loss not extending 
eo far. If it goes to the whole extent of that pro- 
tection, there is to the purpose in question no ba- 
lance at all. If ft does not go to the whole extent, 
there will still be some balance, more or less. What 
then is the case f The case is, that the loss goes to 
the whole ; and that the balance- does not exist. 
The balance does not exists as far as the private 
interests of those who share among them the go- 
verning powers are concerned. But it is only from 
the private interests of those who govern, that the 
nation has any thing to fear ; it is only against these 
fnItereBU that the balance is provided. As far, how- 
evOIr, as these privatte interests are concerned, the 
balance does not exist. As far, therefore, as the ba- 
lance is even nuppmeU to be of any service, the ba- 
lance is excluded by the law of nature. It follows 
as a corollary, that in a oountiv where the people 
depend upon what is called a balance^ as the whole 
of their security for good government, they have no 
security at all. 

Such is the analysis which the Economists present 
of the CBusps of good and evil in human society, and 
of that order of things, which best insures the presence 
of the one and the absence of the other. That part 
of lAieir doctrine winch alone is yet known to the 
mere English reader, their folitical economy^^ is in- 
troduced as only an auxiliary exposition. It is part 
of the (level opement by which they endeavoured to 
prove the identity which they supposed, between 
the interests of the sovereign and the interests of 
the people. But, as a very distinct account of this 
part of their system has been given by Dr Adam Smith, 
and has been repeated in a variety of publications ; 
and as our object rather was the exhibition of those 
doctrines of the sect, which nobody has yet pre- 
sented to our countrymen in their own language, we 
shall content ourselves with only marking the place 
which their political economy held in their general 
system. 

As the society has public expenccs, itfe ncccs«» 
sary that it also have a public revenue* 'IP recon- 
cile the formation of a public revenue with the idea 
of social order, it ought to be formed, if possible, 
without infringing the property of individuals, for 
the sake of which the order of society itself is esta- 
blished. It ought, therefore, if possible, to be form- 
ed without diminishing the revenue of individuals. 
When the real origin of revenue, the source from 
which it ail is drawn, is sufficiently mnderstood, the 
mode of forming a revenue for the sovereign, with- 
out diminishing that of individuals, would be imme- 
diately apparent. The wnree of tdl riches is the 
land ; because the land ahncj <f all the sources of 
production^ yields a produce greater than the cost 
qftheprfduction. Tlie surplus produce of the land, 
therefore, constitutes which is over and above 

tlie remuneration to production, and out 

of which the revenue7lv^9«f!i(i|^eign may* be taken, 

withoiitduniiuahhigl^llit^^ production; that 
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is, withobt retarding the natural progress of the l^coaombts. 
state in wealth, population, and felicity. 

To lay the foundation for tliis plan of a public re- 
venue', it f(ras necessary to prove that the land is 
the only soOrce of production ; and that ^lanufac- 
tures and commerce, though they alter the form of 
things, never add any thing to the amount or value 
ol {H'uduction. In Uie developement of these views, 
one of* the most remarkable results at which the Eco- 
nomists arrived, was the necessity of perfect freedom 
to all the proceedings which lead to production ; as 
giving to produce that form which is most agreeable 
to those who are to make use of it. Till the time of 
the Economists, the necessity of holding those pro- 
ceedings in chains, and binding them to the will of 
governments, was the universal doctrine of go- 
vernments, and to a great degree of specLulators 
tliemsclves. The geneial principles of llie Econo- 
mists respecting the freedom of property necessary 
to constitute the foundation of social order, led them 
to infer the evil of those abridgments of freedom ; 
but they examined the inference in detail, and sliow- 
ed that the meddling officiousness of governmenls 
to compel industry to one thing, and exclude it from 
another, not only failed to effect any good purposes, 
but of necessity created obstructions of the greatest 
magnitude to production in general ; and tended 
powerfully to keep dow-n the wealth, population, and 
prosuerity of the state. The light which they diffused 
on this subject, and which soon produced a grand 
effect on the minds of men, was a good, the magni- 
tude of which is beyond caiculatjon. 

Anotlier of their conclusions is, that the revenue of 
the sovereign, taken, as they said it ought to he, whol- 
ly from the net produce of the land, ought to be a fix- 
ed and unalterable proportion of that produce. The 
reason appeared to them conclusive. If the propor- 
tion was variable, and depended upon the will of the 
owners of the land, they might be induced to break 
upon the public revenue, and deprive the state of 
those benefits which the public revenue is necessary 
to produce. If it depended upon the sovereign, the 
property of the land might he detached from that of 
its produce ; no body would have a motive to become 
a proprietor in land ; and all the advantages which 
depend on the existence of that property would be 
lost ; the production of subsistence would fail ; and 
the communit}^ could not exist. 

This proportion being once fixed, there is no long- 
er any contrariety between the interest of the sove- 
reign and the interest of any portion of his people. 

Aud the proprietors of land are as completely and 
securely exempt from contributing to the expcncc 
of the state, as ariy other class of the community. 

The Bciver^igli detives no part of his revenue from 
the subject ; jsn^ tflia deplorable source of the con- 
flict of inte^sts is wholly cut off. The proportion 
being settled fo^ ever between the sovereign and the 
land-owners, that alone is the property of the land- 
owner which is the proportion remaining to him. 

The rest is, with regard to him, as if it did not exist. 

The sovereign they denominated, therefore, co«pro- * 
prietor of the land. And between him and the 
iand-owner, commonly so called, a perfect commu- 
nity of interests is fixed. It is the interest of the 
sovereign that the produce of the land should in- 
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Econtmists. crease ; because, with evtry increase in the produce 
' of the iand, his revenue increases. It is also the in- 
terest of the l^nd-owncr that the produce of the 
land should increase, because it is from the same 
cause tha^ his revenue increases. 

III. In the remarks which we have to offer on 
tlie doctrines of this sect, we must content ourselves 
\/itl) a few general strictures on one or two leading 
points. 

The most important slips which the Economists 
made in tracing the laws of the social order, are 
found in their deductions respecting the tutelary au- 
thority. Many steps, nevertheless, in that doctrine 
they have established. That the legislative and exe- 
cutive power are essentially the same, and cannot 
be separated except in ajipearancc^ they seem to us 
to have placed beyond the roach of dispute. That 
no security for good government can be found in 
an organization of counter-forces, or a balance in the 
constitution, tliey have proved in a manner equally 
satisfactory. But we think they have not proved, 
that a security for good government can ever be 
found in the personal interests of a sovereign who 
unites in himself the whole of the legislative and ex- 
ecutive power. And we think they have not proved 
that this security, if it cannot be found in the inte- 
rests of such a sovereign, can be found in nothing 
else. 

1 . That the Economists do not reason correctly 
from their own principles, when they regard the iiu 
tcrcbts of the sovereign as an adequate security for 
good government, may be made apparent, we should 
hope, by an argument of a very few steps# 

In a perfect state of the social order, they say 
that the interest of the sovereign would be the same 
with that of the community; and the evidence of 
this identity would be so clear to the sovereign, that 
the effect of it would be irresistible on liis mind. 
But in a perfect state of the social order, they say 
also, that the interest of every man would consist in 
the most exact conformity to all the rules of that 
order, and that the evidence of this truth would be so 
apparent as to be sure of its effect. In the only 
state, therefore, in which the interest of the individual 
entrusted, with the tutelary authority could be relied 
on as a security, the tutelary authority itself would 
not be required ; for in a state in which every man 
would, of his own accord, do what is best, an autho- 
rity to compel him to do so would be worse than 
useless. 

The moment when you suppose a tutelary autho- 
rity to be necessary, — the moment at which you sup- 
pose there is any man in the community who can 
regard his private interest as consisting inUiny de- 
gree in what is hurtful to the commupi^, how can 
you be sure that the depositarytof the legislative 
and executive powers will not be that man I It can 
be easily shown that no man is acted upon by stronger 
forces to impel him in that direction. 

In order to prove that the legislative power can- 
not be exercised by the community at large, the 
Economists declare expressly, that if wc study the 
nature of each man in particular, we shall find, in 
general, that he would, if possible, have nothing but 
rights on bis own sidei nothing but obligations on 


the side of other mcRi The legislative power can Eoonomiits. 
be exercised with safety only by those who possess “ ^ 
in perfection the evidence of the justice and neces- 
sity of the original and pervading laws of social or- 
der. It cannot, therefore, be exercised in safety by 
a body of men, among whom unequal rights exist, 
and must exist ; and who at the same time are all 
separately desirous that the inequality should be in 
their favour.” 

Admit this, — admit that all men in general desire 
to have nothing but rigiits on their own side, ob- 
ligation on the side of other men ; to have the ine- 
quality all in their own favour ; to possess advan- 
tages, in short, over their fellows in the community ; 
and :t is surely absurd to talk of security in the in- 
terest of the sovereign. 

It is a part of tlieir doctrine, that he who is en- 
trusted with the legislative power cannot be en- 
trusted with the judicial power; because in tluU 
case the same party, both legislators and judges, 
would destroy law, .by the exercise of arbitrary inll* 

This is a direct admission, or rather an unlimited af- 
firmation, that the interest of the sovereign is not a 
security such as good government requires. Again, 
it is said by the Economists, that under a go- 
vernment conformable to the principles of order, 
the positive laws would be of a justice and ne- 
cessity publicly evident ; and that in order to ap- 
{)ly these laws, the judges would unite two sorts 
of knowledge, both of its meaning and of its rea- 
son ; and, secondly, a knowledge of the facts which 
constitute the case in which they are required to 
decide.” No men, according to them, are more 
urgently called upon, none can be more reason- 
ably expected to be in full possession of the evi- 
dence of that interest which every man has in the 
preservation of the social order. Yet so far are the 
Economists from saying that the interest of these 
men, and the evidence they could possess of that in- 
terest would be a sufficient security for the right ad- 
ministration of their trust ; that they declare them 
li^le to the greatest malversations, and that the ul- 
timate security would lie in the sovereign, who would 
check them. It is surely matter of wonder, how the 
Economists could fail to perceive, that the very 
same motives which they rejected as security for tlie 
right use of authority in the judges, they trusted to 
as complete security in the sovereign ; though likely 
to operate on the judges with greater force t^n upon 
him. 


2. We think it may also be made apparent, that 
the Economists do not reason correctly from their 
own principles, when they conclude, that if security 
for good government cannot be found in the inte- 
rests of one man entrusted with the whole of the le- 
gislative and executive powers, it can be found in 
nothing else. 

They expressly state, that, “ the first, the real 
depositary and general guardian of the laws is the 
nation itself, at the head of which is the sove- 
reign. Accurately speaking, the deposit and gqar- 
dianship of the laws can belong to those alone who 
are armed with the superiority of the physical force, 
to procure to that depo^ its jQ^cessary superiority. 
This being evident, nation as a body which 

naturally and necesspir&y ^ depositary aod guar- 
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EeoQomiiti. dian of its own laws ; because there is in the nation 
no power comparable to that which results from the 
combination of its powers/' Again 

In contending that the legislative and executive 
powers must alw'ays be exercised by the same hands^ 
they affirm that those powers could only be exer- 
cised by those who had in their hands the superi- 
ority of the physical force. Observe, now, the legi- 
timate conclusion 

The people alone have the physical force neces- 
sary to constitute them guardians of the laws. The 
same force is necessary for the makwrs and the exe- 
cutors of the laws. No body, therefore, but the 
people, ever can, accurately speaking, have eitlicr 
this legislative or the executive powers. — In a state 
of ignorance they may be led by fraud to lend tJieir 
powers to their own destruction. But it is a part, 
also, of the doctrine of the Economists, that in a 
Btfl^ of knowledge, in which they may be easily 
it is not passible they should make any but 
A good use of their power. 

\ “ A nation,'* they said, governed according to 
fiat natural and essential order of society, has 7ieces~ 
itdfihf the perfect evidence and knowledge of it, and 
therefore sees with certainty that it enjoys its best 
possible situation. ' This perception, of necessity, 
unites all the wills and all the forces in the nation for 
^the support of that order; and, by consequence, for 
the creation and preservation of all the institutions 
which are best adapted to that 8up])ort.” The peo- 
ple, therefore, may be safely trusted. 

In a nation governed badly, governed not accord- 
ing tp the natural and essential order," but ac- 
ccji^ing to what the Economists called the ** political 
Older r ** it is always," they said, ** one part of the 
nation which governs the rest ; the weaker which 
governs the stronger. In tliis case, too, the power 
^ him who commands consists in nothing but the 
.powers united of those who obey him. And tin's 
Utdon of their forces supposes, of necessity, tlie 
unSon of their wills ; which can be founded only up- 
on the persuasion that this obedience procures thorn 
Ihetr best possible condition. The powers of the 
•Wtipp, in. tills vicious order, are less at tlie disposal 
' of. tbf iiAjiiaereigb, than at the disposal of those who 
, h)rO to bun their agency, and, by consequence, sell 
to him the aa^ns of procuring obedience i'nmi the 
his wtuation is therefore at bottom a real 
dependmee ; his situation is precarious, uncertain, 

^ idiangmle ; he is put in chains, which ho dares not 
^ aittempt to break." In every situation, therefore, 
it is the will of the people, either of the whole of 
the people united, or of a part of the people united 
against the rest, which is, in reality, botli the legis- 
lati?e and the executive power. Estimate, there- 
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fore, as high as you pleasr, exaggerate to any excess KconomlMs. 

the inconvenience of being governtd by the people, 

you have that inconvenience still ; you are hound to 

it by the inexorable law of nature ; it is not w ithin 

the range of possibility that you should escape from 

it. 

We have already seen, that the Economists de- 
clare, that “ every man wishes to have all the n^lits 
on his own side, all the duties on the side of oilier 
men ; that every man likiis inequality, in short, 
when the inequality is in his own power/' I'roni 
this they infer, that the community cannot safe- 
ly govern ; but from this it may wilh much more 
justness be retorted upon them, that nothing eJ.-e cun 
safeiy govern. The interest ol‘ the community, say 
tljc Economists, is easily known ; flic evidence V it ia 
witiiiii the reach of all desciiplions of ij i people, 
and so cogent as to he irresistib'e. riie un on of 
wills, according to their doctrine, fellows as a matter 
of course. Here, therefore, it sliouhl seem, we have 
a much better security, than can be found in the in- 
terest of any indh iditaly sovereign or siihoi(lir..ntc. 

It is remarkable enough, that the Economists have 
wholly overlooked, in thoir critieism on tin- plans 
opposed to their own, the representative system ; and 
yet it is pretty evident, that it is by means of the 
representative system, that the grand probl- in of 
government must final Iv he resolved. The specu- 
lations connected with ibis snhjt'ct will liowevt r, find 
a more fitting place under the article CiovEH.NiViiiNT. 

Fur the exposition of I he original errors of tin’s 
sect in political txouomy^ it is unneeessary to do any 
thing more than refer to the immoiLil w oik of Dr 
Adam Smith. A lew years ago, these errors, under 
something of a new form, were icvived in this coun- 
try, with a success which sliows how much the opi- 
nions of that great proportion of tin' eomnuiniry, 
whose opinions are not formed upon cvutencc^ are 
liable to change by every finrluation of eireiunsian- 
ces. From an opinion, whieh laid governed ihis iiOf- 
lion for ages, that to its cunniierce alone it oueu its 
being the richest nation upon earth, our country- 
men, under the momentary ihreiit of circumstances, 
w'hicli created an uiireasonahle fear of hemg dejn-iv- 
cd of commeree, ernbracc^d. with an avidity liardly 
conceivable before experience, the doctrine Mr 
Spence, that eominerce was no sourix’ of riilics at 
all. W’hai the author of this article thought neces- 
sary to be said in op usition to these docirines <u the 
time, he presented in a tract, entitled, Co^nmerer De^ 

Jended, in Answer to Mr Spence, * And an able ex- 
posure of the same enors was pidilishid on the 
same occasion by Major Torrens, in a pamphlet, 
which he entitled the Eoononiists Rejuled. (f. f.) 
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• The only part of Mr Mill's pamphlet to which it is of any use at present particularly to refer, is where 

he proves, that a balance necessarily exists betwrcen pioouction and consmnptim ; and that no amount of 
production can ever be without a market; a doclnut of cardinal importance, first illustrfUcd by JVl. Say, 
ID very able work, entitled Trniti uFcancff'iv Puiiiiijuc, but of which tlie evidence will perhaps be 
fou^ more dearly deduced in this pamphlet thon in any other treatise yet published. 
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